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PREFACE. 


Until  this  Cyclopaedia  appeared  Araerican  Pediatrics  was  without  a 
alandard  work  in  the  true  sense  of  tiie  word.  There  was  no  work  in 
which  was  gathered  the  concensus  of  the  English-speaking  Pediatrists,  It 
b  true  that  as  early  as  1858,  in  Philadelphia,  and  1869,  in  New  York^ 
books  were  published  that  have  proved  to  be  representative  and  lasting, 
hot  these  were  the  individual  contributions  of  but  two  writers.  It  remained 
then  for  the  Cyclopaedia  to  occupy  a  place  peculiarly  its  own  in  pediatric 
literature.  When  this  work  was  first  tliought  of  Pediatrics  was  in  no  way 
a  special  department  of  medicine ;  indeed,  few  if  any  of  the  colleges  had  a 
chair  devoted  solely  to  the  teaching  of  diseases  of  children.  That  Pedi- 
atrica  is  now  fully  established  as  a  special  dejuartment  of  medicine  cannot 
be  gainsaid «  and  that  this  work  has  had  mui^h  to  do  with  the  broadening  of 
the  field  of  Pediatrics  cannot  be  doubted. 

In  our  editorial  capacity  it  has  been  our  endeavor  to  hold  Pediatrics 
closely  allied  to  general  medicine :  the  majority  of  sick  children  are  treated 
by  general  practitioners,  and  not  by  the  specialist  in  the  strict  sense  of  the 
term.  As  yet  the  number  of  men  specially  devoted  to  the  study  and  prac- 
tice of  Pediatries  is  not  large  when  compared  with  some  other  special  ties, 
but  no  field  of  medicine  can  present  more  conscientious  workers  or  better 
trained  observers.  This  is  particularly  noticeable  wlien  we  consider  that 
Pediairtcs  as  a  distinct  branch  of  medicine  only  l^egan  to  obtain  recognition 
m  lew  years  ago,  and  that  during  the  last  dtxmde  some  of  the  most  im- 
poituit  additions  to  medical  literature  here,  in  England,  and  on  the  con^ 
tinent  of  Europe  have  related  spec^ifically  to  the  diseases  of  children. 

Probably  the  greatest  strides  have  been  those  in  patliology  and  etiology, 
enim  therapy  has  created  an  epoch  in  therapeutics.     The  results  in  diph- 
are  so  brilliant,  startling,  and  lifti-saving,  that  the  entire  world  is  to 
be  eougratulated  upon  this  addition  to  our  armauientariura. 

This  volume  is  a  continuation  of  the  work  which  was  started  as  early 
1886  by  the  laments!  Keating  and  the  present  editor.  From  its  earliest 
eptioD  in  1886  until  it^  |nil>licatiou  in  1889  the  work  was  shared  bv 
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PREFACE. 

>f  la  :»  due  it  is  Mt  that  the  supplemental  volume  will  be  as  net 
ik&  is  pcBRn»es»>r»  a»  it  is  possible  to  make  it.  Each  writer  is  alone 
^iKibie  jir  lis  atiit£m0it& 

!!^  Mtur  «ttstn»  U>  thank  the  contributors  for  their  interest  and 
OMT'  ifi&taui»«w  iir  kimllj  advice  and  encouragement.     The  work  is 
juiiitr^*  rucomaoe  in  chat  no  contributor  was  removed  by  death  during 
:tmf  /c  jwyusMatftt  with  the  single  and  lamentable  exception  of  the  ill 
:xnAfi^  ?^ppier«  w{kk  ibrtonately  for  the  readers  of  this  volume,  had  cc 
:]«iMw£  lll^  3fit«Kmpc  before  we  were  called  upon  to  mourn  his  irrepara 

0»«/ji^wiv«.  CALKiom:riA»  Janiuurr,  1899. 
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CONGENITAL  DISORDERS  AND  DISEASES 
OF  THE  NEW-BORN. 

Bt   J.  W.  BALLANTYNE,  M.D.,  F.R.C.P.E.,  F.RS.E. 


In  this  article  are  gathered  together  several  congenital  morbid  states  of 
the  new-l)orn  infant  which  have  not  been  elsewhere  considered  under  such 
iK-adings  as  "  Congenital  Skin  Affections,"  "  Congenital  Teeth,"  "  Osteo- 
genesis Imperfecta,"  "Abnormalities  of  the  Intestine,"  and  "Tumors." 
The  subjects  also  dealt  with  in  the  article  on  "  Diseases  of  the  Foetus"  in 
volume  i.  of  this  work  have  been  avoided,  save  in  those  cases  in  which  new 
and  im|K)rtant  additions  to  our  knowledge  have  recently  been  made. 

In  considering  congenital  diseases  of  the  new-bom  infant  it  will  be 
onivenient  first  to  make  some  general  statements  concerning  antenatal 
morbid  states,  and  secondly  to  discuss  in  detail  certain  of  the  special  mala- 
dies which  may  develop  in  idero.  In  this  way  a  comprehensive  view  of  the 
whole  field  of  research  will  be  more  easy  of  obtainment. 

ANTENATAL  PATHOLOGY   AND   CONGENITAL   DLSEASE. 

The  laws  which  govern  the  manifestations  of  antenatal  pathology  are 
«»nly  now  beginning  to  be  understood,  and  there  is  still  much  that  is 
^hruiultd  in  mystery.     From  two  directions  incjuiry  is  being  made  into  the 
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nature  of  foetal  disease  and  death :  the  steadily  increasing  interest 
heredity  and  its  laws  is  turning  the  attention  of  the  scientist  and  thee 
to  the  study  of  antenatal  influences;  and  the  stationary  condition  of 
population  in  at  least  one  European  country  is  enhancing  the  value 
foetal  life  and  making  its  preservation  a  matter  for  the  consideration  of 
practical  physician  and  the  political  economist.  It  may  be  confidei 
exi)ected  that  the  results  of  such  inquiries  will  be  of  service  not  onl} 
the  conservation  of  antenatal  life  and  healthy  but  also  in  the  elucidation 
the  problems  of  general  pathology  and  medicine. 

Pathological  influences  may  be  active  during  three  periods  of  antenf 
life,  and  their  effects  will  vary  with  tlie   time  at  which  they  come   i; 
operation.     Tliey  may,  for  instance,  affect  the  as  yet  separate  reproduct 
cells,  the  ovum  and  the  spermatozoon,  and  impress   ui>on  them  morl 
tendencies  which  show  themselves  during  intra-  or  extra-uterine  life ; 
they  may  come  into  play  during  the  embryonic  stage,  before  the  new  organi 
is  provided  with  functionally  differentiated  organs,  and  then  their  results  t 
in  all  probability  purely  teratological,  mondrositieSj  in  contradistinction 
diseases y  being  produced ;  or,  finally,  they  may  operate  during  the  /a? 
period  of  antenatal  life  and  cause  the  evolution  of  diseases  differing  ob 
in   minor  details  from  those  which  appear  after  birth.     There  is  go 
reason  to  believe  that  in  all  these  periods  tlie  same  morbid  causes  ai'e 
work  ;  but  the  effects  differ  in  so  marked  a  d^ree  because  the  organis 
they  act  upon  is  so  conspicuously  different  in  its  structure  and  functions 
the  pre-embryonic  or  germinal,  embryonic,  and  foetal  epochs.     What  pr 
duces  a  monstrosity  at  one  time  leads  to  the  formation  of  a  disease 
another;  and  in  this  way  teratology  and  foetal  diseases  may  be  r^ardc 
equally  as  chapters,  and  important  chapters,  in  the  large  subject  of  gener 
pathology.     I  have  elsewhere  (^Y  further  elaborated  this  conception  c 
antenatal  pathology ;  in  the  present  article  my  concern  is  with  the  foet 
maladies  rather  than  the  embryonic  monstrosities,  with  antenatal  patholog 
only  in  that  part  which  most  closely  resembles  postnatal  pathology. 

Congenital  or  foetal  diseases  (in  contradistinction  to  monstrosities  an 
malformations)  differ  from  adult  diseases  chiefly  in  the  degree  which  th 
morbid  process  reaches,^  and  this  in  turn  probably  depends  largely  upon  th 
peculiar  environmental  conditions  to  which  the  foetus  is  subjected  durini 
intra-uterine  life.  In  the  uterine  interior  the  new  organism  is  kept  at 
fairly  constant  temperatui'e  higher  than  that  of  the  external  air,  is  bathe 
in  a  warm  liquid  medium,  is  protected  from  traumatism  by  the  matems 
structures,  and  is  brought  into  peculiar  and  intimate  relations  with  th 
chemico-vital  processes  of  the  mother  by  means  of  the  placenta.  One  o: 
the  immediate  results  of  the  foetal  environment  is  the  possibility  of  th 
existence  of  an  amount  of  disease  quite  incompatible  with  the  mainten 
ance  of  extra-uterine  life.     This  characteristic  feature  of  certain  antenat£ 


*  The  figures  within  (  )  refer  to  the  bibliography  at  the  end  of  the  article. 
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aorfvkl  states  1   have  tci'iotxl  tlie  poientml    viortalUi/  of  th:  frdu^s  (') ;   an 
liu!«tance  is  found  in  general    fcetal  dropsy,  wlit^re  the  dropt^ieal  change  is 
loften  of  a  degree  much  more  pronounced  than  that  develoi>ed  after  birth, 
rand  yet  the  foetus  so  grossly  alteitxl  commonly  survivi^  till  it  passes  by  the 
[act  of  birth   into  an  envirunmcnt  which  does   not  permit  tlie  linger  con- 
[tinuaooe  of  life.     What  was  possible  in  id^ro   Ijet^oraes  imjK>6siblc  in  the 
[extm-uteriDe  state.     Further,  thei-e  exists  what  may  be  called  a  potential 
Uiy  of  the  ffdus ;  for  some  organs,  such  as  tlie  lungs,  kidneys,  and 
a,  may  be  iuhei'eutly  weak,  and  yet  befoi'e  l*irth  theR^  is  no  evident 
sigii  of  disease,  but  aa  fiooQ  as  sepamtiou   fmm  the   maternal  ecH:>nomy 
ocears  and  a  call  is  made  upon  thei^  viscera  their  defective  state  becomes 
apparent  in  disease.     The  fcetal  organs  may  be  very  seriously  altered,  and 
still  life  and  even  health  (in  a  sense)  Ix*  possible  in  idero^  for  the  placenta 
jierfurms  many  of  the  functions  which  they  afterwards  take  up.     It  may, 
however,  be  said  that  the  placeuta  is  one  of  the  fcetal  organs  ;  this  is  to  a 
certain  extent  true;  and  it  may  further  be  said  that  it  is  the  most  vulner- 
able of  the  fT?tal  ©["gans^  for  placental  lesious  are  quickly  provocative  of 
intra*uterine  death*      The  plawnta  is  the  gi-eat  exce|>tinu  to  the  general 
{potential  character  of  antenatal  morl)idity  an<l  mortality. 

It  is  an  interesting  question  whether  there  exist  any  diseases  alisolutely 
jieculiar  to  the  fetus.  It  is  admittal  that  st»me  maladies — e.g,,  leukiemia* 
— ^inay  in  the  fo&tus  reach  a  degree  of  intensity  not  met  with  in  after-life 
Jjet'ause  not  compatible  with  that  life;  but  arc  there  any  eases  showing 
pathological  eharac^tens  so  peculiar  as  to  constitute  spuria!  tliseases?  In  a 
certain  sense  there  are.  The  fcrtal  btme-lesious,  for  instance,  are  so  cluarly 
different  from  the  maladies  of  the  developed  skeleton  that  they  are  entitled 
fo  distinctive  appellations  and  ought  not  to  be  lonsely  spoken  of  as  Retal 
rickets-  But  it  must  not  lie  forgotten  that  they  are  allieil  also  to  malfor- 
Qiation.4,  for  in  them  pathology  is  seen  afleeting  structures  in  a  transition 
itate,  ti^ues  not  yet  laid  down  in  their  permanent  form.  Scvend  other 
morbid  states — f,.g.^  s<j-called  fojtal  amputations^io  on  this  bonier-line 
lietwi^en  diseases  proper  and  deformities.  The  sidt^t  conclusion  seems  to 
hetii&t  fcBtal  diseases,  truly  so  calh^i,  differ  only  in  degree  from  the  same 
in  the  infant  and  adult,  a  tlitfereuee  largely  due  to  the  jieculiari- 
antenatal  environment  and  the  preponderating  influence  of  the 
placirnta.  What  is  really  peculiar  to  antenatal  i>athology  is  teratology. 
Tlue  <^>giiate  question  whether  there  are  any  dl^i'ases  with  regard  to  which 

Ithi?  ftirlus  enjoys  immunity  must,  I  think,  be  answered  provisionally  in  the 
neg^ative.  No  doubt  the  nnlwrn  infant  is  well  protected  from  external 
rif*letice  by  the  structures  surrounding  it,  while  the  placenta  prevents 
the  pQSsoge  to  it  of  germs  and  may  store  up  in  its  own  substanw  mineral 
piriM>n§('|;  but  occasionallv  injuries  affect  the  fcetus,  and  not  infrequently 


<  Singer,  M.,  Arch.  f.  Qyniiek.,  xxxiil  198,  1888. 
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oicnDce  through  the  amniotic  tuembraDe 

CLASSIFICATION. 
ay  be  classified  in  any  of  the  ways  used  in 
•c'  jiiuB  maladies,  but  for  convenience  their  subdivision 
.-rif^rtt".  -RatamaeiL  and  traumatic  may  be  adopted.     In  the  first  gi 
•^  ^tAseW  "awe  iHvfaid  slates  which  are  provisionally  r^arded  as  ari: 
:    -tfr  'is««e^  jakyJcntly  of  the  mother's  state  of  health  ;  in  the  sec 
^«^   3irs4c  ^v?unalj  psssed  from  mother  to  foetus  ;  and  in  the  third  are 
jtfofrlr  of  the  nervous  system,  which  are  caused  by  trauma! 
iruK  (le«  commonly  before)  labor.     As  our  knowledge 
w3I  be  a  rearrangement  of  many  of  the  diseases  in  the  ah 
>i»«t*e!f^  jet  ic  the  present  we  must  be  content  with  a  provisional  group 

SOME  SPECIAL   CONGENITAL   DISEASES* 

\:m^niit3i  Anasarca,  or  General  Fostal  Dropsy, — A  general  drops 

.•siaciav^  of  the  foetus  or  infant  at  birth  {vide  Plate  I.)  is  probably  tc 

>*;:aMM  as  a  symptom  of  diverse  morbid  states  rather  than  as  a  sepai 

:mc3»;^WK<lI  entity,  yet  in  the  present  state  of  our  knowledge  we  are  cc 

^Lm  to  consider  it  rather  in  the  latter  than  in  the  former  sense.     It  i 

•:«:^  vvvmnreooe,  and  is  characterized  by  general  anasarca,  by  the  presence 

fjaJ  fusions  in  the  peritoneal,  pleural,  and  pericaixiial  sacs,  and  usually 

^v^i**  of  the  placenta.    The  anasarca  may  be  of  so  advanced  a  d^ree 

V  iive  the  foetus  a  truly  monstrous  appearance,  and  the  effusions  in 

K^iy-^vities  may  be  so  great  as  to  cause  serious  delay  in  delivery.     M 

^m""  the  cases  have  died  during  or  shortly  after  birth.     The  mother  of  si 

an  infent  has  usually  been  a  multipara,  well  advanced  in  child-bearing  li 

mH   uncommonly  dropsical   herself,   sometimes   suffering    from   anaem 

a^metimes  from  renal,  hepatic,  or  cardiac  disease,  but  sometimes  in  the  c 

Kwment  of  good  health.     Hydramnios  is  a  common  but  not  an  invarial 

concomitant.     Family  prevalence  has  occasionally  been  noted,  and  of  t 

eiffht  cases  which  I  have  had  the  unusual  opportunity  of  investigating 

•,  ^)  four  occurred  in  one  family,  three  being  the  offspring  of  one  womi 

and  one  the  child  of  her  sister-in-law  (*).     This  observation  has  the  adc 

tional  interest  of  suggesting  a  possible  paternal  factor  in  causation,  and 

was  noteworthy  that  both  the  woman  and  her  brother  were  very  auaemi 

The  pathogenesis,  however,  of  this  morbid  state  is  obscure.     Some  write 

have  looked  for  and  found  a  purely  foetal  cause  in  premature  closure  of  tl 

foramen  ovale,  in  aortic  stenosis,  in  absence  of  the  thoracic  duct,  in  cyst 

d^neration  of  the  kidneys,  in  a  leucocytic  infiltration  of  liver  and  ki( 

neys,  and  in  foetal  leuksemia ;  other  authors  have  discovered  a  matemj 

cause  in  diseased  conditions  of  the  blood  (hydrseniia,  ansemia),  in  nephriti 


»  As  has  already  been  pointed  out,  only  such  congenital  diseases  as  are  not  fully  coi 
sidered  elsewhere  in  this  work  are  dealt  with  here. 
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aod  in  omlaria.  According  to  Fiihr("),  the  first  step  in  the  niorl)id  pmcess 
i0  the  occurreDoe  of  endometritia  in  the  mutijerj  leading  ti)  placental  hyper- 
{ilaiiia,  tn  overfilling  of  the  foetal  ciroiilation  with  resulting  obstruct mn  . 
and  cedema ;  the  •ucJenia  in  t!ic  ]jla<x?nta  itself  is  due  to  seconrlary  obstruc- 
tion ID  It.  The  difficulties*  in  aeeepting  any  of  these  theories  ai^  great,  it 
ing  often  impossible  to  distinguish  between  causes  and  effects;  but  it 
ieems  clear  that  the  fcetal  dropsy  is  a  o)anifestation  of  several  diftei'ent 
pathological  prooet^ses,  and  this  is  quite  in  keeping  witli  what  is  known  of 
adult  dropey.  In  one  of  my  observations  the  propoilit*n  of  proteids  in  the 
j»eritoneal  effusion  was  so  small  as  to  snggt»st  a  IjIikk]' dropsy  ;  but  that  it 
may  also  be  oljstructive  or  inflatuniatory  in  origin  seems  beyond  doubt.  In 
a  woi-d,  the  dropsy  is  a  syraptotn.  The  treatment  of  this  malady  has  not 
been  successful ;  in  the  case  of  one  of  my  observations  tbe  mother  in  a  suc- 
ceeding pn^nancy  took  chlorate  of  potassium  steadily,  witti  the  result  that 
the  full  term  of  pregnancy  was  reached,  but  still  a  dropsit-al  infant  was 
born.  A  word  may  l)e  mid  liere,  in  passing,  regarding  the  ledematuus  state 
in  which  a  malformed  twin-fcetus  is  sometinios  found  (rkk  Flat4?  II.),  This 
is  seen  in  its  most  marked  form  iti  the  allantoido-angiopagous  or  placental 
pamaitic  twins,  in  which  tliei*e  is  an  inosculation  betv^^^n  tlie  two  fcetal  cir- 
culations in  the  single  placenta.  The  heart  of  the  one  twin  atrophies  or  is 
absent  altogether,  and  its  cireulatiou  is  carried  on,  necessarily  in  an  inade- 
quate manner,  by  that  of  the  other,  with  the  result  tliat  oedema  ensues. 
The  well-developed  twin  may  show  hydramnios,  while  in  the  sac  of  the 
ncardiac  or  paracephalic  dropsical  foetus  there  is  oligo-hydramnios  (^% 

(hfu/eniial  C)/8iic  E lephaiiHam^, — This  name,  with  its  variants,  elephar}- 
&um  con^aiUa  vwflw  and  hifdropa  anasarca  f/elafinosa,  has  \m^n  given  to  a 
diaeaise  which  in  \t^  natui'e  closely  resembles  general  fetal  dropsy,  especially 
that  which  occurs  in  the  malformed  twin.  It  is  characterized  by  an  in- 
crease in  the  subcutaneous  tissue  and  the  fornmtion  in  it  of  cysts  of  various 
sixes  with  clear  serous  or  curd-like  contents.  It  may  affect  the  whole  sur- 
fiuv  of  the  lK)dy  or  only  u  special  ix?giou, — e.g.,  the  back  of  the  head  and 
neck.  The  dropsical  condition  is  often  gelatinous  in  its  nature,  and  this 
peculiarity  may  Ije  due  to  the  stage  of  development  reached  by  tlie  subcu- 
taneous tissue  when  attackctl  by  the  morbid  process.  It  is  essentially  a 
condition  of  dilatation  or  of  dilatation  and  occlusion  of  lymphatic  spaces 
and  vessels,  although  some  have  thought  that  it  might  be  a  myxomatous 
UH'taplasia  of  the  subcutaneous  tissue  j  and  the  presence  of  the  large  cystic 
cavitie8  gives  to  the  in&nt  an  even  moi'e  markedly  malformed  apijearanee 
tlian  tlmt  seen  in  general  dro|»sy  (t*idt^  Meckerh  spt^c  imeu,  I^late  III,).  The 
infant  is  often  born  pi'ematurely,  and,  in  the  generalized  form  at  any  rate, 
rarely  long  survives  its  birth.  It  is  sometimi's  asscx'iated  with  maternal 
albumitmria  and  hydrann*ias,  but  these  are  as  likely  to  l»e  effects  as  causes 
of  the  foetal  condition.  The  intenml  organs  tm|ueutly  show  grave  alter- 
ations, mch  as  malformations  of  the  heart,  lung»,  intestine,  liver,  and  kid- 
neyn;  but  tlieee  differ  very  extensively  in  the  recorded  eaees,  and  are 
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probably  accidentally  associated  states.  The  real  cause  of  the  whole  piXK 
is  not.  yet  clear,  but  in  the  case  of  malformed  twins  it  may  be  confidec 
anticipated  that  it  resides  in  the  placental  relations  between  the  t 
foetuses. 

Congenital   Elephantiasis. — The    name  "congenital  elephantiasis" 
been  given,  without,  perhaps,  suflScient  warrant,  to  a  number  of  conditi< 
characterized  by  more  or  less  localized  thickening  of  the  skin  and  sub 
taneous  tissues  of  either  a  soft  or  a  hard  nature  (mollis  s.  dura),    Sometin 
it  is  associated  with  subcutaneous  fibromata,  at  other  times  with  more  or  1 
wide-spread  areas  of  naevus-like  vascularity.     It  specially  affects  the  lim 
and  very  closely  resembles  elephantiasis  Arabum  as  met  with  in  the  adu 
That  it  is  truly  a  congenital  form  of  elephantiasis  Arabum  is  held  by  soi 
recent  writers,  and  it  has  been  shown  to  be  occasionally  hereditary  in  a 
tain  families,  as  in  the  case  reported  by  Nonne  (*).     In  an  interesti 
instance,  of  which  I  showed  a  photograph  to  the  Edinburgh  Obstetric 
Society  (^),  and  which  occurred  in  the  practice  of  Dr.  Moncorvo,  of  R; 
the  mother  had  several  traumatisms  during  pr^:nancy,  after  one  of  whi« 
lymphangitis  developed,  the  infant  was  bom  with  an  enlarged  right  le 
and  the  condition  was  explicable  on  the  supposition  that  during  the  mate 
nal  lymphangitic  attack   streptococci    passed   into   the   foetal   circulatic 
through  the  placenta  and  set  up  a  lymphangitic  process  in  the  leg  of  tl 
foetus.     Certainly  blood  taken  from  the  affected  leg  after  birth  showc 
chains  and  groups  of  the  streptococci  of  Fehleisen.     In  other  cases  (e.g.,^ 
however,  no  such  explanation  seems  possible,  and  it  would  appear  that  ^ 
must  sometimes  ascribe  the  process  to  the  pressure  of  amniotic  bands  roun 
a  limb  (^^).     The  malady  does  not  necessarily  interfere  with  extra-uterin 
life,  and  may  even  be  recovered  from.     It  may  be  treated  by  elastic  com 
pressure,  electricity,  and  iodide  of  potassium,  especially  if  the  associatioi 
with  congenital  syphilis  be  suspected. 

Qyngeniial  AscU^s. — Among  the  foetal  morbid  states  that  lead  to  dela^ 
in  delivery  is  ascites  {vide  Plate  IV.).  Sometimes  the  abdominal  distentioi 
from  this  cause  is  excessive,  as  may  be  gathered  from  the  fact  that  in  somi 
of  the  recorded  cases  as  much  as  five  or  six  litres  of  fluid  have  been  founc 
in  the  peritoneal  cavity.  Usually  the  infant  is  still-bom,  for,  even  if  laboi 
set  in  prematurely,  the  abdominal  enlargement  is  so  great  as  to  necessitate 
operative  interference.  •  Recovery  has,  however,  occasionally  occurred  when 
the  fluid  has  been  drawn  off*  by  puncture.  Hydramnios  is  a  fairly  frequent 
concomitant  condition, — nineteen  times  in  sixty-three  cases,  according  to 
Fordyce  (^),  Whilst  in  the  adult  ascites  is  most  commonly  due  to  obstruc- 
tion in  the  portal  circulation  and  more  rarely  to  peritonitis,  the  converse  is 
true  of  the  foetus.  The  portal  circulation  is  rudimentary  until  near  the 
full  term  of  antenatal  life,  and  obstruction  of  it  is,  therefore,  rarely  the 
cause  of  ascites,  but  chronic  inflammation  of  the  peritoneum  is  feirly  com- 
mon and  is  often  accompanied  by  considerable  effnsion  of  fluid.  Possibly 
the  peritonitis  may  be  occasionally  malignant  or  tubercular  in  nature,  but 


COKGE3JITAL   DISORDERS    AND    DISEASES   OF   THE    NEW-BORN. 


DO  such  inse  has  yet  been  put  on  record.  Associated  malforniations,  espe- 
colly  of  the  genito-urinary  oi^gans,  are  common,  and  are  doubtless  due  also 
to  the  fretal  peritonitis.  I  have  dissected  one  case  in  wliich  there  was  dis- 
tention  of  the  urinar>'  bladder  in  addition  to  the  peritonitic  ascites,  and  in 
this  instance  there  was  a  possibility  that  the  conditions  were  guuurrhreal, 
for  the  mother  died  a  few  days  atler  delivery,  from  gonorrhteid  perito- 
nitis (*)• 

Fodal  Pm<on//«V.— In  addition  to  the  case«  just  referi^  to  in  which 
CQOgeniUil  ascites  was  due  to  peritonitis,  there  are  others  in  wliieli  the  peri- 
toneal inflammation  is,  at  any  rate  at  the  time  of  birth,  of  the  dry  type. 
Such  a  specimen  I  showed  (**)  to  the  Edinburgh  Obstetrical  Society  some 
years  ago.  In  it  tliere  was  a  recent  dry  peritonitis  ghiing  the  intestinal  coils 
to  each  other  and  to  the  under  surface  of  the  liver,  and  tliere  were  alsi> 
signs  of  an  older  infiammation  in  the  {>clvic  Jt^giou^  for  tlie  riglit  Fallopian 
tube  and  broad  ligament  were  firndy  adherent  to  the  |)eritoneal  aspect  of 
thfi  OBCum  ;  but  tliere  was  nothing  in  the  history  of  the  case  to  e:*^ plain  the 
origin  of  this  recurring  fcetal  peritonitis.  Doubtless  tliis  iatra-uterine  malady 
is  an  impoitant  cause  in  leading  to  various  malformations  of  the  al)donuual 
viscera,  although  it  is  also  jjossible  that  it  may  be  the  effect  of  the  mal- 
formations in  some  instances.  With  re^rd  to  the  cause  of  the  peritonitis, 
various  opinions  have  been  advancetl :  tliat  it  is  always  or  even  often  due 
to  syphilis  is  not  the  finding  of  re^^^nt  iuvestigatore;  more  probably  it 
takes  origin  in  various  states,  such  as  traumatism,  septic  and  exanthematous 
infection  transmitted  tlirougb  the  maternal  organism,  and  the  existence  of 
communications  between  the  intestines  and  genito-urinary  tract  and  the 
peritoneal  sac.     In  some  instancies,  as  in  Palazzi's  case  (*^),  no  explanation 

Imt  all  is  forthcoming. 
Cofngenital  Oblileration  of  the  Bile^ Ducts, — Among  the  many  pathological 
results  which  have  been  ascriljcd  to  fcetal  peritonitis  must  be  included  the 
iOtenatal  blfjcking  and  obliteration  of  the  bile-ducts,  with  the  development 
^Tnfnntilp  inondice,  al>sence  from  the  stools  of  the  typical  green  meconium, 
III  somiting,  convulsions,  and  death,     J.  Thomson  (*^),  who  has, 

niMre  tiiaii  any  other  ol>server,  clos*4y  studied  tliis  proet?ss,  inclines  to  the 
belief  that  an  original  malformation  of  the  ducts  is  the  startiiig-jmint  of 
the  ksicm,  and  there  are  certainly  many  fat*ts  difficult  of  explanation  by  the 
peritonitis  tlieory.  Life  may  l:>e  prolnnge<l  up  to  four  or  even  to  six 
^.      months^  but  commonly  ends  in  a  week  or  a  foitnight. 

^B  IHstenfion  of  the  Urinary  Bladder, — Casas  are  tm  I'et^itl  in  which  the  in- 

^^kdbnt  has  its  advent  into  the  world  rendered  ditBcult  by  an  abdominal  tumor 
^  Wliich  is  found  on  direction  to  be  a  distended  bladder.  In  some  instances 
«o  great  is  the  distention  that  the  rest  **f  the  fcetus  appears  as  a  mere  ap- 
pendage of  the  enlarged  abdomen.  I  have  met  with  three  cases  of  vesical 
diilention  in  new-born  infants ;  in  one  of  these  (^)  there  was  a  moderate 
degKe  of  enlargement,  with  concomitant  peritonitis  and  eflusion,  and  in 
another  (•*)  there  were  great  distention  of  the  bladder,  dilatation  of  the 
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urtters»  liydroiir|ilirt>sis,  and  an  occlusion  of  the  umtln-a  near  the  meatu 
Often  the  eondition  is  aas^xMaled  with  grave  aiiomah*e«  of  the  genito-urhiaiyl 
organs, — e,g,,  in  Taruffi's   specinaen    (•^) ;  but   sometimes   the   only  eau 
would  seem  to  Ix*  fletal  peritonitis.     In  s^ioie  eaftes  there  is  hydramniosjj 
hut,  curioiusly  enough,  ohgO'liydi-amniosmxmi-s  in  others.     Dllakition  of  t 
ureters  and  hi/<frojiephrosis,  unilateral  or  bilateral,  may  be  met  with  apail 
from  liIadder-cJistentioD,  and  then  ih^peuds  oo  some  oltstructioo  in  tiie  ureter. 
lu  this  erudition  lite  may  In*  proh^ugal  tor  months  aud  even  yeai^,  while 
in  the  former  kind  of  case  it  proves  fatal  in  a  few  days,  probably  from  the 
effect  of  tlie  aAsociattnl  malformations* 

Chjigenitfd  Diahetm  Mellitm{f). — lu  1895  Ludwig  (•*)  repoited  a  case 
in  which  gra{>e-8Ugar  was  found  in  the  liquor  amuii  of  a  diabetic  preg- 
nant woman,  and,  sint'c  the  fluid  was  in  excess,  foetal  dial>etes  was  eug- 
gestt*d.  Uufortnuatyely  for  the  settlement  of  the  question^  the  infant  was 
dead'born  ;  but  Rossa  {^)  recently  met  with  a  similar  ease,  in  which,  how- 
ever, the  child  sui*\'ived  liis  birth  long  enough  to  have  the  urine  analyzed. 
In  this  instanf>e  there  was  no  sugar  in  the  infantile  urine,  although  it  wi 
present  in  that  of  the  mother  aud  in  her  liquor  amuii.  The  <x\nirreni 
of  fa^tal  diabetes  is,  therefore,  unproved ;  but  the  case  reported  by  W.  B, 
Bell  {^)  in  a  eliild  aged  three  months,  with  dial>etic  heredity,  shows  that  it 
is  not  impossible. 

Conf/enlkd  Ptienmonia, — As  is  well  known,  a  syphilitic  infant  maybe 
lx>rn  with  a  couditiim  t»f  the  lungs  di'scnlK^I  as  white  pneumonia  C^) ;  but 
it  is  less  kn^nvn  that  a  true  septic  pueumonia  may  be  present  at  birth.  Tiie 
iDieetiou  may  pass  thrfjugh  the  phiceuta ;  but  it  may  also  gain  aooess  to  the 
lungs  through  the  mouth  and  liquor  amnii.  In  I^egry  and  Dubrisay's 
case  (®)  the  mother  had  streptoeoceic  vaginitis,  ttiere  was  pi*eniature  ruptuix* 
of  the  membranes,  and  the  iufant  died  nine  hours  after  birth  from  pleuro- 
pneumonia, the  same  organisms  l>eiug  found  in  the  lungs  as  in  the  vaginal 
secret  inn  ♦  It  can  scarcely  be  doubted  that  here  there  was  direct  strepto- 
coccic infe<'tion  through  the  passage  of  intV^ii'd  liquor  amnii  iuto  the  toetal 
lungs.  I 

ChuffenUa!  EmhcanlitlK — Congenital  f-ardiac  maladies  and  anomalies 
have  been  fully  dealt  with  by  l>r.  AVilliam  Osier  in  tiie  second  volume  of  this 
Cycloi>ffidia ;  but  a  fe\v  words  are  nw'essary  to  chronicle  certain  recent  ex-  | 
tensions  of  our  knuwledge*  moi-c  esjKvially  with  regard  to  entlocaitlitis. 
The  origin  of  fetal  endtK-anlitis  has  always  Jx*en  a  vexed  qu^?stioD,  but 
Bidone  (")  has  demonstrated  at  least  one  way  in  which  it  may  arise*.  He 
found  streptoaxxjic  endociirditis  in  the  uewdxirn  infant  of  a  woman  suffering 
from  erysipelas,  and  he  Wlieves  that  fietal  iufwtiou  took  place  through  the 
placenta.  The  woman  herself  develoiK^  scjitic  endocarditis  and  thled  early 
in  the  puerperium.  The  case  is  interesting  as  showing  that  maternal  ery-^J 
sipelas  may  cause  fcetal  septic  in fe<*t ion  ;  it  supports  the  theory  that  the 
sti'eptocotx*!  of  the  two  pHx-essL^  are  ideuticah  Why  there  should  l>e  a 
localization  of  the  morbid  changes  in  the  cardiac  valves,  and  especially  inj 
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those  of  the  auriculo-veatrioular  orific€*s.  does  oot  at  |>re!5C*Dt  find  an  evident 

explaimtiou.     It  is  prulmUle  tliat  what  has  been    proved  i*egardirig  erv- 

'  ipdas   is  also  true  in  the  ease  of  other   infectious   maternal   rnahidie§: 

fi3Bins  may  be  affected  by  the  same  disease  as  the  mother  (e,ff.,  mciisles, 

irlt^  tever,  diphtheria,  etc.),  or  it  may  simply  take  on  a  form  of  septic 

poison  iug. 

Congenital  TifphoUl  Fever  anff  other  Infediom  Processes. — Afi  an  example 
'of  what  has  just  het*n  stated  ftetal  ty|»hoi<l  fever  may  be  citi'd.     It  hag 
recently  been  demonstmted  by  several  observei's  (^*  to  ^^)  tliat  true  typhoid 
fever  may  occur  in  the  uulKjrn  infunt ;  but  Etleune  (^^)  lias  shown  tliat  the 
typical  intestiual   lej^ious  are  mrc,  although   the  prest^uee  of  the  typhoid 
f^aeillus  is  undonbted,  while  it  is  more  common  to  find  a  general  septicemic 
afectiou.     Probably  foetal  typhoid  is  usually  fatal  ou  account  of  the  ab- 
^senoe  of  a  localization  of  die  lesions.     Chambrclent  (^'}  has  pro%'ed  that  the 
fCTUtD  of  a  fcetus  with  typhoid  gives  the  ehanicteristic  i-eaction  (WiilaPs) 
just  as  does  that  of  an  adult.     Osier  (^^)  has  described  a  case  rn  which 
-  typhi  lid  fever  in  the  mother  proving  fatal  doring  pregnancy  seems  to  have 
■been  the  cause  of  a  t^erebr-al  hemorrhage  in  the  fietus*     The  heniorrhage  in 
the  centnim  ovale  was  not  due  to  injury  in  labor,  for  t[ie  mother  died  nn- 
liverecl  at  the  sixth   month   and  the  fretus  was  remnvt:<l  from  the  uterus 
mortem.     The  bearing  of  this  case  upon  ctuigenital  cereljral  paralysis 
I  obvious.     It  seems  clear  that  we  must  ascrilie  a  great  and  varied  influ- 
ence upon  the  infant  to  infectious  fevers  in  the   pregnant  woman,  for  what 
Ims  b^n  said  of  typhoid  doubt  leas  holds  also  fi>r  scarlet  fever,  measles,  etc. 
The  experiments  of  Charrin  and  Noh^cour  (^^)  nlmw  that  short  of  actual 
])ttliological  changes  the  infants  of  women  w-ho  have  suffered  from  tuber- 
cu!n!iis,  influenza^  and  fevers  ai^e  stunted  in  their  growth,  as  happens  abo 
with  the  young  of  rabbits  who  have  been  injected  wilh  bacteria  or  toxines. 
ihngenUal  Tiih^rculosis, — During  the  last  few  years  a  rapidly  increasing 
[litemture  has  demonstrated  the  correctness  of  the  view  that  not  only  is  the 
sliild  Ujrn  with  a  distinct  predisposition  to  tuberculosis,  but  that  it  is  also 
cianally  present  at  birth  in  active  form*     Hahn  (*^*)  gives  a  useful 
t  "  **       »phy  of  the  subjcfjt.     A  %^ery  striking  case  was  that  reported  by 
\  ij  {^^)t  in  which  there  was  ectopic  pregnancy  with  tul^erQulosis  of 

the  titbes,  placenta,  and  fcetus,  Hochsinger  (^)  has  shown  that  oougenital 
•Vphilis  and  tuberculosis  may  exist  side  by  side  in  the  same  infant^  which 
alTonls  another  illustration  of  the  m'curi-ence  of"mixt*tl  infection  in  the  foetus. 
It  is  oot  kncivvn  why  the  tnlKircle  bacilli  jmss  through  the  plaeeuta  in 
9rime  cases  and  not  in  others  ;  but  it  is  natural  to  ascribe  it  to  the  condition 
of  tJ^e  placental  tissue,  although  the  experiments  of  Charrin  and  Duclert  (^^^) 
mem  to  show  tliat  the  presence  of  alcoluJ  in  the  bluod  favors  the  jiassageof 
grms^  The  association  of  malformations  and  hereditary  tnbeiTulosis  is 
iwrdl  known  ;  but  Hanot  (*^)  makes  an  interesting  suggestion  when  he  states 
Bucli  a  malformation  as  congenita!  stenosis  of  the  pulmonary  artery 
lie  the  sole  representative  of  a  tul^ercular  heredity.    The  anomaly  m«y 
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thus  absorb  the  \yhole  or  the  greater  part  of  the  heredity,  and  be  an  ind 
cation  not  of  tendency  to  but  of  immunity  from  phthisis. 

Congenital  Prolapsus  Uteri. — In  conclusion,  a  word  may  be  said  r^an 
ing  the  rare  occurrence  of  true  prolapsus  uteri  in  the  infant  at  birth,  c 
which  some  seven  cases  (*^  to  ^*®)  have  recently  been  reported,  and  two  c 
which  I  have  examined  (*^).  In  all  the  cases  there  was  also  lumbo-sacr 
spina  bifida,  and  the  infant  died  in  a  few  days  or  weeks  in  every  instanc 
It  seems  necessary  to  look  for  an  association  of  causal  factors  in  these  case 
but  a  nervous  influence  is  undoubted.  The  fatal  issue  must  be  ascribed  t 
the  spina  bifida,  and  not  to  the  prolapse.  There  were  usually  also  ecti'opio 
of  the  rectal  mucous  membrane  and  club-feet. 
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P.,  Ann.  de  dermat  et  de  syph.,  8  s.,  iv.  448,  1893.  (",  ^,  »)  MoNCORVO,  Satellite,  vi. 
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(^)  Sarra,  R.,  Pediatria,  iii.  155,  1895.  ('')  Schnitzler,  J.,  Wieji.  klin.  RundsehaUy 
ix.  165,  1895.  (")  Ballantyne,  J.  W.,  Tratis.  Eiinb.  Obst.  Soc ,  xxi.  25,  1896. 
('*»)  Moncorvo,  Das  Lymphangites  na  In/aneia,  Rio  de  Janeiro,  1897. 

Congenital  Ascites. — (")  Jilden,  Inaug.  Diss.,  Wiirzburg,  1890.  (*♦)  DuHRSSEN, 
Centralbl  /.  Gynak.,  xv.  426,  1891.  (»)  Randlk,  China  Med.  Mission.  Joum.,  v.  220, 
1891.  ('•) Ballantyne,  J.  W.,  Edinb.  Hosp.  Rep.,  i.  612, 1893.  (")  Fordyce,  W.,  Tera- 
tologia, i.  61, 143,  1894.  (^)  Townsend,  C.  W.,  Boston  M.  and  S.  Joum.,  cxxx.  139, 
1894.  (»}  Walther,  CentralbLf.  Gyttiik.,  xviii.  468,  1894.  (<•)  HARDOUiNand  Moreau, 
Rev.  obst  internat ,  i.  184,  1895.  (")  BOsL,  A.,  Diss,  Inaug.,  Munchen,  1894.  (")  Ap- 
PERT,  Arch,  de  toeol.,  xxi.  396,  1895.  (")  Vanverts,  J.,  and  Ramon,  F.,  Bull.  Soc. 
anat  de  Par.,  5  s.,  x.  152,  1896.     (*♦)  Philippson,  Loire  med.,  xv.  218,  1896. 

Fatal  Peritmitis.—i*^)  Ballantyne,  J.  W.,  Trans.  Edinb.  Obst  Soc,  xv.  66,  1890. 
(*•)  Mackenrodt,  Centralbl,  /.  Gynak.,  xvii.  654,  1898.  (♦^j  Palazzi,  G.,  Ann.  di  ostet, 
eginec.,  xviii.  139,  1896.  (*»)  GEbHNEK,  Centralbl,  f.  Oyndk.,  xx.  279,  1896.  Vide  also 
Ascites. 

Congenital  Obliteration  of  the  Bile-Ducts. — (*•)  Thomson,  J.,  ♦*  Congenital  Oblit- 
eration of  the  Bile-Ducts,"  Edinburgh,  1892.  (^)  Hawkins,  F.,  Lancet,  \.  873,  1896. 
(")   McCallum,  G.,  Arch.  Pediat,  xii.  842,  1895.      (»)    Kynoch,  J.    A.    C,  Edinb. 
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Med,  Joicnt.,  xlii.  S5,  1896.  (»*)  GiKMC,  O.,  Jahrb. /,  KimUrh.,  u,  F.,  xlii.  262,  1896. 
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Soc.  Lmd,,  jcuvli.  6,  1895.  (")  Ballaxtvne,  J,  W,,  Tr^ftjs.  £:</trt/>.  Obst.  Soc,  xx.  14, 
l«3^5.  («')  BtJLCKWoOD,  C.  M.,  EtftMft.  Med.  Joum.,  xli.  919,  18%.  {«)  Tomoky,  J,  K., 
■i*.  Mftf  Journ,,  ii.  248»  1806.     (*«)  BAViij,  T.  G.,  JV/«?^/.  if«.,  N.Y.,  l/s54,  1896. 

Ckm^enifal  Diatete&.^i^)  LuDWio,  H.,  CentralbL  f.  Gynitk.^  x\x.  281,  1895. 
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Gmj^fu/oi    Pn€%imonia. — (•*)    Demklin   and   LktiENNK,  Med.  infant.^  \,  712,  18M. 

Leqry  and  DuBRisAY,  J^eA.  dt  foeoL^  xxi.  599,  1894.  ('*>)  Hkmjcnway,  H.  B., 
Ahff,  Ixviii.  72,  1896.     (")  Cocchi,  A.,  Ann.  di  ohM,  e  tfimr.,  xviii.  497,  1896. 

hifecdiJUA  Ft:per9f  Congenital  Endfx'nMitijn,  etc. — (^)  BlCiONE,  E.,  Ttratologia,  i.  182, 
C*)  KlaUTSCH,  a.,  Mvmhrn.  med.  Wchfischr,,  x\l  1049,  1894.  {'*)  Kicker, 
CI*,  QmfmU*L  f,  aitff.  Pnth,  w.  jmtA.  Anat.,  \L  49,  1896.  ('*)  CoRBtN,  ThrAis,  Fnm, 
1890,  I'*)  pAWLovsKi,  Krl6^d.,  1891,  (")  Fbkund,  H.  W.,  mid  Lew,  K,  BnUn. 
ktim,  W^hnsthr,,  ixxii.  .>39,  1895.  (^)  Marfan,  A.  B.,  Hev,pmi.  uhft,  rf  i^dmt,,  i.,  1895. 
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OSTEOGENESIS  niPERFECTA, 

JTotwithstanding  the  aociioi illation  of  a  large  unmber  of  ob&ervatioD.s 


of  €Mses  of  congenital  boiie-diiieasc,  and  notwithstandiug  their  iiive^tigatiou 
bjr  ooiu|)etent  obtjcrver's,  it  is  still  prefcmble  to  employ  tlie  somewhat  in- 
dfliaitp  title  given  above,  viz,,  odeogene^ds  imperfecta,  rather  than  any  of  the 
Haines  which  have  been  recently  proposed.  Ost4Hji>sathyro>s[8,  ehon- 
dnxlyBtrophia,  periosteal  aplasia,  achondroplasia,  and  fretal  rickets  are  terms 
wbicby  whilst  descriptive  enough  of  certain  cases,  are  quite  inappropriate  for 


«         .•»^*t>rr.^L  ->i;?4»Ki>sK^  axp  diseases  of  the  new-born. 

. -^i^^  Vf  ;»%-*-  i»jt  "tc  :>«i*fi«d  the  time  when  a  scientific  olassifica 
c^^&4  ^AMT-vJeicatf^  'U  \3iidKuueicaI  lines  is  possible,  and  we  must  tb 
•«^  «  voMtitk  %ita  -tiL'tt  A  ^eiwcil  denomination  as  osteogenesis  imperf 
^%i*:^^M!^  ^  ^ '  >Nii£  tt  IS^  3oii  leed  recently  by  Stilling  Q)  *  and  oti 
t  -  x.%  c«  j*?itf;  -vffi^  v*2Kt&i?r  the  various  conditions  met  with  in 
^-.v..  .»    A    St     iLSK    'i    ;nrti  an?  different  diseases  or  simply  diffe 

^  >-to    tft  ii«aMb%riM  :»oi-point  the  lesions  mot  with  in  osteogen 
^ttii. •^s^    a*-*  ^"^5*^  wiirtL.     In  :?ome  specimens — e.g.,  that  of  Syminj 
>t^  '^S.ttBs.a  •■* — 5ttif  i<<i«t  k  in  the  endochondral  ossification;  in  otI 
„  _  >  Vttlttc  s.   ^ — n  aftv'tsi  the  periosteal ;  but  whilst  in  these  a 
w«i««.*)Sv*;  xf^«»^  ii^  ttM"  k*liiur  iVature,  in  other  instances,  as  in  one 
^*,;»^   >*    ii^^ii:  {^  mJ  in  a  recently  reported  observation  by  Ki 
t»3siTii    •".  ?J««  i?  Jrrj^«|4»5a  of  certain  parts  of  the  skeleton.    Kaufmani 
u    i.s^  wvf  ^v"*^  d«*itb«  four  kinds  of  altered  growth  of  cartilage 
ti«^^  si,*<Am.  ^'4l>nlilodTStn>phia  malacica;  its  growth  may  come  to  a  sta 
sttil.   ,'^«^Jn^h^A^i*  hyjioplastica ;  it  may  grow,  but  without  the  1 
iirt.::».i9:  *>f  n^ws  of  crfK  w»d  so  without  addition   to  the  length  of 
K«i^ .  ^y  it  nay  gn>w  •ctiwly  but  insularly,  chondrodystrophia  hyp 
5>yfe4xu.     ll*  KwmWaiices  to  true  rickets  are  seeming  ratlier  than  re 
iv«  rt  mtt^  *!*>  l*  lK>nie  in  mind  that  occasionally  true  rachitic  chauj 
ATX  WK^  with  at  Wrth  a 

TV  i'&iiw/  manifestations  of  osteogenesis  imperfecta  are  less  dive 

th*«  w^  it*  nKvbid  anatomy.     There  is  commonly  friability  of  the  bon 

^ilh  the  iHmnvnco  of  fractures,  sometimes  very  numerous,  affecting  t 

K>ttc  K^H'ti  i^^Hvially,  but  occasionally  also  the  flat.     In  both  the  cases  tb 

I  hdiw  eJKamimxi  there  were  numerous  solutions  of  continuity  in  the  lira 

Nuies:  lH>t  whilst  in  the  second  case  these  were  truly  fractures,  in  t 

fir«  iHato  L,  Fitrs.  1  *>wl  2)  they  were  rather  separations  of  shaft  fro 

rtM|A\^^     The  stunting  in  the  growth  of  the  limbs  (Plate  I.,  Fig.  3) 

uiArktxI,  ami  dmibtloss  is  greatt»st  in  the  cases  in  which  the  morbid  proce 

Ihvhu  «t  a  very  early  date  in  intra-uterine  life.     Sometimes,  as  in  tl 

hY|H^rpIastio  form  (Plate  I.,  Figs.  1  and  2),  the  stunting  of  the  limbs 

nmsk^Hl  bv  the  enormous  proliferation  of  cartilage  in  the  epiphyses,  and  i 

mv  first  8|X?cimenC)  a  curious  result  of  the  same  overgro\vth    was   tl 

prt'ckMHV  of  a  "  tail."    (Plate  I.,  Fig.  2.)     The  head  and  trunk  are  con 

monlv  nonnal  in  size,  but  certain  peculiarities,  such  as  a  deep  depression  i 

the  ri>ot  of  the  nose  and  forward  bulging  of  the  forehead,  due  probably  t 

defi^ctive  ossification  and  consequent  shortening  of  the  basis  cranii,  are  me 

with.     Such  infants  have  usually  been  still-bom,  but  cases  are  not  wantiuj 

in  wliich  life  has  been  prolonged  for  months  and  even  years.     The  instance 

of  achondroplasiac  dwarfs  reiwrtc^d  by  Porak  (*)  and  J.  Thomson  (**)  full; 

pi\>ve  that  one  at  any  rate  of  the  forms  of  osteogenesis  imperfecta  is  no 


»  The  figures  within  (  )  refer  to  the  bibliography  at  the  end  of  the  article. 
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ipattble  vnth  advanoetl  life  and  physiological  activity*  The  fact,  also 
aoled  by  Porak,  that  an  aehomlrophL^iac  mother  may  give  biith  to  an 
idKiodrDplii^iac  infant  demonstrates  ijoth  the  possible  fertility  of  tlie 
afTecied  inJividnal  and  the  occasional  hereditaiy  nature  of  the  disease. 

With  rc*gartl  to  the  canses  of  these  intra-uterine  Ixuie- diseases  very  little 
is  known*  A  history  of  maternal  privation  and  traumatism  in  pregnancy 
hsd  been  once  or  twice  noted,  but  in  the  grt^t  majority  of  c^ses  the  t*linical 
bistof)'  is  quite  onsuggt^tive,  A  ray  of  light  is  thrown  u\Km  the  question 
fcjjr  eoioe  recent  experiments  of  Charrin  and  Gley  (^),  who  succeeded  in 
producing  congenital  rickets  in  a  rabljit  the  offspring  of  a  couple  of 
animals  who  had  been  infected  with  the  toxiues  of  diphtheria  and  blue  pus. 
It  may  be  hazardetl  that  tlicsc  bone-diseases  are  among  the  till  reetiitly 
unstispeeted  results  of  intectious  processes  attacking  the  organism  during  or 
shortly  before  pregnancy,  and  that  the  pathological  differences  met  with  are 
diie  to  the  stage  in  development  of  the  skeleton  i-eached  at  the  time  of  the 
artiun  of  the  pathogenic  factor.  Pos^sibly  if  the  morbid  cause  act  early 
i^ooitgb  in  intra-uterine  life  the  result  may  l>e  truly  teratological  and  l>e 
np|>resent€<l  by  such  monstrosities  a,s  the  amelic,  phocomdie,  and  heminielic, 
whilst  if  it  id  operative  later  the  various  types  of  osteogenesis  imperfecta 
mns  ibe  consequences. 
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CONGENITAL  TEETH. 

History. — ^The  occasional  birth  into  the  world  of  an  infant  with  teeth 
already  cut  was  au  occurrence  well  known  to  the  ancients,  and  we  read 
in  Pliuy'fi  '*  Natural  History'-  of  a  certain  MarcuR  Curin^i  who  was  on  this 
account  surnamed  DmkituSf  while,  as  Shakespeare  well  knew,  it  was  com- 
niunly  believed  that  RichaixJ  III,  of  England  was  born  with  teeth »  When, 
as  Weinrichins  tells  us  sometimes  happened,  tlie  infanies  dejifafl  were  alsi> 
barbaii  {Ix?ardcd),  no  surprise  ne<:^d  \m}  felt  on  learning  that  the  occurrence 
was  regarded  as  a  preeage  of  eviK  Far  back  in  the  world's  history,  as  tlie 
cuneiform  inscriptions  of  Chald€?a(*)  *  have  revealed  to  the  sc*hoIar  of  t«>- 
day,  the  birth  of  an  infant  with  teeth  already  cut  betokened  long  life  for  the 
king  of  the  country  and  success  for  his  armies,  but  ruin  for  the  home  of  the 
tooth wl  infant. 

Etiology. — Antenatal  cutting  of  the  teetli  may  be  due  t^  various 
causes*  In  some  instances  it  wonld  seem  that  an  imperfect  development  of 
a  tooth,  espe<-'ially  a  fangless  condition,  permits  its  premature  extrusion  ;  in 
other  cases  the  excessive  development  of  the  tooth  or  the  too  early  dei^jsit 
in  it  of  calaireons  matter  leads  to  the  same  result.  The  causes,  however, 
may  be  exti*a-dental,  and  may  consist  in  an  atrophic  state  of  the  gum,  in 
nlc^emtion  of  tliat  part  of  it  immetliately  overlying  the  tooth,  or  in  an  in- 
tra-fnliicular  inflatnmation  forcing  the  tooth  upward.  Possibly  several  of 
these  factors  may  be  active  in  the  same  case.  In  instances  that  are  doubt- 
less very  rare  the  condition  is  better  described  as  a  displacement,  an  ectopia 
of  the  dental  sac,  both  the  tooth  and  its  sac  being  extra-alveolar.  Such  a 
state  of  matter's  was  reported  by  Vargas  (*)  recently  in  a  child  which  is 
figured  in  Plate  I. ;  what  was  at  first  rt^arded  as  a  cut  tooth  was  found 
to  be  a  tooth  in  its  sac  siuiated  outside  the  gum.  Sex  wouhl  seem  to  have 
no  influence  on  the  occurrence  of  congenital  teeth. 

Pathology, — Prematurely  cut  te(*th  are  usually  incisors,  centitil  and  in 
the  lower  jaw  ;  but  in  a  few  instances  molars  have  been  noted  at  birth,  and 
in  an  infant  seen  by  Thomas  there  were  both  incisors  and  molars  to  the 
number  of  nine.  Commonly  such  teeth  arc  poorly  developed  ;  the  absence 
of  a  riHjt  t»r  funtx  has  been  often  notinl,  and  the  enamel  has  been  described 
as  tldn  and  imperfectly  formtnJ.  In  a  few  recorded  instances  the  teeth  have 
been  firmly  fixed  in  tlje  jaw,  have  been  white  in  color,  and  have  shown  a 
normal  state  of  both  dentine  and  euamel ;  but  in  the  gn^at  majority  they 
were  quite  movable,  nx^king  to  and  fro  on  the  gum,  lacked  the  bright  ivory 
appearance  of  normal  teeth,  and  had  a  softer  feeling  than  usual.  In  the 
cases  seen  by  myself  they  were  thin,  discijlored  scales  (*"). 

Morbid  mnditions  of  the  dental  follicle,  of  the  nature  of  inflammation, 
ulceration,  and  even  of  gangrene,  have  occasionally  l*een  met  with  ;  and 
prematurely  erupted  teeth  have  Ix-eu  in  rare  instiinces  associated  with  such 


tONGEXITAL   DISORDERS   AXD    DISEASES   OF   THE    NEW-BORX. 


15 


¥ 


maUbrmations  as  hare-Iip,  cleft  palate,  toncroe-tie,  aud  cmniul  defects,  Thr 
pmeiioe  of  tlie  tcKitli  has  caused  an  iiki?i'atiuii  under  tlie  tongue  resembling 
ihal  seen  in  whooping-t^onglj. 

Clinical  History. — The  history  whieli  is  U8ually  given  in  cases  df  con- 
genital teeth  is  tliat  at  tlie  time  nf  liirth  the  duct«»r  or  uurse,  havitig  occa- 
sion to  put  a  finger  in  the  infant's  mouth,  disco%^ered  the  anooialy ;  or  tliat 
some  hours  or  clays  later  the  mother  became  avvai-c  of  the  nousiial  state  ol' 
matters  thi'ough  the  wounding  of  her  nipples  by  the  teeth  of  the  child 
daring  nursing.  In  a  remarkable  case  recently  narrated  to  me  by  my 
friend  Dr.  W.  R.  Maitine,  of  Haddington,  N,  B.,  the  infnnt  i»n^ent€d  by 
file  tace,  and  the  presence  of  two  incisors  (one  well  formetl  and  the  other 
imiierfectly  developed)  waB  felt  by  him  but  not  clearly  recognized  as  such 
during  labor:  this  coiucidence  of  congenital  teeth  and  a  face- presentation 
muist  be  of  great  rarity. 

The  pi-egnancy  of  which  the  dentate  infant  was  the  result  Bceras  gener- 
ally 10  have  been  uneventful,  but  in  a  few  cases  it  ended  prematurely.  In 
an  instance  seen  by  me  {^^)  the  mother  had  infliienxa  sht>rtly  before  lier  con- 
finement ;  and  in  Martine\s  cai^e,  above  referred  to,  the  mother  had  nnrse<l 
six  persons  through  scarlet  fever  in  her  pregnancy.  The  inevitable  **  nia- 
lenia]  impression*'  has  been  altcged  in  counet^iou  mth  congenital  teetli»  and 
has  taken  the  form  of  teeth-extraction  iu  pi'egnaucy  and  of  dreams  of 
toothed  infants.  Iu  a  remarkable  instance  cited  l>y  Mattel  the  infant's 
mollier  had  also  been  l>orn  with  a  tooth  ;  and  in  Limrick-s  aise  (*)  the 
woomn  had  two  teeth  at  l)irth,  hej  second  child,  a  boy»  showed  the  same 
,ly»  and  her  sister^s  first  child,  a  girl,  also  came  into  tlie  world  with 
lower  inei.sor  teetli ;  but  in  the  majority  of  the  reci»rdetl  examples  there 
indication  of  heredity.  A  family  history  of  tuln^rcle  has  m^^  si  on  ally 
oted,  but  the  association  of  this  disease  with  premature  development 
of  the  teeth  has  not  been  clearly  established. 

Symptomatology. — As  has  already  lieen  stated,  congenital  teeth  are 
commonly  incisors,  rarely  mohvrs.  They  may  in  exce[)titmal  instances  give 
rifle  to  no  locsal  symptoms,  but  apparently  they  act  like  foreign  bodies  in 
the  infantas  mouth,  l:>esides  causing  injury  to  the  motlier's  nipples.  It  is 
common  to  read  that  the  little  {mtient  was  unable  to  dmw  the  breast  prop- 
trly  throQgb  ira[)erfect  closure  of  the  mrnith,  and  so,  getting  little  milk, 
htgBB  to  waste  away  and  was  in  danger  of  desith.  In  such  cases  the  re- 
Dovml  of  the  offending  teeth  usually  led  to  com]>lete  recovery,  the  imme- 
diate improvement  being  by  one  writer  tlrst^rilied  as  *'  marvel loits.*'  In  an 
iafiuit  seen  by  Besnier  coryza  came  on  at  the  age  of  tlu'ee  w^eeks  •  there  was 
fueqaent  sneezing,  and  as  a  result  the  sharp  dental  lxu\lers  led  to  the  ]iro- 
duction  of  a  sublingual  uleer*  Sometimes,  also,  ulcers  have  been  noted  ou 
the  lips  and  gums* 

It  b  seldom  that  the  later  history  of  in  flints  Iwrn  with  teeth  is  forth- 
ofKnin^r,  so  that  the  general  symptomatology  is  little  known.  It  would 
iivt*m,  however,  that  the  pi^ematnre  teeth,  often  loosely  implanted  to  begin 
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with,  usually  fall  out  or  are  extracted  a  short  time  ailer  birth.  In  sue 
instances  their  places  are  unfilled  until  the  commencement  of  the  seoon 
dentition ;  but  occasionally  the  teeth  seem  to  have  been  supernumerary  i 
well  as  premature/  and  are  replaced  by  the  rc^lar  milk-teeth.  In  oth< 
instances  they  remain  in  aitUy  the  others  of  the  first  dentition  growing  i 
around  them ;  in  such  cases  the  congenital  ones  can  be  recognized  by  the 
small  size.  A  very  curious  after-history  was  that  of  an  old  lady  seen  .h 
Stocker  (^)  who  had  been  bom  with  three  or  four  teeth,  and  who  at  the  a{ 
of  seventy-five  years  cut  a  double  tooth  !  Unfortunately,  sufficient  recorc 
are  not  available  to  establish  the  association  of  later  anomalies  in  dentitic 
with  the  presence  of  teeth  at  birth. 

The  majority  of  dentate  new-born  infants  seem  to  have  been  delicat 
and  many  of  them  died  soon  after  birth  from  pneumonia,  in&ntile  atroph; 
diarrhoea,  etc.  In  some  instances  tiie  extraction  of  the  teeth  was  followc 
by  the  disappearance  of  the  dangerous  symptoms,  but  in  Magitot's  patiei 
their  removal  was  accompanied  by  hemorrhage,  which  recurred  and  ult 
mately  proved  &tal.  This  is,  however,  the  only  record  of  such  a  disastroi 
result,  and  probably  the  infant  was  a  '^  bleeder." 

According  to  some  writers,  the  presence  of  congenital  teeth  is  an  ind 
cation  of  the  tubercular  tendency ;  according  to  others,  it  is  associated  wit 
early  closure  of  cranial  sutures  and  fontanelles ;  and  according  to  yet  other 
it  is  accompanied  by  precocity  in  intelligence  and  in  development  of  tb 
body-hair.  It  is,  however,  a  matter  of  difficulty  to  obtain  from  the  reooide 
cases  much  support  for  any  of  these  views. 

Diagrnosis. — There  can  be  little  difficulty  in  the  diagnosis  of  congeniti 
teeth  if  the  medical  man  is  aware  of  their  occasional  occurrence.  The 
may  be  mistaken  for  or  confounded  with  a  congenital  tumor  attached  to  th 
alveolar  border,  such  as  was  recently  described  by  Givel  (®)  and  found  t 
be  of  a  sarcomatous  or  granulomatous  nature.  Curiously  enough,  in  Givel' 
case  the  removal  of  the  tumor  was  followed  by  the  premature  eruption  of 
supernumerary  incisor  tooth. 

Profirnosis. — Congenital  teeth  do  not,  notwithstanding  old-fashioned  be 
liefs,  give  any  indication  of  exceptional  mental  vigor  or  the  reverse  in  late 
life,  but  through  their  interference  with  lactation  they  may  lead  to  infan 
tile  wasting.  In  one  case  their  extraction  caused  &tal  hemorrhage,  bu 
the  result  was  practically  unique,  and  probably  due  to  haemophilia,  althougi 
no  hereditary  history  of  that  malady  could  be  elicited.  In  a  letter  receive 
recently  Dr.  W.  Atkinson  Wood,  of  Melbourne,  tells  me  of  a  case  (unpub 
lished)  of  congenital  teeth,  in  which  the  teeth  sloughed  out,  the  alveola 
process  became  necrosed,  and  the  child  died. 

Treatment. — Where  the  tooth  or  teeth  give  rise  to  trouble  during  lac 
tation,  either  by  wounding  the  nipple  or  by  preventing  complete  closun 
of  the  mouth,  their  removal  by  means  of  a  small  pair  of  forceps  is  indi- 
cated. This  is  usually  easy  of  accomplishment,  for  they  are  loosely  placed 
as  a  rule,  and  the  danger  of  hemorrhage  from  tlie  socket  cannot  be  re- 
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garded  as  other  tlian  extremely  slight.  Where  also  the  teeth  rock  freely  to 
ami  fro  and  are  the  cause  of  buccal  ulcers,  they  ought  to  be  extracted  ;  but 
if  they  csiisc  no  trouble  they  may  best  be  allowed  to  remain,  for  if  removed 
there  is  always  the  risk  that  other  temporary  teeth  may  not  take  their  place 
and  so  a  gap  be  left  jintil  the  second  dentition.  They  may  fall  out  of  their 
own  accord  in  some  cases,  as  in  one  seen  by  myself,  or  they  may  catch  upon 
the  clothes  and  be  dragged  out  forcibly  :  so  it  is  generally  well  to  extract 
them  at  once. 

RECENT   LITERATURE. 

(For  literature  prior  to  1890  vide  my  paper  in  the  Edinburgh  Med.  Jown.,  xli.  p. 
1025,  1896.) 

(«)  Stockkr,  J.  R.,  BHt.  Med.  Journ.,  i.  503,  1891.  (')  Jones,  H.,  Brit.  Med.  Joum., 
ii.  mi,  1891.  (*)  Flesch,  M.,  Anat.  Anz.,\\\.  436,  1892.  (*)  Kaufman,  J.,  Med.  Rec, 
X.Y.,  ilii.  589,  1892.  (*)  Limrick,  O.  E.  B.,  Lancet,  ii.  965,  1894.  (•)  Ballantyne, 
J.  W.,  Teratologia,  i.  134,  1894.  (')  RoTCH,  T.  M.,  Pediatrics,  i.  68,  1896.  (»)  GiVKL, 
k.,IUT.  nUd  de  La  Suisse  Rom.,  xvi.  153,  1896.  (»,  *°,  ")  Vargas,  M.,  Ballantyne, 
J.  W.,  and  BuiST,  R.  C,  Edinburgh  Med.  Journ.,  xli.  1025,  1896  (*«)  McKee,  E.  S., 
Ciiwinnati  La ncei- Clinic,  p.  382,  October  10,  1896.     (")  Waiss,  A.  S.,  Med.  Rec.,  1.  808, 


Vol.  v.— 2 


THE  CARE  OF  THE  MOTHER  IN  PREG- 
NANCY. 

By  EDWARD  P.  DAVIS,  A.M.,  M.D. 


The  intelligent  care  of  the  mother  during  pr^nancy  is  not  only  of 
great  importance  to  the  patient  herself^  but  also  goes  far  to  insure  the  birth 
of  a  healthy  child. 

It  has  been  aptly  said  that  the  training  of  a  child  should  begin  with 
its  mother's  childhood.  The  truth  of  this  saying  is  well  recognized  by 
those  engaged  in  the  study  of  pediatrics,  and  applies  with  great  force  to 
the  healthful  rearing  of  children.  It  is  folly  to  expect  weak,  ill-nourished, 
and  ill-cai'ed-for  women  to  bring  forth  healthy  and  robust  children. 

We  shall  best  understand  how  to  advise  our  patients  in  maintaining  a 
healthful  condition  during  pr^nancy  if  we  consider  briefly  the  most  fre- 
quent variations  from  the  normal  which  are  observed.  Earliest  in  point 
of  time,  and  usually  first  in  the  order  of  its  appearance,  comes  the  familiar 
phenomenon  known  as  the  '' morning  sickness  of  pregnancy."  This 
exaggerated  reflex,  originating  in  the  nerves  of  the  uterus,  is  transmitted 
to  the  abdominal  sympathetic,  and  so  to  the  stomach.  It  is  greatly 
increased  by  any  abnormality  in  the  shape  and  consistence  of  the  uterus, 
or  any  variation  in  its  position  or  mobility.  In  some  cases  no  mechanical 
cause  can  be  found,  and  the  disorder  must  be  considered  as  simply  a 
neurosis.  For  a  short  time  the  reflex  irritation  of  the  stomach  is  suffi- 
ciently great  to  interfere  with  its  digestive  function,  and  a  transient  ansemia 
is  often  observed.  In  healthy  women  this  condition  speedily  gives  place  to 
a  plethora  sometimes  called  physiological. 

The  most  important  condition  in  pregnancy,  which  demands  the  constant 
^^-atohfulness  of  the  physician,  is  the  state  of  the  patient's  excretions.  It 
is  here  that  a  careful  study  of  each  woman's  peculiarities  gives  a  most 
satisfactory  result  Deficiency  in  excretion  means  the  gradual  accumulation 
of  poisons  within  the  organism,  and  this  influences  most  profoundly  the 
ner\'ous  system,  causing  in  some  neuralgia,  in  others  lesions  of  the  skin, 
while  iu  extreme  cases  toxsemia  and  subsequently  eclampsia  develop.  Slight 
deficiendes  in  excretion  are  exceedingly  common,  and  explain  many  an- 
noying nervous  symptoms  from  which  such  patients  often  sufier. 
18 
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An  a  consoqueijoe  of  disordei^ed  lilood -supply  and  ini perfect  excretion, 
fcknervous  system  may  piTsciit  wide  variatiouB  from  a  coodition  of  bealth. 
may  lake  the  form  of  \mm,  neuralgic,  rheumatic,  or  gouty  iii  charac- 
ter, lii  otliers  trophic  lesioos  of  the  skiu  resuh,  wliile  iu  some  serious 
dist'tsrhfiiioegy  a  disordered  state  of  the  special  &en.*ies,  or  abuormalitieB  in 
aecretioo  are  at  timcB  observed.  With  abnormal  blood-supply  and  disor- 
dered innervation,  cond  it  ions  iu  tlit^  Ixxly  arise  which  seem  to  invite  the  action 
of  microbes*  Hence  the  acute  infectiou8  find  in  pi'egnaut  women  the  most 
iavomble  field  fur  the  growth  of  batfteria  ;  the  care  of  the  pregnant  womau 
will  not  be  complete  unless  every  safeguard  be  thrown  about  her  to  avoids 
if  possible,  dangerous  infection. 

The  first  duty  of  him  wlio  has  the  patient  under  his  eai'e  in  early  preg- 
DaocT  is  to  lessen  the  disturbauces  of  ap|>etite  as  promptly  and  com- 
pkld y  as  possible*  It  is  of  the  grentest  importance  that  uo  exaggerated 
idkx  stimulus,  arising  from  abnormality  in  the  womb,  he  alloweil  to  inter- 
fcre  witli  the  jiatient's  api>etite  and  assimilation.  Should  any  suspicion  be 
,t  that  the  jxjsitiou  of  the  uterus  is  iucfjrrect,  or  that  erosion  of  the 
is  present,  uo  time  should  l>e  lost  in  thoroughly  examiuiug  the 
pHieiiL  If  necessary,  the  womb  should  be  placed  in  the  proper  |>osition 
ftiid  supported  in  that  way  until  it  sliall  have  risen  out  of  the  jielvic  cavity. 
If  there  be  a  dischai^e  from  the  w^>mb,  this  calls  for  the  exercise  of  strict 
daiiUiieflS  mod  for  such  local  treatment  as  may  l^e  necessary.  If  a  very 
kjpenemic  and  swT>Ilen  condition  of  the  cervix  be  present,  this  should  be 
rraiedied  by  suitable  hx^l  treatment. 

Direct  care  must  be  exercised  as  well  as  patient  watchfulness  that  the 
mother  has  pmper  food  fi^om  which  to  meet  the  demands  upon  her  strength, 
til  orfler  that  the  patient's  blood-making  organs  have  the  projier  material 
fnjm  which  to  derive  nourishment :  the  choit^^f  of  fowl,  then,  during  jHx?g- 
MDcy  IS  of  great  importance.  During  the  early  months  of  gestation,  when 
the  stnnuich  is  most  sensitive,  small  quantities  of  easily  assi mi latctl  frHxl  must 
he  given.  As  soon  as  the  patient  wakes  in  the  moruiug,  if  the  desire  for 
ftoesis  be  present,  it  will  often  be  relieved  by  the  expulsion  of  a  small 
qnanlitj'  of  secretion  from  tbe  stomach,  A  short  time  after  tiiis  the  patient 
will  Ix^  able  til  retain  a  cup  of  broth »  or  a  raw  egg  beat^in  up  w^itli  wine* 
tod  frwjaently  weak  tea  or  coffee  with  an  abundance  of  cream.  I^ater, 
liroib,  soup,  junket,  milk-toast,  scrai>ed  beef  sandwich,  or  gruel  will  fre- 
ilocDtlT  be  retained.  While  milk  is  a  most  desirable  article  of  diet,  to 
IBBIiy  it  is  indigestible  and  disagreeable ;  such  patients  can  often  take  it 
»ll«ii  dilated  with  soda,  Apollinaris»  or  Vichy  water.  The  lightest  prepa- 
latiottft  of  CQOua  are  esjx*cially  useful  as  furnishing  nutritious  matter  in  a 
Mlple  form.  Milk  and  lime-water,  or  milk  quickly  iJcptouiztHl  without 
iMiliiig,  may  be  taken  by  some  who  cannot  otherwise  assimilate  milk. 

As  pregnancy  pr^jceeds  and  the  reflex  irritation  from  the  womb  is 
laBeoed,  the  appetite  becomes  in  many  ceases  l>etter  than  the  average.  The 
ioiligictive  demand   for  increased  nutrition  shotild  be  met    by  abundant 
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food.  It  is  not,  however,  entirely  safe  to  trust  to  apjiclnte  in  the  choice 
of  nourish  meat.  Excessively  iiervotis  patients,  or  those  who  have  some 
disorder  of  the  gastric  fiiiictious,  may  develop  abnormal  appetites  which 
would  lead  them  to  take  articles  lacking  in  nutritive  value.  The  so-called 
**  cravings  of  pregnaiiey^'  must  not  be  ifgardt^il  as  natural,  but  as  exaf^gei*^ 
atioDS  of  some  pathological  habit.  In  selecting  food  for  a  patient  after  tlie 
fourth  mrmth  of  gc^station,  meat  must  he  ordered  s[>aringly  and  wntb 
careful  selection.  S<i-called  **  red  meat"  may  l>e  in  some  cases  entirely 
omitted.  In  others  l3eef  and  pork  raay  be  spared.  In  most  patients  mut- 
ton and  lamb,  with  the  (X'casional  use  of  beef,  are  quite  sufficient.  Prefer- 
ably the  patient  should  take  tish  in  season,  oystei's,  the  white  meat  of 
birds,  8weetbit?ads,  and  lamb-chops  to  supply  her  need  for  meat ;  such 
shonkl  be  broik^l,  hoilt^I,  or  bakeil,  and  never  fried. 

The  most  useful  article  of  diet  in  pregnancy,  and  one  which  many 
patients  instinctively  crave,  is  fresh  fruit.  A  remark  of  a  patient  that  she 
could  live  upon  oranges  is  character istic  of  the  acceptability  of  this  class  of 
food.  The  berries  are  among  the  IcaM  valuable  of  fruits  duriug  pregnancy. 
Best  of  all  am  appk*s,  tiraugcs,  grajK^-frnlt,  jK'ai's,  and  lemons;  the  latter 
should  be  used  in  moderation,  as  they  sometimes  exaggerate  an  abnormal 
seciTtion  of  acid  in  the  stomach.  Where  fruit  cau  be  obtiiined  sound  and 
ripe,  it  is  Ix^t  taken  without  cooking ;  but  where  this  is  not  always  possi- 
ble, fruit  not  eutii-ely  ripe  should  be  l>aked  or  stewed.  Grapes  ai*e  often 
relished  by  pjvgnant  patients,  and  with  those  with  whom  they  agree 
form  a  most  valuable  article  of  diet.  The  patient's  apjxHite  for  fruit  may 
be  freely  indulged,  provided  disturbances  of  digestion  do  not  occur.  The 
reason  for  the  useful uess  of  fruit  is  found  in  the  fact  that  the  acids  con- 
tained in  it  and  also  the  acid  salts  fulfil  a  useful  pnr|iose  in  rendering 
soluble  the  waste  products  of  the  hotly.  They  also  promote  sc^cretiou  and 
excretion,  and  thus  add  greatly  to  the  patient*s  comfort.  They  form  a 
natural  and  harmless  laxative,  and  often  render  unnecessary  the  use  of 
drugs. 

Vegetables  should  be  cho,seu  with  care  for  pregnant  patients*  Gi-een 
vegetables  are  l>est,  while  many  w<uiieu  are  better  without  potatoes  or  other 
starch-containing  vegetable.  An  excess  of  vegetable  diet  during  preg- 
n&ncy  is  not  indicatcil,  as  the  potassium  salts  found  in  some  vegetables  may 
increase  the  quaotity  of  these  substances  iu  the  patient's  urine  and  further 
the  development  of  irritating  com]iounds.  Saiatls  with  oil,  vinegar,  and 
salt  are  niucli  relished  by  many  patients.  Where  they  do  not  disturb 
tligestion  they  are  useful  and  profitable  articles  of  food.  We  refer  esj>e- 
cially  to  lettuce,  tomato,  water-cress,  and  corn  salad,  and  not  to  the  indigesti- 
ble forms,  such  as  lobster,  jjotato,  shrimp,  or  mixed  salads. 

Bread  13  sufficiently  important  in  tlie  dietary  of  the  pregnant  woman  to 

Fdemand  attention.     Flour  which  contains  starch  only  should  l>e  discardtMl, 

Graham  flour  nr  other  unbolted  flour  should  be  employe*!.     Bread  should 

not  be  fresh,  and  hot  biTad  should  not  be  eaten.     In  women  of  vigorous 


[  -  lor  tne  pregnant  woman*  ner  previous  tiabita  and 

be  cuii^idti-c^d.     It  is  very  mrely  ni^wssary  to  prescrilie  alco- 

iritiks ;    untbrtiiuate  examples  of  inebriety  in  wliich  the  habit  was 

ormed  during  pregnancy  are  eufBciently  common  to  warn  us  in  this  regard. 

rbepe  a  wiHnan  before  her  pi-egnancy  has  been  accaistonied  to  take  wine  or 

r,  this  may  be  continued  in  moderation  without  injury.     The  fi'ee  use 

,  ami  coffee  during  pregnancy  is  a  distinct  disadvantage  to  mother  aud 

'  Over-indulgence  in  tea  is  moit*  common  among  pregnant  women 

fig  tbi?  excessive  use  of  coffee,  and  frt^oently  aggravates  heart-burn 

l^tiker  gJtstric  disturbance*.     There  can  \x.>  no  cpiestitm  that  the  excessive 

bcylb  uf  these  substiinces  favors  deficient  elimination  and  inci^eases 

i»f  eclampsia,    The  best  of  all  Imverages  fur  these  patients  is  soft 

y  acid  drinks,  as  very  dilute  lemonade  or  buttermilk,  or  water 

Nving  carbonic  acid.     A  pint  of  water  may  !«?  taken  Iwfore  I'etiring, 

It  in  the  morning,  to  great  advantage.     Many  patients  ex{>erienci^ 

4-^1  ecnnfort  from  the  free  use  of  ApoUinaris,  et!er%'c^eing  Vichy, 

water  in  allaying  the  sufl'ering  caused  by  exeeiisive  acidity  and 

».     Most  pregnant  women  enjoy  cool  or  wld  water  as  a  l>evcrage. 

a  small  amount  of  hot  water  taken  l>efore  meals  diminishes 

[dIjiiKimfort  and  indigestion  from  which  these  i>atients  sutl'ur. 

:*^1  Hith  carl»onic  acid  gas  serves  a  most  useful  purpose  in 

HUifv  palatable,  and  thus  enabling  some  patients  to  take  both 

' ,  whtcli  is  sc»  desirable. 

i   forms  of  ooooa  are  sometimes  relished  by  padeuts  who 

rage  with  meals.    To  some  this  is  constipating,  which  is 

Ih  others  find  in  oootia  a  pleasant  substitute  for  meat* 

avy  for  such  patients,  and  should  he  avoide<:L 

•   of  a  strictly  regulated  diet  for  preguant  women  is  not 

aJ It  i*y  fi^t  ■^v»^"T«T^^>"    in  doalins^  with  infants,  to  oh- 


catiug  appendieitiss  from  which  she  made  a  diffioult  recovery, 

tiou  and  assimilation  were- permaneutly  impaired,  and  her  child,  bom  atler 

this  attack y  had  from  birth  a  profoond  toxaemia,  ^ 

Next  in  impirtaooe  to  the  proiier  selection  of  fiKxl  for  the  pregnant 
woDiau  is  the  accurate  observation  of  her  excretory  processes.  The  consti- 
pation which  is  so  constantly  seen  in  pregnancy  predisposes  to  toxeemia,  as 
does  the  mechanical  obstacle  which  the  enlarged  uteriiB  presents  to  the  free 
discharge  of  urine.  As  toxaemia  dei>ends  upon  failure  of  the  action  of  the 
kidneys,  liver,  intestines,  lungs,  and  skin,  tlie  physician  must  assure  him- 
:^lf  tliat  these  special  organs  are  doing  each  its  part  iu  the  interest  of  the 
pfttieuL 

In  studying  the  urine  in  pregnancy,  the  amount,  specific  gravity,  per- 
centage of  solids  and  urea  present,  and  microscopic  sediment  are  of  first 
im)H>rtanceL  Of  seoondary  value  is  the  presents  or  absence  of  serum  albu- 
min and  traces  of  sugar.  It  is  tisually  possible  ti>  ascertain  the  amount  of 
urine  parsed  without  serious  inconvenience  to  the  patient.  This  should  lye 
syslematically  recorded  at  intervals  of  ten  days  or  two  weeks,  if  |>ossible, 
during  the  entire  pregnancy.  If  the  specific  gravity  be  taken,  and  its  last 
two  %ure6  multiplied  by  2.33,  the  result  will  give  an  approximation  of  the 
nt  of  solid  matter,  which  is  a  useful  clinical  index.  Tbe  percentage 
of  arm  should  also  be  determined  aud  similarly  recorded.  If  setliment  be 
pfesent,  it  should  be  thoroughly  examined  for  casts  or  epitheliiil  dSbris.  If 
theee  precautions  be  taken  and  the  urine  be  examined  every  two  weeks 
dniiug  gestation,  the  number  of  cases  of  eclampsia  developing  will  be 
Wjrgtiiitly  diminished.  A  superficial  examination,  however,  made  largely 
to  adoertaiu  the  preeenoe  of  serum  albumin,  is  practically  worthless. 

To  promote  the  proper  action  of  the  kidneys,  suitable  diet,  the  free  use 
of  water,  warm  baths  at  night,  aud  the  occasional  use  of  calomel  in  small 
bill  freiittent  doses  are  most  successftd.  An  absohite  railk  diet  for  a  few 
ys  will  ot\en  relieve  the  patient  very  greatly.  But  few,  however,  are 
Willing  to  continue  this,  and  hence  fruit  and  bread  should  be  added  to  the 
milk.  If  the  si»ecific  gravity  of  the  urine  remains  low,  and  the  {percentage 
of  un»  be  leas  than  one  and  five- tenths,  the  patient  requires  strict  super- 
vi^on.  A  siwlden  and  rapid  fall  in  the  exei^^tiou  of  solids  calls  for  active 
aud  rigid  sujx^rvision  of  the  diet. 

Ooostipatioii  will  be  largely  obviated  if  the  patient  consent  to  follow 
a  diet  as  hfts  been  descrilx^d.  For  habitual  use,  cascara  and  small 
doifi«i>f  mineml  waters  are  the  best  laxatives.  Fruit,  however,  is  so  far 
|ierior  that  it  should  be  employed,  if  possible,  in  place  of  drugs.  The 
patient^d  clothing  should  bt*  carefully  regidated,  corsete  being  laid  aside, 
pro|H^r  waists  substituted,  aud  all  pressure  removed  from  the  abdomen, 
Eviilcui^  of  failing  action  of  the  liver  must  be  carefully  sought,  and  is 
cause  for  the  proptT  use  of  suitable  treatment  The  skin  should  be  kept 
atTtive  by  daily  Imths,  and  if  elimination  is  lacking  and  the  pntient*3  nervous 
system  is  irritated  and  excited  by  retained  toxines,  the  warm  bath  at  night 
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fts  a  most   useful  sedative.     Au  abundauce  of   fresh  air  will  permit 

luugs  to  do  their  share  iu  tJie  removal  of  excrement itioits  matter. 

AttentioD  must  be  forcibly  drawn  to  the  fact  that  the  early  symptdbis 
of  toxiemia  occur  in  the  nervous  system,  and  that  many  of  the  minor  ail- 
mentd  of  pregnancy  are  not  the  inevitable  consequence  of  tbis  condition, 
but  are  symptoms  of  mild  toxsemia.  Such  are  neuralgias,  headache,  per- 
versioi]  of  temper,  sleeplessness,  apprehensiou,  and  melancholy.  The  mis- 
take is  often  nimle  of  prescribing  bromides  and  chloral  for  these  conditions, 
when  a  tliorough  study  of  the  patient  would  reveal  the  fact  that  what  she 
needs  is  increased  excretion  to  restore  her  to  health. 

Exercise  during  pregnancy  has  an  important  function  in  iner^sing 
elimination,  improving  appetite  and  digestion,  and  fostering  the  patient's 
ififiimilative  power.  The  best  exercise  is  walking  upon  a  level  or  driving 
upon  smooth  roods*  AH  violent  fiirms  of  exercise,  straining,  lifting, 
dlmbitig  of  staii*^,  use  of  the  sewing-machine,  and  all  violent  motions, 
should  be  omitted  during  this  perital.  Exemse  should  preferably  be  in 
the  oj»en  air,  and  extremes  of  heat  and  cold  should  be  carefully  avoided. 

Ef[ually  imj>ortant  for  the  pregnant  woman  is  abundant  rest.  Not 
only  should  the  usual  night/s  rest  be  taken,  but  during  the  day  the  patient 
sbould  seek  the  opportunity  to  lie  down  for  a  short  time.  In  cases  of 
passive  distention  of  the  veins  in  the  lower  extremities  this  will  assist 
gteatly  in  preventing  the  development  of  a  varic^ise  condition.  Strict 
watch  should  be  kept  over  the  patient  that  no  trivial  matter  be  allowed  to 
interfere  with  her  rt^st. 

The  nervous  system  of  the  pregnant  patient  has  long  been  considered 
onduly  susceptible  to  external  irritation.  Alternations  of  joy  and  de* 
spondency  are  not  infrequent  in  this  condition,  while  in  those  who  have  a 
tendency  to  nervous  disortlers  this  liability  is  greatly  increased*  There 
can  be  no  question  of  the  positive  duty  of  those  who  have  the  care  of 
pr^naot  patients  to  spare  them  as  much  as  possible  all  forms  of  de- 
pressing influence.  Agitation  of  every  sort,  especially  sudden  shock  and 
fright^  is  to  be  carefully  avoided.  The  influence  of  the  latter  upon  the 
uoboro  child  has  long  been  a  subject  of  much  discussion.  There  is  suffi- 
deni  evidence  to  ciiuse  us  to  Ix-licve  that  at  certain  periods  of  development 
the  foettis  c^an  be  profoundly  influenoetl  by  a  great  shock  to  the  mother's 
oervoDS  system.  Children  may  be  born  so  deformed  that  the  deformity 
shall  distinctly  n-prmluce  the  object  of  the  mother's  fright.  While  this  is 
dienaed  by  some  who  reason  from  biological  data,  still  the  practitioner  of 
medicine  will  find  abundant  examples  iu  the  literature  of  the  subject,  and 
may  witneas  such  himself,  in  which  at  least  a  marked  coincidence  ia 
pitsent. 

Those  women  who  have  a  tendency  to  nervous  disorders  should  be 
mtcfaed  over  with  especial   care  when  in  the  pregnant  state.     Thus,  a 

fific  patient,  an  epileptic,  or  one  who  has  sufferer!  from  intractable 
ilgia  will  usually  find  her  diseas*^  aggravated  by  pregnancy.     Those 
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who  have  frequent  obstinate  headaches  will  often  suffer  more  severely  wl 
in  the  pregnant  condition.  In  those  who  are  predisposed  to  melanch< 
and  mental  disease,  pregnancy  may  bring  about  the  very  trying  oondit 
of  pueri)eral  mania. 

It  is  of  great  importance  to  the  comfort  of  the  mother  and  the  w< 
being  of  her  child  that  measures  be  taken  to  secure  the  freest  possi 
growth  of  the  foetus  and  its  mechanical  accommodation.  This  requires 
removal  of  all  constriction  from  the  patient's  abdomen,  and  the  arran 
ment  of  her  clothing  in  such  a  way  that  pressure  shall  be  entirely  abe 
and  that  exercise  may  be  unconstrained.  If  the  clothing  has  not  been 
arranged  that  its  weight  is  supported  from  the  shoulders,  it  should  be 
adjusted  at  once.  If  the  patient's  abdomen  is  not  pressed  upon  by  I 
clothing,  no  obstacle  to  the  growth  of  the  foetus  will  be  present  from  tl 
source. 


MORTALITY  OF  EARLY  LIFE. 


By  a.  brothers,  B.S,,  M.R 


AcooRDiNO  to  Tanner,  a  century  ago  '*  the  London  workhouses  preseuteil 
tbe  almost  incredible  ix^snlt  of  tweuty-thret*  ileaths  in  every  twenty-fuur 
inikiita  under  one  year  of  age  ;  tl*is  frightful  ileviistjitiuii  being  allowetl  to 
goon  for  a  long  tiiue  almost  unnoticed,  as  it  was  deemed  beyond  the  reach 
of  remedy."  A  half-eentiiry  ago  Meissner  wrote  that  "almost  in  all  pails 
af  civilized  Europe  it  has  been  proved  by  statistiitd  data  that  more  than 
one-third,  and  in  some  ooimtries  nearly  one-half,  of  all  births  are  lost 
during  the  first  year  of  life/'  Coming  down  to  a  quarter  of  a  century  ago, 
we  find  that  in  England  and  in  the  United  States  about  one- fourth  of  all 
deatlis  was  made  up  of  children  under  one  year.  In  1865  J*  L.  Smith 
stat^fd  that  in  New  York  City  from  oue-thinl  to  one-fourth  of  all  the  in- 
&nts  lx>rn  died  under  the  age  of  five  years,  and  about  1870  Tanner,  in 
England,  conclude<l  that  one- lb  u  ill  i  of  the  newly -born  died  before  the  end 
of  the  fifth  year. 

At  the  present  time,  in  New  York  City,  mure  than  ten  jier  cent,  of 
newly-bom  children  die  before  the  age  of  one  month.  This  death-rate  eorre- 
sponds  witli  that  of  most  large  Enroi^eau  cities,  (Eross,)  Nearly  one-fourth 
(twenty-three  and  eight-tenths  j>er  cent.)  of  all  deaths  is  still  made  up  of 
children  under  one  year  j*  and  if  we  include  still-births  at  term,  the  propor- 
tion is  increased  t<>  twenty-seven  per  cent.  Extending  the  period  of  life  to 
five  years,  we  find  that  forty-one  and  nine-tenths  per  ec^nt,  yf  all  deaths 
occur  under  this  age.  These  figures  prove  mnelusively  how  little  advance 
we  have  made  in  the  last  quarter  of  a  century  in  eontrolling  the  fearful 
d«ith-nite  of  our  eliildren  during  the  first  years  of  life. 

More  than  fifty  thousand  children  are  Ixtrn  annually  in  New  Yi>rk 
City.  More  than  six  j>er  cent,  of  the  births  at  term  are  reported  as  **still- 
birthg/*  These  figures,  however,  do  not  l>egin  to  express  the  loss  of  ftetal 
life  in  the  earlier  months  uf  pregnanev,  when  tlie  vast  majority  of  eases  are 
oot  rejjorted.  At  term,  my  furmer  studies  show  that  moi^  than  tlfU'  per 
oetit»  of  all  still-births  can   l^e  tracHl  to  two  causes:  1,  protracted  labor 


*  I  am  indol>tod  to  Dre.  M.  Ci«in  ntid  li.  8.  Tracy  for  valuable  assbtanc©  tti  the  prepa* 
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resulling  in  asphyxia  of  the  child  ;  2,  compression  of  the  umbilica!  coix: 
This  article  dues  not  include  infantile  raoitality  occurring  during  labor,  bi: 
it  would  be  well  to  bear  in  mind  that  progress  iu  the  art  of  obstetrits  ma} 
in  the  future,  serve  to  diminish  the  death -rate  in  the  newly-lxjrn.  Of  on 
hundred  children  born  alive  but  dying  before  the  age  of  five  days,  mor 
than  one-half  siicx?urab  to  congenital  feebleness  or  prematurity.  Of  on 
hundred  and  fifty  deaths  under  one  month^  forty-two  per  cent  were  tracer 
to  the  same  causes/ 

ASPHYXIA   NEONATORUM.  ^ 

Normally  the  child  in  utero  is  in  a  condition  of  apuoea,  in  which  there  i 
an  interchange  of  oxygen  and  carlwnic  acid  gas.  If,  previous  to  birth,  ai 
intiL?rruption  of  this  priieess  takes  place,  as  from  compression  of  the  cord 
separation  of  the  placenta,  etc.,  an  attempt  at  inspiration  ensues,  with  th< 
aspiration  of  mucus,  blood,  and  other  foreign  substances  intt>  the  air^pas 
sages*  As  no  air  enters  the  child*s  lungs,  a  condition  of  **  intra-uterint 
asphyxia^'  restilts.  If,  ou  the  other  htmd,  the  ciiild  is  born  normally,  but 
is  unable  to  initiate  the  act  of  inspiration,  we  are  then  dealing  with 
'*  postnatal  asphyxia."  This  may  occtir  in  cases  of  feebleness  from  pre- 
maturity or  certain  congenital  patliological  conditions. 

Intra-uterine  asphyxia  is  divided  into  two  grades.  In  the  first  grade 
the  reflexes  are  still  present,  and  the  finger  introduced  into  the  child's 
mouth  with  the  object  of  removing  mucus  or  foi'eigu  matters  will  excite 
eflTorts  at  swallowing  or  choking.  In  the  treatment  of  this  condition,  after 
cutting  the  o^nl  a  little  blood  is  allowed  to  esca|n?,  and  then  it  is  tied. 
The  child  is  |>laced  iu  a  warm  bath  at  a  temperature  of  about  100^  F.,  and 
then  rubbed  dry  with  warmed  napkins.  If  this  does  not  suffice,  cold  water 
18  dashed  over  the  baby,  and  it  is  again  thrust  into  tlie  warm  bath.  To 
these  prooetlures  systematically  ajiplied — ren)oval  of  mucus,  bath,  friction 
^-niay  be  addttl  rhythmical  traction  of  tlie  tongue,  flagellation,  or  other 
methods  of  exteriml  irritation.  These  measures  will  usually  revive  the 
infant  in  a  few  moments,  unless  it  passes  into  the  second  grade  of  asphyxia. 

The  second  grade  is  characterized  by  the  absence  of  the  reflexes.  In 
such  eases  tlie  finger  in  the  child's  throat  fails  to  provoke  a  reaction.  At- 
tempt<^  therefoit*,  to  iuduce  respiration  by  external  irritants  alone  are 
useless.  We  must  iutnxluee  oxygen  into  the  system,  so  as  to  excite  the 
meilulla.  Laboixle  s  method  of  rhythmical  traction  of  the  tongue  is  again 
indicatetl.  Or,  seizing  it  by  the  fc^t,  the  child  may  be  su5])ended  a  minute 
with  the  hcatl  dowuwaifl.  The  best  results,  however,  atter  clearing  the 
air-jnis^ages  of  mucus  are  obtained  from  the  %'arious  methods  of  artificial 
respiration.  Personally  I  have  always  favored  the  method  of  Silvester,  by 
which  the  arms  are  drawn  upward  and  everteil,  to  simulate  inspiration, 
then  turneil  downward,  at  the  same  time  compressing  the  thoracic  wall,  in 
imitation   of  the  aet  of  expiration.     Ou   the   Continent  the   method  of 
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Sehultze  is  very  much  in  vogue.  Id  tins  the  cbiltl  is  swung  in  the  air  so 
u  to  double  its  body  on  itself,  siiiiulatiug  expiration,  and  again  swung 
back,  9o  as  to  hang  perpendicularly  downward  on  the  operator's  fingers,  to 
imitate  inspinition.  Ocmsionally  c^atheterization  of  the  trachea  or  fara- 
dization of  the  phrenic  nerve  may  be  substituted.  Whatever  raethml  is 
u^,  it  must  be  alternated  with  the  warm  bath  and  friction. 

In  postnatal  ajsphyxia  we  are  dealing  witli  premature  or  delicate  ehil- 
dreo  who  have  not  the  power  to  institute  resptmtioii,  Violent  methods  of 
resudcitation,  like  that  of  Schultze,  must  be  avoided.  In  the  resuivL-itation 
of  premature  children,  after  warmly  wrapping  them  up  in  a  blanket,  resort 
BMiv  be  had  to  catheterization  of  tlie  trachea.  This  niav  l*e  folluwal  bv  the 
varm  bath  and  friction*  If  these  measures  fail,  a  cautious  trial  of  the 
Silvester  method  may  be  made.  It  muat  be  borne  in  mind  that  some  of 
tbisse  caaes  have  congenital  causes  of  obstruction— such  as  malformation  of 
Ae  argons  of  circulation  and  respiration— which  cannot  be  overcome. 

■  PREMATURITY. 

Under  the  heading  "  Prematurity/*  which  usually  includes  most  cases 
of  "  c?cmgenital  debility,"  are  placed  fifty*six  ami  eight- tenths  per  cent,  of 
all  deaths  oct*urring  under  four  weeks,  and,  accon.ling  to  the  recent  re- 
searches of  Eross,  ten  per  cent,  of  all  deaths  at  all  ages.  The  claim  has 
been  made  (Gilbert)  that  thirty-five  jier  cent,  of  children  bom  at  the  seventh 
month  and  eighty-five  per  cent,  at  the  eighth  month  can,  with  proper  care, 
be  saved.  With  Rot(*h,  I  believe  these  figui'cs  to  be  very  much  exaggerated 
in  the  present  state  of  our  art.  Still,  much  ran  be  done.  Previous  to  labor 
the  mother  suffering  from  syphilis,  tuberculosis,  malaria,  or  the  contagious 
disease  ought  to  be  under  ap{»ropriate  medical  supervision  with  a  view 
towards  protecting  the  interests  of  the  child  in  tdcro.  During  labor  the 
various  cjonditions  arising  from  dystocia  (maternal  or  fcetal)  must  be  prop- 
■dr  met  with  an  eye  to  the  welfai-e  of  the  child.  Asphyxia  deserves  spwial 
lice,  as  it  may  at  times  Ije  coufouudwl  with  eunditions  suggestive  of  eon- 
gmttal  debility. 

Our  practical  knowledge  of  tlie  subjetl  of  prematurity  is  very  limited 
and  highly  unsatisfactory.  Three*  things  must  be  borne  in  mind  in  the 
mum^ment  of  these  weaklings.  The  btxly  temiM*mtui'e  must  l>e  equal  to 
that  in  the  uterine  cavity.  Therefore  the  pi-ematiu-ely  born  child  must  be 
kept  in  surroundings  having  a  temperature  of  al)out  IW^  F.  Sec<:mdly, 
these  children  must  l>c  pruix^rly  fed.  Thirdly,  they  must  be  spared  all 
|XM6ib]e  injur}'  during  handling. 

A  great  deal  of  ingenuity  has  l>een  exi>endtMl  in  the  ac^complishment  of 
the  first  object.  In  private  practice — particularly  among  the  p<xjrer  classes 
— we  resort  chiefly  to  c<:»tton  jmckings  kept  warm  by  hot  bottles  and  super- 
heated rooms.  In  institutions  the  same  <jbjix't  is  more  scientifically  iiccom- 
plisbed  by  the  use  of  incubators  like  those  of  Taruier,  Winckcl,  Rfiteh, 
Mant^  atid  others.    Unfortunately,  even  with  tlieir  aid,  most  ol'  the  children 
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are  lost  becaus^e  many  of  them  arc  tainted  with  coogenitnl  disease, 
cause  of  tlie  iiniXKSsibility  of  securing  a  futxl  vvbieli  Hhall  Ije  free  from  t 
risk  of  irritating  the  del  irate  gastro- intestinal  tract. 

The  feeding  of  such  babies,  therefore,  ih  n  most  important  factor  in  t 
problem  of  their  preservation,  TJiese  infants  must  re<jcive  their  nourig 
ment  in  small  quantities,  given  to  them  with  the  aid  of  special  *^  feeder 
The  most  appropriate  food  is  iiiilk  mr>dificd  afx^onliuir  to  the  rult^s  h 
down  by  Rotch.  Wlien  this  is  not  practicable,  cow's  milk  boiled  must 
diluted  with  barley-  or  oatmeal-water  in  proper  proportion  (about  one 
tliree)* 

If  the  child  increases  in  weight,  it  is  well  next  to  put  it  to  the  breast 
a  uui'sing  woman.     It  is  to  be  remeniljereil,  in   tiiis  coune<tion,  that  t 
weight  of  premature  infants  of  the  same  age  varies  at  birth.     All  childr 
ought  to  be  weighed  at  regular  intervals,  so  as  to  note  the  normal   pi 
gressive  increase  in  weight. 

The  Imndling  of  these  babies  ought  to  be  intrusted  only  to  a  m< 
paiustakiug  and  conscientious  nurse.  The  tissues  being  necessarily  fmgi 
it  is  quite  imix^rtant  that  the  child  suffers  uo  unnecessary  injury.  When 
aorae  authorities  (Runge)  advise  several  Ixiths  daily,  others  (Rot^h)  adv 
little  batliing.  If,  besides  these  measures,  the  Imby  is  kept  in  a  darkea 
room  freQ  from  noise,  we  are  doing  all  that  our  present  knowlcilge  justif: 
towanls  the  welfai-e  of  these  human  mites. 


PYREXIA   OF   THE    NEWLT-BORN. 

Whereas  fever  in  the  iiewdy-born  may  l^e  due  to  inflammatory  eonc 
tions,  such  as  bronchitis,  pneumonia,  meningitis,  etc*,  we  meet  with  o 

form  in  paiticulnr  which  seems  to  W  little  known  of  in  the  profession  ai 
which  has  been  I'alletl  **  inanition  fever/'     In  this  form  of  pyrexia — 
jxtinted  out  by  McLane  and  Hi)lt — the  baby  develops  fever  simply  fro 
insufficient  supply  of  nourishment,     I  have  observed    a  case  reci^ntly 
which  a  uewly-l>orn  infant   prescnteil  a  tem]>erature  elevation  ranging  b 
tween   101°  and  104°  F.,  and   which  spontaneously  subsided  on   the  ft 
establislinicnt  of  milk  in  the  mother's  breasLs.     In  such  cases  it  is  well 
examine  the  brt^sts,  and   in  the  absemic  of  a  sufficient  supply  of  milk 
add  the  bottle  or  proeui-c  an  efficient  wet-nurse. 

The  most  frequent  clause,  however,  of  pyrexia  of  the  newly- born  is  di 
to  sepsis, — usually  emanating  from  the  navel- wound.  Er5ss  found  fort; 
thrt*e  per  cent,  of  all  newly-liorn  to  In?  suffcriug  from  an  elevation  of  tefl 
jierature.  Rosing,  however,  iti  one  h  mid  red  observations,  found  on] 
twenty-one  per  cent,  of  the  children  to  have  fever.  Doktor,  again,  foun 
as  many  as  forty-five  |>er  cent,  of  the  cases  with  fever.  In  tifty  per  cea 
of  the  cases  Emss  has  traced  the  fever  directly  to  the  navel- wound.  Rosio| 
fmm  liis  series  of  ot>servations,  reduc*es  this  figure  to  twcnty-five  per  cen 
By  devoting  hims<'lf  persotially  to  the  sujicrvision  of  the  daily  di^e^ising  o 
the  navel-wonnd,  Doktor  reduced   the  propoition  of  cases  to  eleven  an 
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rper  cenu  Keflmanii  cuufirnis  these  facte,  and  believes  that  the 
cniiaBOii  of  the  daily  bath  still  further  teodfj  to  rechice  the  proportion  of 
tfctniiuu.  Id  this  connection  it  has  Ijeen  pointed  out  that,  among  tlie  juior, 
tiiebfttb-tub  i&  also  used  as  a  wash-tub  for  the  cleansuig  of  soiled  nap* 
kiBiand  clothes:  so  that  we  onght  to  keep  an  eye  on  this  as  a  jT^issible 
MNiroe  of  infet*tion  during  the  baby's  daily  bath. 

We  can  only  allude,  in  imftsiug,  to  cerebral  hemorrhages,  trainiiatisms, 
nMfenmy  Irismus,  erysi[X'las^  and  a  few  lesr-  iVetpient  (*iinditioos,  as  faetoi's  of 
viiyiiig  degrees  of  importance  contributing  to  tlie  death-lists  at  the  earliest 

*    of  life. 


■ilMlltl^ 


DIGESTIVE    DISTURBANCES. 

'oiiDg  my  disfionsary  pmctic*  I  foun<l  that  out  of  one  thousand  c^jn- 
f  lMiiti%*e  children  brought  for  treatment,  two  hundretl  and  eighty-seven,  or 
neirly  one-third,  were  suffering  from  digestive  disturbances.  During  the 
war  1S95,  two  thousand  eight  hondrcHl  and  thirty-uine  children  under  five 
feats  died  in  New  York  Cit>^  of  diarrhfeal  diseases.  As  the  tiital  nural>er 
ttf  ileftths  was  eighteen  thousand  two  hundretl  and  twenty-one,  we  have  the 
imaxing  prop*3rtion  of  fifteen  and  five-tenths  per  eent,  attributed  to  this  one 
jrrottp  af  cases  alone.  Before  the  age  of  two  years— when  the  vast  ma- 
jority of  children  are  affected — more  than  threes jnarters  of  the  deatlis 
(«ereotT-six  and  two-tenths  per  cent.)  occur  before  the  end  of  the  first  year, 
group  of  diarrhreal  diseases  include  cholera  infantum,  enteritis,  gas- 
dtarrhcea,  gastro-enteritis,  and  dysentery* 
stated,  the  largest  number  of  deaths  occurs  before  the  termination  of 
yesT  of  life.  It  will  l»e  ennceded  that  at  this  age  mt>r5t  ex|>eri- 
lis  in  feeding  are  made  with  children  entirely,  or  in  part,  deprived  of 
tbe  breast.  Seldom  do  children  kept  exclusively  at  the  breast  acquire 
e  disturbances  of  a  serious  nature.  It  is  w^ell  known  that  the 
"  experienced  by  most  infants  during  the  first  three  months  of  exist- 
not  of  much  moment  in  breast-fed  chiltlren.  It  is  the  effort  to 
ioliititate  for  maternal  milk  S4>me  artificial  food,  by  ignorant  mothers  or 
aioiisft,  which  may  be  followed  by  serious  dist:»rdt^rs  of  the  infant's  deliaite 
gafitrcKiDte^inal  tract 

In  my  o\vn  experience  among  the  poorest  classes,  children  exclusively 

ifiglit  up  on  the  l>ottle  from  birth  are  usually  liopeless  wises.     And  even 

in  more  intelligent  and   wealthier  surroundings  the  gi-eatest  diffictdty   is 

fometimes  met  with  in  tiding  over  the  fii-st  two  years  of  life.     Normally  a 

baby  iibould  gain  regularly  in  weight  a  half-iKunid  each  week.     At  the  cud 

f  five  months  it  ought  to  nhow  double  the  birtli-weight.     But  how  ofteu 

b  we  m«^  tliese  puny  artificiully  fed  babies  several  months  old,  and  no 

T^rr  than  when  first  liorn  !     Witli  the  first  hot  spell  gastro-enteritis  sets 

and  their  little  lives  are  swept  out  of  existence. 

During  the  firnt  year  of  life  these  gas tro- intestinal  disturbances  are 

altribalcd  by  the  laity  to  "  teething  ;*'  during  the  second  year,  to  the  "  second 
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summer'*  As  just  alluded  to,  the  first  set  of  cases  originates  id  efforts 
siiljstitiite  in  whole  or  in  part  for  mother's  inilk.  The  second  set  con 
sponds  to  the  usual  age  at  which  weaning  takes?  place  and  during  w^hich  t 
child  is  permanently  deprived  of  the  breast.  Among  the  poor  and  ignorii 
errors  in  feeding  are  prevalent  at  both  periods.  Frum  five  montlLS  ouwai 
babies  are  given  "just  a  taste*'  of  raw  froit,  beer,  fii^h,  nuts,  candies,  mef 
etc. J  with  the  presumed  object  of  making  them  strong.  The  result ii 
gastro-enteric  dis;tiirbanee  is  tlien  usually  niii^interpreted  and  attributed 
dentition,  or  to  a  cold,  or  to  the  second  sonnner.  m 


INFLAMMATORY  DISORDERS  OP  THE  ORGANS  OF  RESPIRATION, 
Wc  sliall  be  able  only  to  consider  the  two  most  frequent  disordera  c 
the  respiratory  organs  in  childhood, — namely,  bronchitis  and  pneuraonij 
The  latter  condition  may  be  met  with  in  two  forais, — broncho-pneumoni 
and  lobar  j>neumonia.  According  to  Jacobi,  the  former  is  eneountere 
twnoe  as  frequently  as  the  latter.  Lobar  pneumonia  is  now  recognized  a 
an  acute  infectious  diseojsef  due  to  a  distinct  micro-organism.  There  ca 
be  no  question  tliat  in  tlie  near  future  a  similar  bacteriological  etiology  fo 
bmncho-pnenmonia  will  likewise  lie  established,  jmilieularly  in  diseases  lik 
measles,  whoupingK-ongh,  and  influenza.  Still,  the  prevalence  of  th^ 
disorders,  chieHy  during  the  colder  months  of  tlie  year,  must  be  borne  ii 
mind  in  the  cMiusideration  of  their  causation. 

In  looking  over  the  I'ecords  of  sevcml  hundred  consecutive  cases  ol 
children  under  two  years  brought  to  the  dispensary  for  treatment,  I  fine 
that  thirty 'four  per  cent  W'Cre  due  to  these*  respiratory  affections.  PoeU' 
monia  is,  of  course,  the  most  serious  of  these  conditions.  Aceoixling  tc 
Meigs  and  Pepper,  under  the  best  care  the  mortality  of  pneumonia  in  chil 
dren  less  than  five  years  old  is  over  six  j>er  cent.  In  institutions  ano 
among  the  poor  I  l>elieve  the  mortality  to  be  much  greater.  During  the 
first  year  of  life  the  death-rate  from  these  affections  is  nearly  double  that 
of  the  second  year. 

**  Taking  cold''  is  a  j>otent  factor  in  the  prcxiuctton  of  these  pulmonary 
disorders.  In  the  near  future  this  will  probably  l^e  regarded  as  a  means  of 
expression  for  the  lowering  of  the  vital  forces  by  w^hieh  pathogenic  organ- 
isms are  enabled  to  effect  an  entrance  into  the  system.  At  all  events,  as  the 
warmer  mouths  are  resiMinsible  for  a  preponderance  of  gastro-intestinal  dis- 
eases, BO  the  colder  mouths  show  an  increased  prevalence  of  resi>iratorjr 
disonlers. 

By  a  little  intelligent  supervision  many  of  these  inflammatory  affections 
of  the  air-tracts  and  pulmonary  tissues  can  be  avoided.  Infants  and  young 
children  must  be  warmly  elad  during  the  colder  months.  From  an  early 
period  of  life  children  can  be  kept  out  of  doors  during  certain  portions  of 
the  winter.  In  dryi  clear  weather,  w^ithout  blowing  winds,  even  young 
infants  may  l>e  sent  out  daily  for  a  short  time,  provided  they  are  warmly 
wrappetl  in  clothes.     With  increasing  age  the  period  out  of  dooi's  can  be 
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Night  air,  damp  weatlier,  and  strong  winds  are,  in  particular, 
Id  lie  avoided,  ln-dooi*e,  young  iufants  must  not  be  permitted  to  cmwl 
miilDd  on  unearj>et€tl  fltx>rR,  and  undercurrents  of  air  must  be  excludecl 
fioB  the  nursery.  Older  children — ns  is  frequently  the  ca.se  among"  tene- 
Biait*boQ8e  children — ^must  not  be  allowed  to  run  about  barefooted  in  the 
^/)ki  KBaoii,  Jaeobi  advises  tlmt  every  cliild,  while  well,  should  be  armed 
the  results  of  exjKisure  by  regular  invigorating  ablutions  and  fric- 
with  cold  water.  In  wealthier  surroundings  most  of  these  precautions 
mn  be  cmrried  out  It  is  among  the  ignorant  and  {)oor  that  preventive 
tieisares  are  most  difficult  to  inculcate* 

Umially  the  largest  Dumber  of  recoveries  will  follow  good  nursing  and 
imelligefit  efforts  directed  towards  maintaiiiiug  the  vital  energies. 


k 


DISEASES   OF   THE  NERVOUS  SYSTEM. 

We  propose  briefly  to  refer  to  cases  of  convulsions^  meningitLs  (simple 

tubeix?ular),  and  cerebro-spinal  meningitis.  Under  two  years  of  age 
egbt  hundred  and  thirty-two  deaths  out  of  a  total  of  tiiirteen  thousand 
(igbt  hundred  and  t]iirty*seven — or  six  per  cent, — were  attributed  to  these 
eomplaints.  TIjey  were  about  equally  distribntcd  between  the  first  and 
tBOOod  ycftPB  of  life.  In  certain  years,  oAving  to  epidemic  influences,  the 
amrtalitj  is  very  much  increased.  During  the  past  three  or  four  yeai-a  the 
di«tb-rate  from  these  diseases  has  been  al>out  the  same. 

A  hirge  number  of  cases  with  convulsions  can  be  tmced  to  reflex  dis- 
torlMUioed  originating  in  tlie  gastro-intestinal  tract.  Only  a  small  pro- 
portiiiti — contrary  to  the  views  of  the  public  at  large — is  attributable  to 
Traumatism  is  an  important  etiological  fiictor  in  many  of  the 
of  meningitis.  Epidemic  influences  accoimt  for  the  prevalence  of 
of  cerebro-spinal  meningitis  during  certain  years.      In  tubercular 

ingitis  we  have,  of  course,  a  distinct  pathogenic  element. 

The  tubercular  form  of  meningitis  is  practically  ho|w*lcss.  Still,  I  have 
knowQ  the  diagnosis  to  be  made  in  a  few  cases  by  eminent  physicians  and 
the  children  are  alive  to-day,  Hen*^  every  case  must  be  treated,  and 
vigorously,  in  tlje  hope  of  an  error  in  diagnosis. 

The  treatnient  of  every  case  of  convulsions  is  imiK:»rtant.  *^  Every  con- 
vulsion has  its  danger  from  interfering  with  the  cerebral  eirculationj  and 
aiii^t  be  terminaU»d  as  quickly  as  possible."     (Jaeobi.) 

CONTAGIOUS   DISEASES. 

In  looking  over  the  records  of  iirivate  cases  during  a  series  of  years  I 
find  that  nearly  one-half  of  all  deatlis  under  two  years  were  due  to  the 
Arm  ccntmgionB  diseases  measles,  scarlet  fever,  and  diphtheria.  During 
iheywir  1895  more  than  twenty  thousand  cases  of  this  group  of  contagious 
were  reported  in  New  York  City,     When  it  is  rememhered  that  a 

number  of  cases  are  never  seen  by  me<lieal  men  at  all,  and  that  many 
oIIms  iit0  ocver  reported,  it  will  be  readily  seen  why  double  this  numl)er 
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would  more  nearly  express  the  truth.  Although  we  know  that  the  mild 
cases  are  as  contagious  as  those  of  a  more  severe  character,  yet  how  fre^ 
queutly  are  such  eliildren  in  the  street,  at  school,  or  in  public  vehicles  l>efore 
tlie  pcriyil  of  eoutagion  has  iJapse^l  !  How  stUdoni  does  a  disease  like 
measles  or  whooping-cough,  onoe  deveh>petl  in  a  tenement-house,  tail  toi 
involve  every  floor,  or  even  every  family  on  a  floor ! 

3Im^ks, — This  disease  is  very  variable  in  Itsi  occnrrenc-e,  es[>ecially  when 
raudifie^l  by  epidemic  influences*  Thus,  the  mortality  of  measles  in  Munich, 
accoitliug  to  Moller,  during  the  fii'st  and  more  especially  during  the  sd-oml 
half  of  the  dctvnuium  from  1880  to  1890,  while  aJmust  trelile  the  avenige 
for  the  precluding  deceimium,  dct'liutnl  cousidtTably  in  the  succeeding  years. 
The  statistics  of  the  Riverside  Hospital  for  1889  show  a  mortality  for 
measles  of  seven  and  nine- tenths  per  cent.  In  certain  epidemics  the  mor- 
tality of  this  disease^  aeeordiug  to  Jacobi,  may  reach  thirty-three  per  cent. 
When  we  recall  how  lightly  the  public  at  large  regards  measlea,  it  is  sur- 
prising that  fact^  of  this  sort,  based  ou  careful  observations  on  both  con- 
tinentSj  make  so  little  impression.  The  trulh  of  the  matter  is  that  so  many 
mikl  (.uses  get  well  of  themselves.  Bnt  is  the  laity,  as  a  rule,  comjietent 
to  distinguish  between  mild  and  severe  cases?  Again,  it  must  be  remem- 
bered that  quite  a  proportion  of  cases  die  later  of  complications  and  sequelaj 
long  after  the  original  attack  of  measles  has  been  forgotten. 

Keceut  ?*tatistics  show  that  of  eleven  hundred  and  fitly  children  who, 
under  two  years  of  age,  died  of  measles,  scarlet  fever,  or  diphtheria,  three 
hundred  and  five,  or  more  than  one-quarter,  were  credited  to  measles. 
These  deaths  from  measles  were  nearly  e<|ually  distributed  between  the  first 
and  second  yejirs  of  life.  Until  the  laity  can  be  taught  that  measles  may 
at  times  be  nearly  as  fatal  as  scarlet  fever  or  diphtheria,  wc  cannot  hope  to 
diminish  infantile  mortality  from  this  disease. 

Scarlet  Feva\ — Altbougli  the  death-rate  from  measles  is  very  variable, 
and  may  tor  a  short  time  exceed  that  iroin  sctirlatina,  in  a  long  series  of 
years  the  latter  is  far  the  more  fatal  (Meigs  and  Pepper.)  During  the  sec- 
ond year  of  life  scarlet  fever  kills  nearly  four  times  as  many  children  as 
during  the  first  year.  The  disease  is  likewise  subject  to  epidemic  influences. 
In  New  York  City,  in  1889,  there  were  twelve  hundred  and  forty-two 
deaths;  in  1895  there  were  four  hundred  and  si xt^^-eight  deaths.  During 
the  year  1889,  at  the  Willard  Parker  and  Riverside  Hospitals,  the  mor- 
tality reached  twelve  and  three-tenths  [ler  cent.  Thereibre^  as  in  measles, 
tlie  death-rate  is  larger  in  certain  years.  The  disease  ia  less  contagious 
tlian  measles,  but  more  serious,  as  a  rule.  Tlic  prognosis  involves  the 
future  as  well  as  the  present.  Bruneho- pneumonia  is  frequently  a  fatal 
complication  of  measles ;  nephritis  may  prove  fatal  long  after  an  attack  of 
scarlatina. 

Diphtheria  is  one  of  the  most  terrible  scourges  of  early  life.  During 
the  year  1895  more  tlian  ten  thousand  cases  were  reported  in  New  York 
City.     As  large  numbers  of  the  mild  cases  are  overlooked  or  diagnosticated 
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•s "^ fetUcular  tonsillitis/'  "catarrhal  croup/*  or  '^simple  laiyngitis/-  or  are 
wflfully  mippreesedj  we  can  readily  understand  how  the  disease  must  have 
beeti  mtich  more  prevalent*  In  comparing  the  mortality  of  diphtheria  with 
tkat  of  scarlet  fever  I  find  that  fonr  tira^  as  raany  deaths  are  caused  by  tlie 
ftnner  dise^^^.  Under  five  years  of  age  the  niortality  of  diphtheria  at 
oertaiti  public  institutions  in  New  York  City  at  times  reaches  from  forty  to 
ftfty  per  cvnt.  We  must  bear  in  mind,  however,  iu  considering  the  statis- 
ts of  in&titutions,  that  tlie^  percentages  exceed  the  average  because  only 
Am  most  eevere  cases  are  sent  tliither.  Mild  cases  are  usually  treated  at 
home^  even  among  the  very  poon 

In  1895,  in  New  York  City,  nearly  two  thousand  deaths  were  ascribed 
lodipfatheriu  or  croup.  We  include  the  latter  t^judition  because  fatal  croup 
in  rhildhix>d,  in  the  vast  majority  of  cases^  is  synonymous  with  diphtheria 
0f  the  Urnyx,  The  milder  conditions,  known  as  "catarrhal  croups*  or 
*•  fiilse  croups*  or  "  catarrhal  laryugiti??/ '  are  seldom  repoited  to  the  Bureau 
of  Contagious  Diseases* 

The  prognosis  iu  diphtheria  depends  to  a  great  extent  ou  the  site  of 
the  exudate.  Hence  all  statistics  of  this  disease  ought  to  specify  distinctly 
the  r^oo  involved.  Pure  tonsillar  diphtheria  is  usually  a  very  mild  dis- 
emB  with  a  good  prognosis ;  about  ninety -five  jjcr  cent,  recover.  Nasal 
and  laryngeal  diphtheria  are  virulent  manifestations  of  the  same  disease, 
which  if  left  to  themselves  would  probably  not  yield  more  than  from  five 
to  t^a  per  cent,  of  recoveries.  Tlie  statistics  of  diphtheria  under  two  years 
ftbow  that  thirty  per  cent,  occur  during  the  first  aud  seventy  [ler  cent,  during 
the  seoond  year  of  life. 

nTuxtpintj- Cough, — We  cannot  close  this  subject  without  referring  to 
universal  plague  of  childhood.  According  to  Jacobi,  twenty-five  per 
of  all  e&aea  under  one  year  of  age  die.  In  New  York  City  the 
rvcords  of  the  Bureau  of  Vital  Statistics  show  that  about  five  hundred 
tJtUdrei)  under  two  years  die  annually  of  pertussis,  and  that  of  these  sixty- 
five  per  cent-  are  under  tlie  age  of  one  yean  This  ouglit  to  prove  how 
•nioag  ao  ailment  whooping-cough  may  be.  The  popular  notion — often 
Mpported  by  medical  advice — that,  being  a  protracted  disease,  it  is  not 
loianable  U*  treatment,  is  radically  wrong*  Many  children  can  certainly 
beiftved  by  judicious,  timely,  and  persistent  treatment. 


Voit. 


FEEDING  IN  INFANCY  AND  EARLY  CHILD- 
HOOD-WEANING. 

By  THOMAS   MOHGAX   ROTCH,  M.D. 


In  the  article  oa  Feeding  which  was  pul>Iished  in  the  first  volume  of 
the  **  Cyclapsedia  of  the  Disuses  of  Children/'  iu  1889,  the  geueml  princi- 
ples underlying  this  inipoitant  subject  were  thoroughly  dealt  with.  In  the 
present  article  the  endeavor  will  l>e  made  to  supplement  the  original  article 
and  to  state  only  what  may  be  considei-ed  as  new  and  progressive.  On 
referring  to  the  original  article  it  will  be  noticed  that  the  general  principles 
connected  with  the  growth  of  healthy  infants,  and  the  question  of  feeding 
direi'tly  from  the  breast^  as  well  as  from  the  bottle,  were  discussed.  There 
has  not  been  any  especial  advance  made  in  the  subject  oi"  breast-feeding 
during  the  last  eight  years.  In  regaixl  to  feeding  from  the  bottle,  no 
marked  changes  have  been  made  regarding  the  amounts  to  be  given  at  the 
diflerent  ages  and  the  interval  of  ieetling.  The  subject  of  artificial  foods 
was  thoroughly  discussed  in  the  original  article,  and  the  decision  amoug 
those  who  have  made  a  s|)ecial  study  of  infant-feed iug  is  tliat  their  use  should 
be  abandoned  as  unworthy  of  the  intelligence  and  of  the  knowletlge  of  the 
physician  of  the  present  day.  On  the  other  hand,  the  idea  of  cream  mix- 
tures, which,  we  believe,  practically  origiuatctl  with  Dr.  Frank L^od,  and 
the  formula  for  which  svsm  published  by  him  in  the  llanehester  iriiardkin, 
February  24,  1854^  has  been  a  basis  for  progress,  and  it  was  in  this  gen- 
eral direction  that  reseaiTh  and  advances  in  the  subject  of  feeding  were 
for  a  time  carried  on.  Dr.  Fninklaud's  mLfiture  contained  about  3.50 
of  fat,  G.50  of  sugar,  and  1.G6  of  proteids.  Beidcrt  later  pursuetl  the 
same  line  of  investigation,  and  Dr.  J,  F,  Meigs,  of  Philadelphia,  for  many 
years  fed  infants  on  a  mixture  of  milk,  cream,  lime-water,  water,  and 
milk-sugar.  Later,  in  1882,  Dr.  Arthur  V*  Meigs  publisbtd  a  paper  on 
the  analyses  of  milk  in  which  he  still  further  developed  the  mixture 
which  his  father  had  used  by  making  it  in  such  a  way  that  a  chemical 
analysis  showed  it  to  contain  fat  four  per  cent.,  sugar  seven  per  cent.* 
and  proteids  one  per  cent.  The  principle  which  Dr.  A.  V*  Meig8  promul- 
gated was  that  human  breast-milk  is  practically  unvarying,  and  contains 
fat  four  jier  cent.,  sugar  seven  t^>er  ct^nt,,  and  proteids  one  |)er  cent.  In 
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investigatioDSi  however,  which  have  l^een  carried  oq  during  the  last  few 
years  certain  facts  have  been  conchisively  proved  which  show  that  Meigs 
k  in  error  as  to  the  unvarying  analysis  of  human  milk.  It  is  in  its 
variety,  and  not  in  its  stability,  that  its  success  lies.  The  chief  advance 
which  has  been  made  in  the  suljjei't  of  feeding  of  infants  of  late  years 
consists  in  the  scientific  modification  of  oow^s  milk,  making  it  possible  for 
the  physician  to  think  and  write  in  jiereentages,  and  to  effect  the  coiupo* 
gition  of  these  percentages  by  means  of  milk-laboratories.  While  we  still 
a£Srm  that  human  breast- mi  Ik,  when  of  gootl  quality  and  containing  the 
percentages  adapttil  to  the  digestion  of  the  esj>e*-'ial  infant,  is  the  best  food 
for  human  beings  in  the  first  year  of  life,  yet  we  have  learned  to  recognize 
that  good  human  breast-milk  covers  a  much  wider  range  of  iiercentages 
than  was  formerly  supposed,  and  that  to  feed  an  infant  invariably  on  four 
per  cent  of  fat,  seven  per  cent,  of  sugar,  and  one  per  cent,  of  proteids  sliows 
a  lack  of  appreciation  of  what  nature  is  continually  pointing  out  to  us, — 
namely,  that  there  is  a  great  variety  of  good  human  breast-milks,  and  that 
while  a  number  of  healthy  infants  may  thrive  oil  an  equal  number  of 
breast-milke  varying  noticeably  in  their  i>ercentages,  yet  f>n  interchanging 
these  infants,  by  giving  one  the  milk  which  has  agreed  with  another,  serious 
digestive  and  nutritive  disturbances  may  arise. 

The  foDowing  table  shows  the  truth  of  this  opinion,  and  has  been  sus- 
tained by  the  most  recent  works  on  human  breast-milk  analyses,  such  as 
that  of  Adriance: 

Human  Breast-Milk  Akalt8es, 

{Mothers  healthy  and  infants  all  dif/r sting  well  and  gaining  in  weight.) 
(Harrh^ton.) 
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On  examining  these  analyses  it  will  be  observed  that  the  jieiTentage  of 
the  pniteid^  varies  greatly,  and  in  only  one  instance  approaches  one  per  cent. 
doeely.  In  a  number  of  these  ca<ies,  which  were  all  under  the  writer's  su- 
pervidioQ,  where  the  infant,  which  wa.s  thriving  on  one  of  these  milks,  was 
cbunged  to  another,  it  ceased  to  do  well  and  suftered  from  acute  indigestion. 
Thb  again  ojiena  the  question  of  the  various  aitificlal  fixxls,  and  wliether  it 
b  worth  while  to  use  them*  There  are  only  ceitain  foo<.l-e!ements  which  can 
be  made  use  of,  no  matter  wfiat  food  as  a  whole  is  deniandiJ.  The  arti- 
ficial foods,  if  well  madc>  should  l>e  unvarying.  If  they  vary,  we  must 
il  caioe  give  up  any  idea  of  feeding  with  exact  percentages  of  the  diffeiTnt 
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tronstitut*ots  of  the  food.  Evua  if  they  do  not  van%  do  we  know  enougk' 
about  the  exact  peix?entages  of  these  coostitueiits  to  calculate  how,  in  the; 
completed  whole,  as  mixed  for  tiie  patient,  we  can  give  just  sucli  per*ij 
ceotages  as  we  deem  best  for  the  individual  ?  That  is,  the  elements  of  tlie 
food  may  be  there,  but  we  do  not  get  the  eombinations  iu  any  neav  approach 
to  exactness. 

Our  investigations  teach  lis  that  variety  and  comparatively  exact  com-*' 
bi nations  constitute  the  true  principle  of  successful  feeding  and  a  resulting 
perfect  nutrition.  It  is  better,  then,  to  put  aside  entirely  not  alone  the  uncer- 
tain conglomerations  of  fottd- elements  represented  by  artificial  foods,  but 
also  all  kinds  of  routine  ereain  mixtures,  and  to  substitute  for  these  a 
certain  and  practical  method  of  mmlifying  the  elements  of  cow's  milk  tdt 
suit  the  iudividnal  needs  of  the  infants  we  are  leetling.  This  is  the  only 
intelligent  and  practical  metluvd  of  dealing  with  so  difficult  a  question  as 
malnutrition.  * 

There  is  very  little  question  that,  by  the  careful  mathematical  caleula* 
tions  which  are  made  hy  means  of  the  Walker-Gordon  laboratory  tables, 
practically  exact  combinations  of  es}>eeial  percentages  of  the  constituents 
of  focKl  can  be  made.  What  is  of  ecpial  importance  is  that  by  these  tableau 
we  enunciate  the  gn^t  principle  in  feedings — namely,  that  variety  to  suit* 
the  individual  digestion  can  l>e  obtaineil  by  a  simple  prescription  of  a  few 
figures;  also,  that  an  almost  unlimited  number  of  different  combinations  oft 
the  constituents  of  food  ciiu  be  ordered  by  the  physician  each  iu  a  feW 
minutes,  and  put  up  by  the  laboratorj"  in  as  shoit  a  time.  Changes  in  the 
percentages  of  the  oonstituentsof  milk  may  be  made  by  home  modifications, 
but  not  so  well  as  by  the  laboratory  meth<xls.  There  are  those  who  hold 
that  their  own  peculiar  way  of  arriving  at  correct  results  in  home  modifica- 
tion is  the  l>est,  disregaixbng  the  fact  that  to  obtain  an  exact  combination  of 
the  constituents  of  the  food  needs  skilful  mechanical  training,  as  well  as  a> 
ccjrrect  calculation  of  figures^  and  that  the  personal  equation  of  mother  ana 
nurse  at  liome  is  often  a  serious  drawback  to  the  suct^^ssful  mixing  of  the 
food,  for  this  mixing  cannot  be,  in  the  vast  majority  of  cases,  as  w*ell  done 
by  mother  and  nurse  as  by  the  tminetl  clerk  iu  the  laboratory*  To  the 
suooess  of  home  modification  there  are  many  obstacles  which  may  arise. 
For  instance,  on  four  sacoessive  days  in  New  York,  at  the  same  reputable 
dairy,  the  request  was  made  to  give,  for  pur|K)ses  of  home  modification,  for 
a  sick  infant,  an  unvarying  ereara.  This  cream,  obtained  from  au  honest, 
conservative  dealer,  was  tested  each  day,  with  the  result  of  finding  a  varia- 
tion  in  the  percentage  of  fat  from  10,13  to  28.34,  which,  of  conn^,  would> 
at  once  preclude  any  chantHj  of  obtaining  an  unvarying  percentage  of  fafej 
in  the  mixture  as  given  to  the  patient.  This  uncertainty*  from  the  varying. 
percentages  of  daily  creams,  may  be  expected  to  arise  when  the  physiciaiij 
endca%Tirs  to  carry  out  an  exact  modification  of  milk  at  home.  It  has, 
been  Ibund  that  the  **  top  milk  proce^"  (as  it  is  calletl)  is  als<:)  very  un*l 
certain*      Milk  set  for  the  raising  of  cream  by  gravity,  whether  in  atf 
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open  pan,  a  jar,  or  a  Cooley  f*aii,,  will  vary  with  differences  in  the  atmos- 
phere or  iu  the  medium  in  which  it  h  set.  With  great  attention,  thuu^h, 
the  night  or  eveuin|i;  milk  can  be  creamed  in  ten  hours,  with  some  degree 
of  regnlarity  in  percentage.  But  this  approximate  exactuesa  calls  for  per- 
fiotml  attention  every  fifteen  minutes  during  thh  time.  Open  jiau  and  jar 
setting  is  uncertain  in  results,  go  that  when  deharred  from  aci^8S  to  a  scien- 
tific laboratory  the  physician  cannot  hope  to  attain  any  degree  of  exactness 
by  home  modification.  The  jwrcentages  of  the  sugar  and  the  prnteids  will 
also  vary  from  day  to  day  in  about  the  same  way,  tliough  to  a  less  degree 
than  does  the  fat.  A  predetermination  of  the  milk  ea*"h  day  is  indispen- 
sable to  exactness  in  home  modification,  and  this  is  exiH^n.sive  and  tetlious, 

Jt  is  exceedingly  important  to  obtain  a  safe  milk  tor  infant-feixling.  A 
safe  milk  is  hai-d  to  obtain  from  the  farm  or  dairy,  and  is  espa-ially  liard  to 
obtain  in  the  private  stable*  A  safe  milk  is  a  matter  of  the  producer's 
conscientious  work.  The  veterinarian  must  Lie  cijnstant  in  attendance  to 
guaitl  against  such  a  danger  as  tuljcrculusis.  Typhoid  fever,  dipiithcria, 
scarlet  fever,  and  other  infectious  dist^ases  are  easily  transmitted  by  rinsing 
water,  by  the  milker*s  Imnds  and  clothes,  and  by  other  common  sources  of 
dairy  infection.  These  are  common  sources  of  danger,  and  yet  pc*rliaps  not 
80  dangerous  as  more  subtle  sources  which  lie  outside  of  the  observation  of 
the  physician  who  has  charge  of  tlie  home  modification.  The  role  which 
the  streptococcus  pyogenes  plays  in  infant  pathology  is  %^ery  uncertain,  and 
its  viniJenoe  varies  in  any  given  instance.  Yet  it  is  beginning  to  be  l>e- 
lieved  that  this  coccus  becomes  highly  pathogenic  in  certain  company,  and 
tliat  milk  containing  these  cocci^  which  are  quite  commonly  pi-esent  in 
average  dairy  milk,  liecomes  at  times  especially  dangerous  to  the  consumer. 
The  experiments  of  Nivens  in  one  hundred  and  sixty  oises,  of  Kruger 
(1890),  of  Guillelxau  in  seventy  cases,  of  lvarluij?ke,  Escherich»  Longard, 
Adamitz,  Stokes,  Bullock,  Tonarelli,  C6renville,  Taval,  and  especially 
Booker,  all  cotinect  sevci^  diarrhceas  in  infancy  and  acute  gaetro-enteritis 
witt*  the  pre!w^nc<*  of  this  organism. 

Of  esj)ecial  interest  in  this  connection  are  the  observations  of  Stokes 
aod  Clement  on  a  herd  of  seventy  cows  who  were  infected  by  the  hands  of 
a  Ftrange  milker,  who  hi^d  one  of  his  fingers  inft^cii  when  working  on  a 
large  dairy  fami  in  York,  F*ennsylvauia.  A  com[>Icte  autopsy  made  on 
one  of  these  cows  showed  that  there  was  no  general  infet*tion,  but  that  the 
e<*ptif'  process  was  limited  to  a  somewhat  purulent  inflammation  of  the 
milk-duets.  Dr.  Stokes  also  tmced  the  source  of  an  epidemic  of  diarrhcea 
whic^h  broke  out  in  a  school  of  S4n'euty  girls  to  milk  from  cows  infected 
with  lliis  local  se}>6i8.  These  opinions  ai^  to  be  taken  for  what  they  are 
worth  in  the  individual  mind  of  tlie  physician,  but  the  fact  cannot  be 
ignored  that  in  nearly  all  larm,  daiiy,  or  private  stables  the  milk  produced 
very  eommonly  txjntains  large  numbers  of  these  oi'ganisms.  The  fecal 
matter  fronj  the  cow  is  a  constant  sounv  of  danger,  and  is  present  in  nearly 
milk  of  comnierLxs  while  a  dirt^'t  ]jus  contamination  often  occurs. 
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Taking  all  these  matters  into  consideratian,  it  may  be  said  that  while 
with  great  care  and  perfect  supervision  home  modification  may  be  done 
with  more  or  less  exactness  and  safety,  it  entails  a  large  amount  of  ijersonal 
responsibility  on  the  part  of  the  physician.  On  the  other  handj  when  the 
infant  is  fed  from  the  laix>ratory  by  prescriptionj  both  the  primal  milk 
employed  and  the  accuracy  of  the  work  reciuired  in  filling  the  preseriptioa 
are  guaranteed* 

Tlie  ground  which  this  article  is  intended  to  cover  comprises  what  may 
be  called  the  three  nutritive  periods  of  child-life.  The  first  nutritive 
period  comprises  the  first  twelve  months  of  life,  during  which  time  the 
infant  thrives  Ije^t  on  a  combination  of  fat,  milk-sugar,  pmteids,  mineral 
matter,  salts,  and  water.  Towards  the  close  of  this  period — namely j  during 
the  eleventh  or  twelfth  mouth  of  life — the  amylolytic  function  of  the  infant 
has  liecome  almost  fully  develojied.  In  accordance  with  the  rule  regarding 
the  use  of  the  different  functions, — ^namely,  that  a  function  should  not  be 
taxed  before  it  is  developal,  but  that  when  its  development  is  almost  com- 
pletetl  it  should  be  brought  into  use, — we  should  in  the  latter  part  of  the 
first  year  l>egin  to  use  tliat  function  of  the  digestive  tract  by  means  of  which 
the  amylareous  elements  of  the  food  are  converted  into  sugar,  and  when  we 
begin  to  add  these  amylaceous  elements  to  the  infant's  fotxl  we  enter  uiKin 
another  j>eriod  lo  its  feeiling.  Tliis  transitional  period  can  be  called  the 
second  nutritive  period.  The  thinl  nutritive  periixl  has  arbitmrily  been 
made  to  begin  at  about  the  thirtieth  month  of  life.  At  this  time  the  in* 
fant's  digestive  functions  have  become  accustomed  to  a  greiiter  variety  of 
fomlj  and  are  especially  preimred  for  the  digestion  of  proteids  in  the  form 
of  meat* 


FIRST  NUTRITIVE  PERIOD. 

The  fii'st  nutritive  period  may  be  divided  into  (1)  maternal  feeding, 
(2)  direct  substitute  feeding,  and  (3)  indii-ect  substitute  fee<liug.  As  has 
been  stated,  tlie  first  aud  second  of  tliese  divisions  have  already  been  suf- 
ficiently dealt  with  in  the  original  article,  and,  in  fact,  no  noted  advances 
have  been  made  in  them.  The  thin!  division  (indirect  substitute  feeding) 
is  where  the  greatest  advances  have  been  made. 

As  so  much  is  continually  said  about  the  ex}>ense  of  prejmring  an 
infant's  food,  it  is  well  to  state  that  in  the  light  of  our  recent  experience 
those  physicians  who  demand  a  cheap  fo<3d  tor  infants  do  more  to^vanls 
injuring  the  cause  of  pn>per  food  than  any  other  class  we  meet  with.  It 
IS  tlie  people  of  moderate  means,  and  even  the  poor,  who  most  appreciate 
the  advantages  of  fetM:ling  by  exact  metlnxls,  and  it  is  more  apt  to  be  the 
rich,  aided  and  abeital  by  physicians  ignorant  of  the  I'udimentary  laws 
of  physiology  and  development,  w^ho  are  continually  preaching  economy 
in  regard  to  the  most  important  factor  in  tlie  problem  of  perfecting  the 
human  race  through  its  nutrition.  People  of  this  same  class  uphold  far 
greater  expense  in  less  important  branches  of  medicine.     A  good  thing 
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should  be  paid  fon  Money  is  well  speut  in  developing  in 
tbe  beet  way  thoee  who  must  luake  and  use  that  money  in  the  future. 
The  importance  of  this  self-evident  truth  should  be  impressed  upon  the 
people  by  physicians.  Antitoxiue  is  not  withheld  from  the  man  of  mod- 
€nie  means  because  it  is  exjxiusive;  its  employment  is  b4?€t  for  the  pa* 
tsent,  and  he  gets  it,  whatever  his  means  may  be.  The  infanti  with  its 
low  vitality  and  its  high  mortality -rate,  should  have  the  best  means  for 
reversing  these  rates  in  the  midst  of  its  struggle  for  life.  Let  not  the 
millions  sjient  in  charity  be  given  entirely  to  the  treatment  of  disease.  Let 
•ome  of  it  go  to  the  cause  of  prophylaxis  in  the  early  periods  of  develop- 
tnmt  and  to  the  proper  management  of  the  nutrition,  which  in  the  young 
will  do  more  to  withstand  disease,  when  it  comes,  than  pounds  and  quarts 
of  drugs. 

The  que^^tion  of  indirect  substitute  feeding  is  I'eduoed  practical !y  to 
tome  modification  of  eow^s  milk^  and,  as  the  milk  of  all  animals  must  be 
taodified  for  the  human  infant,  it  is  as  easy  to  deal  with  cow's  milk  as  with 
any  cither.  A  few  words  as  to  the  primal  milk  supply  will  ]ic*rhap3  be  of 
gtr^t  use  to  one  who  is  studying  the  subject  of  infant-feei.ling*  Firsts 
having  decided  that  the  cow  is  the  animal  which  can  best  provide  us  with 
for  substitute  feeding,  we  must  consider  whether  any  especial  bref^l 
adapted  than  othen?  for  accomplishing  this  purpose.  To  do  this 
we  should  first  examine  chemically  and  micrasctipically  the  elements  of  the 
milk  of  those  breeils  which  can  be  employe^!  best  throughout  the  civilizetl 
World.  It  has  been  found  that  the  hreeils  of  cows  from  the  Cliannel 
liiaDds  are  more  lial>Iej  when  traus[M>rted  from  their  home  to  eoiiutries 
where  the  climate  is  more  severe,  to  contract  diseases^  such  as  tuberculosis, 
than  are  the  animals  represented  by  tlie  Durham,  Devon,  Ayrshire,  and 
Holstetn  breeds.  The  percentage  of  fat  is  decidedly  higher  and  that  of 
the  proteids  somewhat  higher  in  the  Jerseys  and  Guernseys  than  in  the 
hreteds  which  have  just  been  sf»okeu  of  It  is  for  future  research  to  deter- 
mine whether  there  is  a  qualitative  as  well  as  a  quantitative  diftercuce  in 
the  milk  of  the  Jerseys  and  Guernseys  and  that  of  the  more  common 
breeds,  but  at  present  it  would  seem  wis<^r  in  choosing  our  medium  of 
modification  to  select  the  milk  of  tlie  hardy  bn^cds  of  cows. 

Some  of  the  marks  which  distinguish  the  brt^s  best  adapted  for  infant 
feeding  are: 

1.  Constitutional  vigor, 

2.  Adaptability  to  aixjliraatization, 

3.  Notable  ability  to  raise  their  young, 
I*   Freedom  fn»m  intense  inbrec^ling. 

&,  A  distinctly  emulsitieil  fat  in  the  milk, 

9.  A  prejKinderance  in  the  fats  of  the  fixed  over  the  volatile  glycerides. 
A  <Ni»w  whf)se  milk  is  to  l>e  used  for  purposes  of  infant-feeding  should 
properly  housed  and  well  cared  for,  as  the  domestic  cow^  is  an  animal 
piDiilJarly  sensitive  to  her  surroundings,  and  her  product  is  corresix>n4** 
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ingly  liable  to  l>e  thrown  out  of  equilibrium.  The  milk  product  of  a  henl 
of  healthy  cows  is  miieh  less  liable  tu  the  variatious  so  iojurious  to  the 
infant's  digestion  than  is  the  milk  of  any  one  cow.  For  cows  to  be  used 
for  the  purpose  of  infant-feeding  a  barn  i&  needed  where  each  cow  shall 
have  at  least  one  thoustmd  cubic  feet  of  fresh,  air.  The  foixl  should  \ye  kept 
where  it  cannot  l)e  contaminated.  The  manure  should  be  as  carefully  i^- 
moved  from  the  barn  as  if  it  were  a  hiuiian  dwelling.  Large,  dry,  sunny 
exercise  yaitls  should  always  be  provided  for  her.  Her  food  should  always 
be  brouglit  to  her  and  selected  with  great  cam.  Pure  water  should  be  pro- 
vkleil,  and  suitable  cups  or  troughs  containing  pure  running  water  should 
be  in  her  stall.  The  btnlding  shtiuld  Ijc  fresh  and  fix>e  from  muuld  or  from 
any  soil  productive  of  bacterial  growth. 

The  feeding  of  the  cows  on  the  farms  connected  with  the  milk-labora- 
tories has  for  its  object  the  pnxluction  of  an  even,  nutritious,  digestible 
milk  aud  the  careful  avoidance^  of  over-stimulation  of  the  lacteal  secretion. 
For  this  purpose  a  somewhat  wider  ration  than  that  employed  for  the 
production  of  milk  to  l:»e  used  in  butter-making,  hut  somewhat  narrower 
than  tliat  employ al  for  the  protluction  of  beef^  has  been  found  to  lie  best. 
The  ratio  which  has  Ix^en  demonstrated  to  produce  the  best  milk  for 
infant- feeding  is  tlie  mean  between  these  two, — namely,  one  nitrogenous 
part  to  five  and  a  half  or  six  non- nitrogenous  parts.  A  constant  use  of  this 
ratio  in  the  eombiuation  of  many  fcxlilers  and  grains  appears  to  have  pro- 
duced a  iTasonably  large  supply  of  milk  of  fair  richness,  but  without  over- 
stimulation such  as  would  be  shown  by  a  disturbance  of  function. 

The  cows  must  be  kept  clean  by  gi'ooming  and  the  necessary  washings 
the  precaution  always  being  taken  to  rub  the  moistened  parts  dry.  The 
milkers  should  be  dressed  in  sterilized  suits  and  caps.  Their  hands  and 
arms  should  be  thoroughly  scrubbed  before  milking,  and  wiped  on  sterilized 
towels.  The  bauds  in  milking  should  be  kept  dry.  The  milk  should  be 
drawn  into  sterilized  j>ails  aud  curried  immediately  from  the  barn  to  the  milk- 
house,  which  should  be  a  sufficient  distiinee  from  the  barn  to  be  free  from 
odors.  Though  we  cannot  prevent  some  few  bacteria  getting  into  the  milk 
during  the  mi  Iking- time,  yet  it  is  possible  to  reduce  the  number  so  greatly 
as  to  make  the  milk  practically  sterile  for  the  purpose^  of  iufant-teedingj 
particularly  if  the  second  half  of  the  product  of  the  udder  alone  is  used  and 
milked  into  sterile  tubes.  The  first  half  probably  contains  many  bao 
teria,  w^iich,  entering  from  without,  have  reachc\l  the  lower  jiortion  of  the 
fct^at. 

After  the  cows  are  mOked  the  milk  should  be  carried  quickly  from  the 
cow  to  the  milk- house.  To  prevent  the  milkers  from  going  into  the  milk- 
room,  the  milk  should  he  poure<l  by  means  of  a  bh>ck-tin  pij^e  through  the 
wall  of  the  milk-room  into  a  large  tank,  which  is  also  the  mixer  for  the 
milk  of  the  entire  berth  In  the  space  of  a  few  minutes,  by  means  of  an 
lee-jaeket,  the  milk  is  cooled  from  33.88°  C.  (93''  F.)  to  below  4.44°  C 
(40^   F»).     This  is  to  remove  the  heat>  which   is  conducive  to  bacterial 
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growth,  rapidly.  The  milk,  on  its  way  to  the  tank,  passes  through  a  filter 
composed  of  four  strata  of  sterilized  cotton. 

The  railk-nxnn  is  practically  clean  i'rom  a  baeteriologieal  stand-point, 
fur  the  walls  and  floor  are  kept  wet  with  clean  water  and  all  dnst  is  ex- 
cluded* The  milk  is  drawn  into  sterile  jars,  in  which  it  is  transpurtecl. 
The  jars  are  then  sealed,  packed  in  iw,  and  in  a  tew  hours  delivered  at  the 
laboratories  where  the  milk  is  to  l_>e  nsed  for  siibstitute-fofxliiig. 

After  this  treatment  of  the  milk,  repeated  bacteriological  examinations 
made  on  its  arrival  at  the  laboratory  have  given  the  uniform  residt  that  it 
hag  proved  to  be  comparatively  sterile,  and  at  times  it  has  cimtatncti  either 
DO  colonies  of  bacteria,  or  only  one  or  two. 

Xo  antiseptic,  without  danger  to  the  infant,  can  be  used  about  the  cow, 
while  all  the  mechanical  devit^es  heretofore  tried  to  take  the  place  of 
QULDual  milking  have  inevitably  tended  to  impair  tlie  lacteal  function  of 
the  udder. 

The  experiments  on  the  biology  of  the  milk  of  the  hei*d  used  in  eon- 
aectioD  with  the  Walker-Goixlon  Laboratory  in  Boston  have  been  made  by 
Pftjfessor  Ernst  and  Dr.  Jacksi>n,  and  the  results  obtained  ai'e  shown  in  the 
following  table.  The  siiecimens  examined  were  taken  from  the  mixed  milk 
of  the  entire  milk  of  tlie  herd : 

Steiiriolcgieat  E^taminaikm  of  Milk  from  the  Entire  Herd.    Milk  showed  Six  Hours  after 
Milking  Sixt^- Eight  Thon§and  Calonies, 

Bncnitsi.  Hkatedto  Minutes.   Dev^elofed  Bacterlv. 

WboU-milk.  . 76°C.  (107**  FO  10  Bud  20                      0 

Modified  milk . .  76*»  C.  (le?**  F.)  10  and  20                     0 

Wliole  milk  and  modified  milk  .   .  65.65*  C.  (160*  F.)  10  and  20                Nutnenms 

1m  striking  contrast  with  these  I'esult^,  obtained  by  experimenting  witli 
tht  entire  milking,  are  some  special  expc^riments  made  on  this  same  milk  by 
Dr,  Austin  Peters  and  Dn  A»  K,  StonL\  at  Mr.  Gordon's  suggestion,  to 
dttride  whether  it  was  possible  t^:^  obtaiu  a  practically  sterile  milk  at  any 
part  of  the  milking.  The  manner  of  performing  the  experiments  was  as 
fellows : 

Dr,  Petei"S  was  dressed  in  a  freshly  Ixnled  white  suit  and  cap,  and  had 
llj«  amii^  and  hauda  thoroughly  washed  with  a  1  to  1000  bichloride  of 
niercitrj  solution.  The  cow's  udder,  teats^  Hanks,  sides,  groins,  and  abdo- 
llM!fi  were  washed  with  the  same  sol nt ion  and  dried  with  a  fret^hly  boiled 
dutb.  The  milking  was  then  done  l)y  Dr.  Peters  into  bottles  wliieh  had 
hem  carefully  sterilized  at  the  bacteriological  laboratory.  The  result  was 
m  follows : 

Of  the  four  cows  milked  for  I  his  exj>eriment,  and  selected  without 
iptdil  dioice,  the  bottle  marked  1  in  each  of  the  following  sets  of  figures 
ill  ihift  table  represents  the  milk  of  the  first  half  of  the  milking  and  drawn 
by  the  baud  of  the  milker  directly  into  the  sterile  bottles.  Number  2  in 
mA  net  of  figures  represents  milk  drawn  thi*ough  a  sterile  canula  directly 
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iijto  the  bottle,  while  Numbers  3  and  4,  respectively,  represent  milk  drawn' 
by  liand  after  more  than  ooe-half  of  the  udder  had  been  emptied.  A  bae- 
teriological  examination  of  the  milk  in  these  bottles  gave  the  following 
results : 

Colonics.  Colonies.  Coixmtzs,  Colokies. 

1 , 141             107                     19  63  ] 

2 0               0                     1  2  J 

8 ,0              a                   0  2  1 

4 


The  results  of  the  exarai nation  showed,  first,  that  the  milk  obtained 
from  the  first  half  of  the  milking  containetl  a  comparatively  large  nnraber 
of  niicroeoL^ci  and  fine  bacilli  of  the  same  general  appearance  respectively  ; 
secondly,  that  the  milk  drawn  throngh  the  sterile  canal  a  was  practically 
sterile,  and  that  the  milk  drawn  iu  the  second  half  of  the  milking  by  hand 
was  so  uniformly  sterile  as  to  awaken  the  suspicion  that  the  isolated  colo- 
nies might  have  been  the  result  of  the  manipulation  between  the  "cow  and 
the  plate." 

These  experiments  at  once  provide  us  with  a  means  of  procuring  a  milk 
practically  sterile  but  not  sterilized.  This  exiieriment  also  seems  to  prove 
that  the  bacteria  which  are  fcaind  in  cow's  milk  do  not  necessarily  come 
from  external  sources,  whether  they  be  of  the  cow  herself  or  her  surround- 
ings, but  may  also  come  from  some  part  of  the  milk  tract  between  the 
udder  and  the  end  of  the  teat.  These  conclusions  are  made  with  reference 
to  healthy  cows. 

Infectious  mammitiSj  to  some  extent,  seems  clearly  to  be  carried  by  the 
hands  of  the  milkers  from  cow  to  cow.  This  also  points  to  the  fact  that 
bacteria  may  find  their  way  to  the  ducts  through  the  tejits. 

These  experiments  are  of  grmt  practical  impoitance  when  it  is  consid- 
ered that  while  under  certain  circumstances  it  is  impossible  to  obtain  the 
advantages  of  such  a  farm  as  this  and  the  modification  of  milk  by  means 
of  laboratory  processes,  yet  it  may  bo  of  gmat  necessity  to  the  infant,  on 
account  of  sickness,  to  be  fed  with  a  sterile  fresh  milk  not  sterilized.  This 
could,  of  course,  be  accomplished  on  any  form  with  any  cow  by  means  of 
ordinary  care  in  the  milking  and  by  such  rules  as  were  carried  out  by  Dr. 
Peters,  The  major  part  of  the  bacteria  {)resent  in  the  milk  are  such  as 
cause  the  usual  acid  fermentation  which  we  recognize  in  the  common  souring 
of  milk  ;  but  there  are  many  species  of  bacteria  which  ought  to  iye  preventeil 
from  gaining  access  to  the  milk,  arising  from  mouldy  hay,  straw,  or  fodder, 
partially  decayed  roots,  and  the  natural  decay  of  the  wood-work  of  the  barn 
and  adjoining  buildings.  These  latter  varieties,  which  are  found  to  be 
especially  inimical  to  the  preparation  of  substitute  ftiods,  cause  in  some  cases 
the  alkaline  fermentation  and  other  abnormal  conditions  of  milk.  Every 
baru  apimi'ently  has  its  own  set  of  bacteria,  and  the  flora  in  America  do 
not  exactly  resemble  the  analogous  European  species  which  have  so  often 
been  described. 
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important  that  certain  precautions  should  be  taken  to  prevent 
*%0W!*  which  are  atfeetal  with  tuljerciilosis.  It  is  probable  that 
tbee  per  oeDt.  of  the  cx>ws  whoee  milk  in  used  for  food  are  tuberculouSt 
Wliefe  tuberculosis  is  actively  develujiecl  in  the  cow,  the  disease  can  usually 
bedetett^Hl  by  a  skilled  veterioarian  by  means  of  the  physical  exaniiuation 
which  is  employed  in  cows.  But,  as  it  is  a  disputeil  question  at  present  as 
la  when  the  milk  of  a  tuberculous  cow^  becomes  aifected,  it  is  wiser  to  adopt 
all  measures  of  precaution  known  to  science.  Of  these  measures  the  one 
which  is  most  efficacious  in  detecting  even  the  incipient  stages  of  tubercu- 
kkiis  is  ibat  which  is  used  on  the  farms  connected  with  the  laboratories. 
^The  cows  employed  for  the  production  of  the  prininl  milk  supply  for  the 
BtUc-laboratories  have  been  subjected  to  the  test  for  tlie  diagnosis  of  tu- 
This  is  known  as  the  "  tubeixiulin  test/'  The  methoil  of 
making  this  test  is  as  follfiws  t 

At  about  nine  oVIock  p.M,  the  temperature  of  the  cows  is  taken  per 
rtctum  with  an  ordinary  clinical  thermometer.  The  temperature  in  healthy 
<ow  may  var\' from  37.7^  to  39.7^  C.  (100°  to  103.5°  R),  acconliug  to 
the  age,  the  weather,  the  condition  of  pregnancy,  or  the  period  of  the  day. 
As  won  as  tlie  temperature  of  the  individual  cow  is  recorded,  each  one 
reodves  a  sabcutaneous  injection  of  from  two  to  three  cubic  centimetres  of 
t  ten  per  cent,  solution  (one  cubic  centimetre  of  Koch's  tuberculin  to  nine 
unfair  centimetres  of  a  one-half  |>er  cent,  solution  of  carix>!ic  acid  in  ster- 
ilised water )j  the  proportion  being  adapted  to  the  weight  and  vigor  of  the 
flipecial  cow.  This  fluid,  for  convenience  and  nuiforraity;  is  introduced  in 
tbe  upper  port  of  the  right  ^lioulder.  After  an  interval  of  eight  hours — 
tliat  IS,  at  five  am, — the  temperature  is  again  taken  per  rectum,  and  this 
prooeclure  is  repeated  at  intervals  of  three  hours  until  two  p.m.  At  five 
A.M.  the  temperature  should  in  healthy  cows  be  slightly  lower  than  tliat 
focmd  on  tbe  previous  evening.  Subsequently  the  temperature  should  not 
nm  abovi  that  of  the  first  reconl  at  nine  a.m.  No  rise  in  temperature 
in  a  cow  which  is  free  from  any  tubercular  affe*:;tion.  Where  the 
I  rises  to  41 J  ^  to  42.2*=^  C\  (ioO°  to  108*=  F.),  it  indicates  disease 
and  marks  the  cow  as  tuberculous,  though  even  a  lower  rea^ling  sometimes 
nttrka  ibe  presence  of  the  disease  in  cows  whose  normal  temperature  was 
low.  No  water  should  be  given  to  tlie  aiw  during  the  jieriod  of  tlie  ex- 
p^ment,  because  it  is  found  that  the  temperature,  as  soon  as  the  water 
rHKbcs  die  stomach,  is  lowered  to  or  nearly  to  normal,  according  to  the 
aoKNUEt  and  temperature  of  the  water.  This  test  is  a  very  delicate  one, 
iod  reoards  the  presence  or  absence  of  the  slightest  tubercular  infection, 
ff«o  if  the  disease  has  not  previously  affecte<l  the  cow  in  any  way  which 
cm  be  detected  by  an  ordinary  physical  examination.  At  the  point  of 
iooGDlilioQ  there  are  marked  tenderness  anil  heat  in  cow^s  that  are  tuber- 
cttlooslbr  inaiiy  hours  after  the  conclusion  of  the  test,  while  in  cows  that  are 
hittllhy  tbe  skin  is  not  irritated  by  the  use  of  the  syringe.  Tlie  accuracy 
of  the  test  is  now  conceded,  and  the  percentage  of  mistakes  is  less  than  one* 
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MILK-LABORATORIES. 

AllowiDg  that  infants  need  a  great  variety  in  their  food,  and  that  nature 
should  be  copied  as  closely  as  [x^ssible,  we  oinst  have  some  means  of  pi-e- 
paring  a  food  not  only  for  the  many,  but  for  the  individual,  and  when 
mtrodueing  new  methods  of  preparing  a  gubstitute  we  must  ret»ognize  the 
necessity  of  providing  for  many  j>ossibilitie^.  In  tliis  age  uf  f?cientific 
rational  raediciue  physicians  all  o%^er  the  world  demand,  firat,  means  of 
saving  time,  and,  secondly,  exact  methods  of  work,  which  in  themselves 
8oon  become  time-savers.  In  every  branch  of  our  art  the  tendency  is  grow- 
ing vear  by  year  to  systematize  the  detailed  and  lalx>rious  work  of  the  in- 
dividual for  the  common  praeti<_'al  use  of  the  profes.sion  at  lai'ge.  Whh 
this  end  in  view  the  writer  has  given  his  professional  assistance  to  the  estal> 
lishment  of  the  system  of  milk-lalxiratories  already  i-efenml  to,  where  llie 
materials  used  are  clean,  sterile,  and  exact  in  their  jjcroentages.  These 
laboratories  have  been  placed  under  the  control  of  educated,  intelligent  men 
in  whom  we  have  the  same  confidence  that  we  have  conceded  to  the  phar- 
macist, jmd  we  c^u  now  write  dirivtiiin.s  for  an  infantas  food  and  send  them 
to  these  laboratories,  just  as  in  the  treatment  of  disease  we  ^Tite  our  pre- 
scriptions for  the  division  of  one  drug  or  the  combination  of  several.  Tlie 
means  for  prescribing  a  divci*sity  in  the  elements  of  milk  according  to  the 
idiosyncrasy  of  the  digestion  we  aiie  dealing  with  are  supplied  by  these 
laboratories,  equipped  w^itli  special  machinery,  and  controUeil  by  educated 
mi  Ik -modifiers.  liear  in  mind  that  the  cliain  of  facts  in  regard  to  substi- 
tute feeding,  whicii  has  already  bL»en  referrcil  to  in  tlie  original  article,  is 
imjK>rtant  in  all  its  jmrt^,  and  that  if  broken  the  value  of  the  whole  chain 
may  Ije  lost.  One  end  of  this  chain  is  at  the  milk  farm,  in  the  cow-house, 
and  in  the  milk-lionse.  It  then  comes  to  the  laboratory,  and  we  must  so 
manage  that  its  continuation  shall  extend  unbroken  to  the  infant  consumer. 

The  oiilk-lalx>mtory  is  intend«l  to  stand  in  the  same  position  to  the 
l>a>fessiou  as  dm^s  the  apothecary  shop.  That  is»  certain  combinations  of 
the  TOUstituents  of  milk  written  for  on  a  prescription  by  the  physician 
sbonld  be  sent  to  the  laboratory,  just  as  he  sends  his  prescriptions  for  drugs 
to  the  apothecary  shop,  Thus,  what  we  require  of  the  laboratory  is  not 
any  especial  fboti,  or  knowlctlge  of  infant  fl'eding,  but  merely  to  furnish 
accurately  to  the  patient  what  the  physician  has  prescrilied. 

The  estaljlishment  of  these  milk-lalKtratories  has  marked  a  new  era  in 
pivventivc  mttlicine,  and  has  made  possible  the  st-ientific  feeding  of  infants. 
It  is  probable  also  that  the  medical  treatment  of  the  various  abnormal  con- 
ditions arising  in  infancy  is  in  the  future  to  be  lai'gely  dietetical  rather  than 
by  means  of  drugs. 

Id  Boston  in  1891  the  first  milk-laboratoiy  in  the  world  for  the  exact 
mcHlification  of  milk  was  establishetl  under  the  writer *s  su[)ervision,  and 
oi*eneil  to  the  public  as  the  Walker-Goixiou  Labomtory,  Physicians,  as 
well  as  all  others  who  are  interested  iu  the  welfare  of  the  human  race, 
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must  aekDowledge  how  mnvh  is  due  to  Mr.  G.  E.  Gordoo,  Mr.  Geoij^e 
H,  Walker,  and  Mr.  J.  H.  Waterhouse,  whose  combined  efforts  macle 
the  establishment  of  milk-laboratories  possible.  During  the  last  few  years 
tbe  author  of  this  article  has  been  able  to  test  the  value  of  laboratory 
feeding  in  many  thousands  of  cases,  his  experience  being  cxint rolled  in 
the  practical  use  of  this  new  system  of  milk-modi^cation  by  over  two 
thoiiaand  physicians.  These  laboratories  have  Ijeen  establish al  already 
ia  Boston,  New  York,  Philadelphia,  Baltioiore,  and  Chicago,  under  iden- 
tkflJ  managem^iL 

As  milk  13  one  of  the  best  means  for  the  cultivation  of  bacteria^  the 
milk-laboratory  should  be  situate<l  iu  a  healthy  Iwality.  It  should  be  as 
free  as  possible  from  contaminating  influences,  should  be  kept  absolutely 
dean^  and  every  aseptic  precaution  a^^ainst  the  harboring  or  development 
of  pathogenic  organisms  shoukl  be  employed*  From  the  moment  tliat  the 
milk  IB  delivered  from  the  farm  at  a  temjierature  of  about  4.4°  C,  (40"^  F.), 
it  should  be  watched  over  and  cared  for  with  scientific  accuracy  during  the 
whole  process  of  the  modification  which  it  undergoes  in  the  lal>oratory. 
The  milk-rooms  should  be  cool  and  free  from  dust,  and  isolated,  as  far  as 
ponble,  from  all  sources  of  con  lamination. 

There  should  also  be  a  separate  sterilizing  room,  where  the  returned 
packages  and  all  articles  received  from  the  homes  of  the  amsumers  should 
be  directly  brought  from  the  street  or  wagons,  and  immediately  sterilized 
ia  an  apparatus  reserved  for  this  purpose. 

The  modifying  materials  used  in  the  laboratory  should  be  carefully  kept 
for  ose  in  glass  vessels  and  at  a  tempemture  of  about  4.4°  C.  (40°  F.),  to  pre- 
vent the  grow'th  of  bacteria.  The  reason  for  this  is  that  milk  ioo<lified  from 
materials  free  from  bacteria  is  better  for  the  iniant  than  milk  in  which  the 
hacterria  have  been  destroyed  by  heat-  Therefore  the  utmost  care  is  neces- 
itty  in  all  parts  of  the  process  and  in  every  department  of  the  lalxtmtory. 

A  special  room  should  be  provided  for  the  milk-mod ifiei's  who  are  to 
pat  up  the  mixtures  required  by  each  prescrij>tion. 

The  office  of  the  laboratory  should  be  entirely  separate  from  these 
work-rooms,  so  that  customei-s  coming  to  k^ve  their  orders  should  not  go 
Ofor  the  materials  us«xl  for  mcxlification  and  thus  jiossibly  contaminate  them. 

It  is  necessary  also  that  all  odors  should  be  excluded  from  the  work- 
i,  as  milk  absorbs  otiors  very  quickly. 

The  employees  of  a  laboratory,  whether  they  be  in  the  office  or  in  the 
work-rooms,  should  be  intelligent  and  interested  in  their  work,  and  should 
be  free  from  disease. 

The  milk  from  the  farm  shoukl  be  delivered  in  the  milk-room  within  a 
few  hours  from  the  time  of  the  milking.  On  its  arrival  its  temperature, 
which  was  4.4°  C.  (40°  F.),  should  lie  held  by  means  of  ice  l>elow  7,22^  C. 
(44°  F.).  On  its  arrival  it  should  be  immediately  placed  in  tanks  of  ice- 
water. 

The  milk  of  the  laboratories,  as  a   result  of  the  especial  manner  in 
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wliich  the  cows  have  been  fed  aud  cured  for,  and  their  selection  according 
to  the  proper  breed,  may  be  said  to  have  an  almost  uniform  percentage  of 
its  elements.  Even  at  those  times  of  the  year  when  the  percentages  of  the 
different  elements  of  milk  commonly  vary  from  changes  in  the  pasturage 
and  in  the  habits  and  surroundings  of  the  animals,  the  milk  of  the  oows 
employed  J  which  have  their  food  supplied  to  them  in  stated  rations  at  one 
time  of  the  year  as  well  as  at  another,  is  not  subject  to  the  elemental 
variations  which  occur  in  the  milk  of  ordinary  cows,  1 

Separating- Room. — The  separattng-njom  is  arranged  and  cared  for  in 
very  much  the  same  way  as  is  the  milk-house  at  the  farm.  The  walls  are 
of  white  tile,  and  the  oeilings  arc  of  material  which  can  be  washed  and 
scrubbed.  The  floor  is  of  asphalt,  impenetrable  to  water,  and  is  kept 
thoroughly  moistened  and  free  from  every  kind  of  dust  and  diit. 

In  addition  to  the  pi-ecautions  against  pathogenic  germs,  which  I  have 
already  explained,  the  air  of  the  separating-room  is  kept  fresh  and  pure  by 
meaiLM  of  a  ventilator,  consisting  of  a  large  steel  fan,  w^hich  revolves  at  the 
rate  of  two  thousand  times  a  minute,  and  by  the  force  of  its  current  carries 
away  any  flies  or  }3article8  of  dust  which  may  come  within  its  reach.  fl 

In  the  separatiug-ro(jm  is  a  machine  called  the  centrifugal  separator, 

(Fig.  1.)     This  separator  is  made  to  revolve  six  thousand  eight  hundi-cd 

times  a  minute,  and  works  with  such  searching  effect 

Fia.  L  on  the  milk  that  only  a  small  pementage  of  fat  (0.13) 

remains  in  the  separateii  milk. 

The  utility  of  the  separator,  however,  does  not  con- 
sist wholly  in  its  abs*jlute  withdrawal  of  the  fat  from 
the  milk,  and  in  its  providing  cream  as  fresh  as  to 
time  as  is  the  separated  whole  milk  ;  it  accomplishes 
two  other  very  important  results :  first,  by  its  great 
centrifugal  foi'ce  it  sejmrates  from  the  ci^eam  and 
separated  milk  certain  particles  of  foreign  matter 
which  ai'e  contained  in  the  milk  of  healthy  and  clean 
cows»  and  thus  provides  at  once  a  practically  clean 
milk,  a  most  important  result  from  a  bacteriological 
point  of  view ;  secondly,  the  i-esultiug  cream  con- 
tains a  certain  definite  percentage  of  fat,  the  ira|>or- 
tance,  of  coui^  of  this  being  in  its  stability,  and  not 
centriAjgii  separator.       in  its  siJecial  pei'centagc. 

There  can  also  be  in  the  sepamting-iioom  a  still 
for  freshly  prc^paring  each  day  distilletl  water. 

The  ventilating- fan,  the  sejuirator,  the  water-still,  and  the  sterilizer, 
which  will  presently  lie  described,  can  Ijc  run  by  steam  apparatus. 

3IfHf!fif{nf/-Hoorn. — In  the  modifying-room    tlie  milk   is  tested.     The 
materials  for  preparing  the  fooil  are  brought  to  this  room  from  the  different 
rooms  when  needetlj  and  the  m<Klifimtion  of  the  milk  is  here  completed. 
To  be  doubly  sure  that  the  chemistry  of  the  milk  is  what  we  supjK)se 
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it  to  be  from  the  uniform  nature  of  the  primal  inilk-flupplvj  we  take  ad- 
TAUtage  of  the  knowledge  which  we  have  conceming  the  chaages  most 
likely  to  take  place  in  certaiu  elements  of  the  milk*  The  perceotage  of 
the  proteids,  of  the  sdgar,  and  of  the  mineral  matter  in  the  milk  of  a  hei*d 
mxed  for  as  just  described^,  and  where  uniformity  in  the  feeding  is  ttie  rule, 
is  not  apt  to  be  appreciably  affected.  But  the  percentage  of  the  fat  in  io- 
dividual  cows  differs  from  day  to  day,  and  thuF^  sligiitly  affects  the  per- 
oentage  of  the  fat  in  the  milk  of  the  herd.  The  fat,  tbeu^  Ijciiig  the  element 
by  which  we  know  whether  each  milking  giv^es  a  uniform  pr<jduct,  we  test 
this  element  by  means  of  what  is  called  the  Babcock  milk-testcr.    (Fig.  2.) 

The  peculiar  feature  of  this  method  of  ascertaining  the  jiercentage  of 
&t  in  milk  consists  in  placing  test-bottles  containing  acidified  milk  in  a 
oeotrifbgal  machine,  by  the  rapid  revolution  of  which  the  milk  is  made  to 
separate  quickly  and  completely.  The  milk  is  acidifie<l  in  order  that  the 
ftol/AdSj  easel  U;  and  fibrin  may  l:>e  changed  to  sol  able  acid  albumins^  which 
oflfer  lesB  resistance  to  the  rising  and  aggregation  of  the  &t-globules> 

Approximately  equal  volumes  uf  milk  and  commercial  solphuric  acid 
are  mixed  in  a  test-bottle  with  a  long  graduated  neck.  A  pijiette,  deliver- 
ing about  17*5  cubic  centimetres  of  milk,  and  a  measuring  cylinder  for  the 
mdf  are  used.  The  bottles  are  whirled  for  several  minutes  at  a  tempera- 
ture of  93*^  C,  (200**  F.)  in  a  horizontal  ivheel  making  from  seveu  to  eight 
buiidred  revolutions  per  minute.  The  sei>aration  of  fat  by  gravity  alone 
is  not  complete  even  when  the  Iwttles  are  left  standing  for  several  hours. 
By  centrifuge,  however,  a  [perfect  sei>aration  is  accomplished  in  a  few  rain- 
ntee.  If  whirled  at  once,  no  heat  need  be  applied,  as  that  caused  by  the 
strong  acid  and  milk  is  sufficient.  After  whirling,  the  bottles  are  filled  to 
the  neck  with  hot  water,  returned  to  the  machine,  and  whirled  for  one  or 
two  minutes  longer,  after  which  they  are  filled  with  hot  water  to  about  the 
seven  per  cent*  mark,  and  the  machine  is  again  turnal  for  a  short  time,  the 
lemperature  being  kept  up  by  means  of  a  lamp  or  by  filling  the  jacket  with 
lict  water.  The  fat  separates  and  its  percentage  is  noted  while  still  liquid, 
prteferably  at  about  65"^  C.  (150^  F*)j  the  reading  giving  the  percentage  of 
fit  directly  without  calculation,  and  l>eing  easily  taken  to  0.1  per  cent. 

This  daily  testing  of  the  fat  enables  the  m<xlifier  to  preserve  the  accu- 
racy of  his  material  and  to  correct  any  variation  in  the  (lercentage  of  the 
amm  as  it  Ci:>mes  from  the  separator* 

Many  analyses  of  the  milk  of  the  henl  used  at  the  laboratory  farms 
have  l>een  made,  with  the  following  result ; 
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With  the  proi>er  modify iug  materials  the  modifyiDg  clerks  combine  ead 
infant's  food  according  to  the  presoription  before  them,  and  pour  it  into  th 
glass  tubt'S  from  which  the  iufaiit  is  to  be  fe^I.  Those  tubes  are  esjieciallj 
devised  as  the  most  practical  for  general  use,  are  adapted  both  for  traiiS' 
portation  and  for  use  as  nursing  bottles,  and  are  easily  cleansed* 

There  are  two.  sets  of  clerks.  One  set  is  engaged  in  modi  tying  tbi 
milk  according  to  the  prescription.  As  soon  as  the  tubes  are  filled  by  thl 
mixlifying  clerks  they  ai'e  passed  on  to  the  stoppling  clerks,  who  imrae* 
diately  seal  them  with  aseptic  non-absorbent  cotton  esj>ecially  prepared  foi 
this  purpose^  and  place  them  in  baskets  adapte<l  as  to  their  compartmenti 
to  the  nnml>er  of  feedings  ordered  for  the  special  infant.  The  tulies  are 
kept  on  tnbe-racks  w^ithin  easy  reach  of  the  modifying  clerks.  Each  basket 
has  its  own  lal>el  attached  to  it,  ^vith  the  address  of  the  person  to  whom  it 
is  to  be  sent. 

The  rule  of  absolute  cleanliness  is  carried  out  in  every  possible  detail^ 
from  the  table  on  which  the  materials  are  combined  to  the  dress  and  hands 
of  the  clerks.     (Fig,  3.) 

When  the  railk  has  been  separated,  recombined  according  to  the  prei 
seriptionsj  stoppled,  and  placed  in  the  respective  baskets,  the  baskets  are 
taken  from  the  mudityiug-room  to  the  steriliKiug-room.  They  are  here 
placed  iu  a  sterilizer.  The  sterilizer  is  so  arranged  that  the  steam  which 
passes  tlirough  it  can  Ije  regulafcefl  so  as  to  prod  nee  any  d^ree  of  heat 
rcf^uiretl  up  to  100°  C\  (212°  F»),  This  is  accomplished  by  a  regulator 
attat:hed  to  the  steam-pipe,  and  the  man  in  charge  of  the  heating  of  the 
food,  by  placing  his  hand  on  the  regulator  and  watching  the  thermometer^ 
wInVh  is  fitted  to  the  sterilizer,  can  subject  the  baskets  and  the  tubes  in 
them  to  whatever  degree  of  heat  is  oixleretl,  and,  of  coui'se,  for  any  lengtJ^ 
of  time  required.    (Fig,  4.)  M 

After  the  fooil  has  been  heated,  the  baskets  are  taken  out  of  the  steril- 
izer and  placed  in  the  eooling-tank,  w^here  the  temperature  of  the  food  ia^ 
reduced  to  13.3^  C  (38°  F.).  ^ 

The  baskets  are  then  placed  in  the  delivery  wagon,  which  quickly 
conveys  them  to  their  various  destinations.    (Fig.  t5.)  « 

When  the  baskets  are  deliveixKl  at  the  homes  of  the  consumers  the  bas-^ 
kets  and  tulies  of  the  previous  day  are  returned  to  the  laboratory,  and  are 
taken  directly  from  tlie  street  to  the  wash-room,  which  is  entirely  shut  off 
from  the  rest  of  the  laboratory.  Here,  in  oj-der  to  e^arry  out  absolutely  the 
aseptic  precautions,  the  baskets  and  everything  which  has  l>eeD  returned  to 
the  laboi*ator}'  are  placed  in  a  special  sterilizer  belonging  to  the  wash- 
rotjm.  The  Ijottles  after  being  sterilized  are  thoroughly  washed  iu  tubs  iu 
a  solution  of  soda  and  water.  All  the  tags  and  stoppers  are  destroyed 
aft^r  sterilization.  The  baskets  are  of  woven  willow,  and  are  easily  kept 
sterile. 

In  this  way,  always  guarding  against  possible  infection  of  all  kinds, 
the  laJx^ratory  enables  us  to  make  use  of  the  chemical  and  bacteriological 
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Ulustratfou  showing  packnge  employed  for  mrsdlfled  milk,  with  nursery  apparatus  for  wanning. 
Ill  the  loR  of  the  picture  is  the  b&sket  holding  ten  tubes  of  a  cftpariry  of  six  ounces  ciich.  In  ftont  nf 
the  basket  is  a  fmir-ounce  tube  in  a  wire  Btand.  In  the  ralfldle  of  the  picture  is  a  tin  apparfltua  for 
warming  the  milk  at  the  time  of  feeding.  An  alrohnl  lamp  is  shown  beneath  the  warmer,  and  a  tube 
«f  milk  «ncl  a  ttHTinometer  for  testing  Ibe  tepiperatnre  of  the  milk  are  in  the  tin  warmer.  Next  to  ond 
to  the  right  of  the  ttn^varraer  la  a  tube  with  a  eapanty  of  elghl  ounces.  It  is  enclojvod  in  a  white 
worsted  co^y,  hna  ihe  rubier  nipple  in  place.  Aiid  la  supported  in  a  wire  sitmnd.  lu  the  right  of  the 
picture  is  a  basket  cnntaining  six  tubes  with  a  capacity  of  eight  ounces  each.  In  front  of  this  basket 
ar«  an  efght-ounee  tube  and  a  four-ounce  tube. 
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knowledge  which  we  have  acquired  in  conuection  with  the  feeding  of 
infants,  and  fulfils  the  reqiiiremeiitJi  of  that  system  of  substitute  feeding 
which  up  to  the  present  time  has  proved  to  be  the  best. 

Modification, — Supposing  that  it  is  desired  to  prescribe  some  modified 
milk  for  an  infant  four  months  old,  with  normal  digestion  and  of  normal 

fht  and  development*  A  prescription  can  be  written  as  foHowa  on  a 
milk-prescription  blank,  just  as  you  would  write  a  prescription  for  a  drug : 


Per  Cevt. 
Pat 

Milk-sugar     .    . 

Ppoteid*  .    ♦   ♦    . 

lineml  mutter  . 

Vfmr     .   .   ,  , 


Milk-Pbescriptiok  Blank, 

Remarks, 

4.00  Number  of  feedings     .   .  7, 

7.00  Amount  at  each  feeding  ,  185  c.c.  (^  oz 

l.&O  Infants  agQ  .,...,  4  montba. 

I iifaiU'fi  weight .        .        ,  14  poinid^, 

Li mv- water. 5  per  cent, 

Htat 75*'  C.  (167»  F.)- 


100,00 


Ordered  for. 


D»te 


-189 


Signature 


I 


The  percentages  written  for  in  this  prescription  are-^fat,  four ;  sugar, 
iren ;  protelils,  one  and  a  half;  reaction,  slightly  alkaline  ;  the  number  of 
ieedingSy  seven)  the  amount  at  each  feeding,  one  hnndi'ed  and  thirty-five 
cubic  centimetres  (four  and  a  half  ounces) ;  the  tubes  to  be  heated  for  twenty 
minutes  at  a  tempemtui*e  of  75°  C,  (167°  F.). 

In  regard  to  the  question  of  the  reaction,  it  can  be  left  to  the  milk- 
modifieri  as  we  leave  to  bini  the  carrying  out  of  other  directions  contained 
in  the  pre^ription.  If  the  milk  brought  to  the  laboratory  on  the  special 
day  when  we  ai'e  sending  our  prescription  is  sufficiently  alkaline  for  an 
i]i£iiit*s  digestion  when  normal,  no  lime-water  need  be  added.  If,  on  the 
omitimry,  the  milk  has  its  usual  acid  or  amphoteric  reaction,  the  milk- 
modifier  will  make  it  slightly  alkaline,  in  accoitlanoe  with  our  prescription 
and  according  a^  tlie  milk  of  the  special  day  has  a  greater  or  less  acid 
roaetion.  Lime-water  is  the  best  material  to  use  for  this  puqiosCj  and  the 
least  likely  to  do  harm.  If,  however,  the  infant's  digestion  is  not  normal, 
and  we  wish  to  prescribe  a  precise  amount  of  lime-water,  we  can  do  so  by 
writing  for  whatever  percentage  we  choose,  as  we  do  for  the  other  elements 
of  the  milk.  In  modifying  the  milk  which  comes  from  the  farm  connected 
with  this  laboratory,  as  a  rule,  one-tweotieth  part  of  lime-water  (five  per 
eent.)  is  sufficient  to  make  the  reaction  correspond  to  that  of  normal  human 
milk.  By  referring  to  the  following  table  it  will  be  seen  what  the  percent- 
age of  lime-water  should  be  in  ortler  to  obtain  a  greater  .or  less  degree  of 
alludinity. 

Vot.  V,— 4 
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JlMJkCiton. 


rkm  ikiiandj  alkaline,  and  corresponding 

to  be  Siolnble  to  tlie  extent  of  one  part  in 
I  puts  of  water  at  a  temperature  of  15.5^  C. 
yhfr«Btotuioe  of  lime- water  coutaiQ  rather  more 
t)  rf  CW>tHj  (hydrate  of  lime).  The  tempera- 
1^  f^  c^  oiSeienl  to  kill  the  develaped  bacteria  which 
^B^  t»  llhr  J^gcsdaia  of  the  infant^  and  at  the  same  time 
in*  F,^  lfc«  point  at  whicli  coagulation  of  the  proteids 
^r^  lias  obtain  a  practically  pure  fresh  milk 
ir-fore  \*Tite  in  our  prescription  75^  C.  {167° 
^  Mik  k  to  be  sent  a  long  distance,  if  the  weather  is 
hss  to  last  for  more  than  twenty -four  hours,  a 
—  -t  ^MM^etti  be  used  according  to  the  wish  of  the  prescriber. 
21i^  F,)  is  a  temperature  used  for  these  pur|)oses  in  the 
Vtee,  Wfg^Mi,  we  wish  the  milk  to  be  absolutely  sterilized,  as 
t^tft  wken  vpe  are  preparing  it  for  an  ocean  voyage  or  for  a  trip 
1  (Kg,  6),  not  only  a  high  degree  of  heat,  100=*  C  (212^ 
tmm  «r  three  heatings  with  intervals  of  twenty-four  hours  are 
Aiicoaiplete  sterilization,  and  this  can  be  called  for  in  our 
Tfc^faigtb  of  time  during  which  the  milk  should  be  heated, 
^  ^  1^1^  <Mi  ht  left  to  the  judgment  of  the  superintendent  of  the  labora- 
^MiL  Bh^AiV  ^  ^^°  minutes  is  often  sufficient  to  kill  the  developed  Imc* 
^jp^^J  l»  mke  this  especial  milk  practically  sterile.  Experience,  how- 
^,^1^  ^^  piv^red  that  during  transportation  the  milk  is  often  exposed  to 
eoodocive  to  the  further  development  of  bacteria,  and  that 
tk#  bttfteiological  results  which  we  obtain  in  the  laboratory  do 
bold  when  the  milk  is  exposed  to  these  varied  conditions  of 
fiai^  Ab  •  rule,  therefore,  from  twenty  to  thirty  mioutes  is  the  proj)er 
fl^^to  ImbI  aixtures  of  modified  milk  seut  from  the  laboratory. 

Tilt  prtwriptioD  when  written  by  tiie  physician  is  sent  to  the  clerk  in 
^  <A»  i'rf*  the  laboratory*  The  clerk  copies  it  into  a  bm^k  which  recoixls 
«Kk4ayV  ieeding  of  each  individual  infant.  The  clerk  tlicn  translates  the 
llmkiiin's  prescription  into  such  a  form  as  can  be  readily  understood  by 
ilif  modifying  clerk*  Of  course,  this  form  may  varj"  in  different  parts  of 
lilt  world  aeconliug  as  the  metric  or  the  apothecary  system  is  in  use.  In 
llie  upork  of  these  lalK)rat€ries,  although  the  prescriptions  are  written  by  the 
t%ll}*^1^ians  in  the  metric  system,  it  has  been  found  more  convenient  when 
delivcrwl  to  the  patrons  of  tlie  labomtory  to  have  the  amounts  cxpi-essed  in 
ounces  and  draelims.  The  office  clerk,  after  translating  the  metric  per- 
centages into  ounces  and  drachms,  copies  it  on  a  blank  which  is  called  the 
Modit\*iug  Clerk's  Formula. 


Fio.  n. 

t 

Ic^lioic,  holding  twi;lve  I ube».    Keci?jHiicle  iiii  ire  In  >                             1  tinirrHury  prttM:npU(jii- 
blmik  in  front  of  box,  and  fMokiiiK-F'^tiiM  e     ,              >  •  i  ^»^>en  lid. 

i 
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ThiB  formula  is  then  pkctd  in  the  bauds  of  the  modifying  clerk,  who 
combiDes  the  different  elements  of  the  preseriptioa  by  means  of  the  ele- 
mental materials  which  have  Ijoen  brought  into  the  modifyLng-room  from  a 
(liiferent  part  of  the  laboratory,  and  which  have  been  already  described* 
Physicians  have  been  requested  to  write  their  prescriptions  within  certain 
limits  as  to  tlie  jiercentages  of  the  fat,  sugar,  and  proteids,  and  to  allow  the 
mineral  matter  tor  the  present  to  r^ulate  itself.  The  limits  which  up  to 
the  present  time  the  laboratory  has  found  it  necessary  to  place  on  the  pi-e- 
scriptionfl  for  the  milk-modifiers,  and  within  which  the  modifying  clerk  is 
supposed  to  put  up  the  prescription,  are  as  is  shown  in  this  table : 

Fat ,    .   .    .   From  0.08  to  36.00 

Sugar From  0.87  to  20.00 

Proteids ,    .    .    .    , From  0.22  to    4.00 

The  results  obtainal  from  combining  the  modifying  materials  have  so 
often  been  proved  to  be  practically  correct  that  we  can  assume  that  when 
we  write  a  prescription  we  shall  obtain  a  product  which  in  its  various  ele- 
ments comes  within  a  fraction  of  one  per  cent. 

The  following  table  will  be  of  use  to  those  who  wish  to  write  for  cer- 
tain percentages  of  fat,  sugar,  and  proteifls : 

FxACTicAL  Limits  or  Milk-Modificatios  which  cait  bs  accomplished  in  thi 

Labobatort. 

I, 

Ij<iW  FaU. 

Fal   .  .   . 0.03       0.04        O.OS        0,12^16 

SttgftT 2,00        8,00        4-^5         6.00—7.00 

Pruteid* 0,75        l.OO        2.00        8.00—4,00 

II. 

Low  Sugars. 

•    .    .    ,    .   0,B7        1.40        2,12        8.50—4.30 

Fit   .   , 2,00        3,00        8.60        4.00 

Prot«ids ,    .   0.75        1.00        2,00        8.00—4,00 

UI. 

Loiv  ProteiM. 

pF0t4»di 0,22        0,34        0.45        0.53 

Fat    . 2.00        3.00        4.00        4,50 

8ugmr 2.00        8.00        4—6        6,00—7.00 

In  I.  the  lowest  percentages  of  fat  which  can  practically  be  used  at  the 
laboratory*  have  been  combined  with  the  various  j^eitientages  of  sugar  and 
pn3teids ;  in  II.  the  lowest  percentages  of  sugar  which  can  be  combined 
with  these  various  peroeutagea  of  sugar  and  proteids;  and  finally  in  III. 
the  eame  calculation  has  been  made  for  the  proteids« 

Other  materials  can  also  be  obtained  at  the  laboratory  on  the  physician's 
presmription  for  older  infants  and  children,  notably  preparations  of  oats, 
barley^  and  wheat 


52  FEEDING    IN    INFANCY   AND    EARLY    CHILDHOOD — WEANING, 

When  a  physician  onlers  cereals  to  be  prepared  at  the  laboratory  he 
can  thus  obtain  exact  preparations  a^  to  the  percentages  of  the  constituentg 
of  any  oereal  food.  This  is  accijmplished  by  employing  an  analyBia  of  the 
special  cereal  ordered,  and  with  dietilled  water  as  a  diluent  regulating  the 
time  the  heating  should  be  maintained  with  **  live  steam*'  around  the  iK)rce- 
lain  crocks  which  are  used  for  tliis  piiq>o«e. 

The  question  having  arisen  whether  the  emiilsiou  of  milk  which  is  used 
for  modification  is  intertered  with  or  destroyed  by  mocliiication,  the  fol- 
lowing spec!iraen  of  milk  strongly  magnified  and  photogmphed  will  be  of 
interest : 

Fig,  7  repreHenta  a  drop  of  milk  the  percentage  of  which  is  as  seen  in 
the  following  analysis : 

ANALYsm 

Cow's  Milk. 

Fftt _ 4.04 

Sugar 4,56 

Proteids 4.15 

MJTieniJ  matter 0,71 

Total  solids .    ,    , 18.45 

Water. .   .    - 86.55 

100.00 


Fig.  8  18  a  drop  of  a  mixture  which  has  been  so  treated  as  to  represent 
the  same  analysis,  and  which  in  fact  is  the  original  whole  milk  that  has 
been  separated  and  recom posed. 

The  photographs  show  that  the  emulsiou  of  the  recomposed  milk  is 
quite  as  good  as  that  of  tl^e  original  milk  from  which  it  was  separated. 
There  is  not  much  question  that  the  separation  and  recomposition  of  milk 
are  not  injurious  so  far  as  the  emulsion  m  crjocerned. 

As  In  direct  feeding  from  the  breast  the  food  which  the  infant  receives 
has  the  same  temperatui'€j  at  the  end  of  the  feeding  as  at  the  beginning, 
36.6^  to  37.7''  C.  (98°  to  100^  F.),  this  provision  of  nature  should  be  copied 
and  the  temperature  of  the  fotxl  not  allowed  to  vary  during  the  time  it  is 
being  taken*  To  accomplish  this  end  a  white  worsted  cozy  can  be  used. 
The  cozy  is  warmotl  at  the  same  time  that  the  milk  is  being  heated,  and  the 
tube  when  placetl  in  it  is  prevented  from  ccwjling.  Thus  the  iufant  receives 
a  food  of  unvarying  tem{>erature  throughout  the  whole  of  the  feeding. 

For  trausportatiun  au  ice-lx>x  (Fig.  6)  can  be  used  in  hot  weather,  and 
will  always  prov^e  of  great  practical  utility. 

This  lx)x  admirably  ser\^es  the  purposes  of  an  expreswS-box  and  of  a 
home  refrigerator.  The  toe  is  packed  in  a  metal  compartment  in  the 
middle  of  the  lx)X,  and  the  tulles  are  plaif.^1,  each  in  its  own  compartment, 
around  the  sides  of  the  ice- receptacle. 

The  followiug  prescriptioos  which  the  writer  has  sent  to  the  lalwmtory 
at  different  times  will  give  a  very  fair  idea  of  the  simplicity  and  precieioD 
of  su  bst i  tut€*feed  i  ng  : 


^ 
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Pbucriptiok. 
A  girl  iix  years  old ;  duodenal  jaundice  (funeUonat). 

B  Fat 0.60 

Milk-sugar 6.00 

Proteids 8.00 

Lime-water 10.00 

Send  12  tubes,  each  4  ounces. 

Pbescbiption. 
A  bey  six  weeks  old;  healthy, 

B  Fat 8.00 

Milk-sugar 7.00 

Proteids 1.60 

Beaction Slightly  alkaline. 

Heated  to 76o  C.  (167o  F.). 

12  tubes,  each  2  ounces. 

Pbescriptiok. 
A  hoy  six  months  old;  healthy. 

B  Fat 4.00 

Sugar 7.00 

Proteids 2.00 

Reaction Slightly  alkaline. 

Heated  to 75«  C.  (167*  F.). 

8  tubes,  each  6  ounces. 

Pbsscription. 
A  girl  four  months  old;  proteid  digestion  weak, 

B  Fat 4.00 

Sugar 7.00 

Proteids 0  75 

Lime-water 6.00 

Heated  to 75«  C.  (167°  F.) 

8  tubes,  each  4  ounces. 

Pbescriptiok. 
A  boy  six  months  old ;  sugar  digestion  weak, 

B  Fat 8.00 

Sugar 4.00 

Proteids 2.00 

Lime-water 6.00 

Heated  to 75«  C.  (167°  F.). 

8  tubes,  each  6  ounces. 

Pbescriptiok. 
A  girl  four  months  old;  summer  diarrhnea.     Food  has  to  be  sent  to  a  distant  town  by 

express, 

B  Fat 2.00 

Sugar 5.00 

Proteids 1.00 

At  time  of  each  feeding  add  lime-water 8  drachms. 

Heated  to 100«  C.  (212«  F.) 

20  tubes,  each  1  ounce  and  1  drachm. 

In  this  last  case  the  diarrhoea  had  not  I)een  sufficiently  studied  to  deter- 
mine whether  it  was  putrefactive  or  fermentative,  so  that  a  safe  general 
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prescription  was  sent  to  begin  with.  The  lime-water  had  to  be  introduced 
at  each  feeding  on  account  of  the  100^  C.  (212^  F.)  heating  necessitated  by 
the  hot  weather  and  the  distance  to  be  sent.  If  Uie  lime-water  had  been 
introduced  at  the  laboratory  and  heated  to  100*^  C.  (212®  F.)  with  the  food, 
a  reaction  would  have  taken  place  between  the  lime  and  the  sugar  and  the 
mixture  would  have  turned  brown  and  have  had  a  peculiar  taste. 

Feeding  of  Average  Infants  Bom  at  Term. — When  an  infant  is  born  at 
term,  is  of  normal  weight  and  development,  and  is  healthy,  the  quality  of 
the  food  to  b^in  with  should  usually  be  as  shown  in  the  following  pre- 
scriptions : 

Prescription. 

For  the  first  twenty-four  to  thirty-six  hours  of  life, 

B  Milk-Bugar,  five  per  cent,  solution ,  in  eterilized  distilled  water. 

Prxscriptioh. 
First  week, 

R  Fat 2.00 

Sugar  .       6.00 

Proteids 0.76 

Reaction Slightly  alkaline. 

Heated  to 76o  0.  (167<>  F.). 

Prescription. 
Second  week, 

R  Fat 2.60 

Sugar 6.00 

Proteids 1.00 

Reaction Slightly  alkaline. 

Heated  to 76«  C.  (167<>  F.). 

Prescription. 
Third  week. 

R  Fat 8.00 

Sugar 6.00 

Proteids 1.00 

Reaction Slightly  alkaline. 

Heated  to 76«>  C.  (167<»  P.). 

Prescription. 
Four  to  six  weeks, 

R  Fat 8.50 

Sugar      6.60 

Proteids 1.00 

Reaction Slightly  alkaline. 

Heated  to 75«  C.  (167«  F.). 

Prescription. 
Six  to  eight  weeks. 

R  Fat 8.60 

Sugar 6.60 

Proteids 1.60 

Reaction Slightly  alkaline. 

Heated  to 76<»  C.  (167«  F.). 
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Priscriptioit. 
Two  to  four  mofiths. 

a  Pat 4.00 

Sugar 7.00 

Pmteidi 1.50 

Reaction Slightly  alkaline. 

Heated  to 76<»  0.  (167o  P.). 

Prbscription. 
Four  to  eight  months. 

B  Fat 4.00 

Sugar 7.00 

Proteids 2.00 

Reaction Slightly  alkaline. 

Heated  to 75«>  C.  (167«»  P.). 

Prescription. 
Eight  to  nine  months. 

B  Fat 4.00 

Sugar 7.00 

Proteid« 2.60 

Reaction Slightly  alkaline. 

Heated  to 76«  C.  (167*»  P.). 

Prkscription. 
Nine  to  ten  months. 

B  Fat 4.00 

Sugar 7.00 

Pn»teids 8.00 

Reaction Slightly  alkaline. 

Heatvdto 76®  C.  (167®  F.). 

Prescription. 
Ten  to  ten  and  n  half  months. 

R  Fat 4.00 

Sug«r 6.00 

Pn»teid8 3.25 

Reaction Slightly  alkaline. 

Heated  to 75®  C.  (167®  P.). 

Prescription. 
Ten  and  one-half  to  eleven  months. 

R  Fat 4.00 

Sugar 4.50 

Prc.tcids 3.50 

R<*ft<*tion Slightly  alkaline. 

Heated  to 75©  c.  (167®  P.). 

Prescription. 
Eleven  to  eleven  and  one-half  months. 
B  Unmodified  cow's  milk. 

At  about  the  tenth  or  eleventh  month  at  first  one  and  then  two  meals 
can  be  given  daily  of  equal  |>arts  of  oat  jelly,  prepared  at  the  labora^ 

tory,  with  plain  cow's  milk  heated  to  75°  C.  (167°  F.)  and  a  little  salt 
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added  according  to  the  infant's  taste  at  the  time  of  the  feeding.  Freshly 
prepared  barley  or  wlieat  cau,  if  preferred,  be  given  with  milk  at  this  age. 

In  the  twelfth  month  the  infant  can  be  accustomed  to  taking  a  little 
bread  one  day  old  with  its  milk,  and  to  l^e  fed  from  a  spoon,  so  that  by  the 
time  it  is  a  year  old  it  is  taking  bi-eadand  milk  for  its  breakfast  and  snpper, 
and  oat  jelly  and  milk  for  the  three  middle  meals. 

Although  exact  roles  for  the  modification  of  milk  in  health  and  disease 
cannot  as  yet  l^e  given,  yet  one  tmnuot  help  feeling  from  the  large  number 
of  cases  which  have  been  treated  in  this  way  that  certain  impressions  which 
have  been  derived  from  watching  earefiilly  the  results  of  this  treatment 
may  l>e  of  some  use  to  those  who  are  working  in  this  field  of  medicine. 
For  instance,  in  regard  to  the  treatment  of  a  difficult  proteid  digestion,  it 
has  been  found  that  instead  of  predigesting  the  protcids  it  is  better  to 
reduce  them  fii'st  to  a  rainimym,  and  then  graduallyj  as  the  prateid  digestion 
becomes  stronger  from  not  l>eing  oveitaxed,  to  increase  the  proteid  per- 
centage nntil  the  amount  necessary  for  nutrition  is  attained.  Thus,  begin- 
ning with  the  protcids  0.25  for  all  ages,  whether  infant,  child,  or  adult, 
to  increase  up  to  L50  for  infants,  2  to  3  for  chiklren,  and  3  to  4  for  adults. 

According  to  the  Avriter's  experience,  it  is  seldom  wise  t4>  increase  tlie 
fat  above  four  per  cent,,  which  is  the  usual  limit  found  in  breast-milk, 
esfjGcittlly  during  the  first  eight  or  ten  months  of  life  in  the  feeding  of 
healthy  infants^  Where,  however,  fat  is  indicated,  as  in  those  cases  in 
which  cod-liver  oil  is  usually  prescril>ed,  a  decided  increase  in  the  fat  gp 
to  five  or  SIX  per  cent,  is  at  times  of  value. 

It  Ls  also  noticeable  that  since  it  has  been  found  i>ossible  to  accomplish 
the  exact  and  careful  mijdificatiou  of  milk  at  the  laboratory,  using  the 
many  different  combinations  at  our  command,  our  experience  does  not  ac- 
coi-d  with  that  of  those  who  l)elieve  that  certain  individuals  cannot  take 
milk,  or  that  milk  is  contra-indicated  in  certain  diseases.  All  foods  contain 
practically  the  same  constituents,  and  milk,  or  milk  mixetl  with  starch, 
comprises  all  these  constituents.  The  individual  does  not  reject  milk,  or 
suffer  from  mahmtrition  caused  by  the  administration  of  milk.  Milk  is 
not  contra-indicated  in  an  esiiccial  disease;  on  the  contrary,  it  is  some  ele- 
ment, or  constituent^  or  combination  of  the  constituents  making  up  the  milk 
whcivin  the  fault  lies.  We  might  just  a.s  well  at  onve^  and  better,  too, 
because  we  can  do  it  more  exactly  and  more  simply,  find  out  by  changing 
our  modification  whether  it  is  the  fat,  or  the  sugar,  or  the  proteid,  or  the 
stai-ch  digestion  which  is  weak  or  diseased,  or  whether  these  elements  as  a 
culture-ground  will  encourage  bacterial  growths  in  the  indi\*iduaL  We 
can  then  i*emedy  the  trouble  by  not  overtaxing  the  es|>ecial  function  nntil 
it  has  had  time  to  recover  its  normal  i¥>wer*  The  gi^eat  mistake  which 
those  make  who  experiment  with  foods  is  that  they  look  upon  the  diflerent 
fc»ods  and  their  action  and  effects  in  health  and  disease  as  a  whole,  and  not 
at  the  details  which  make  up  this  whole.  Milk,  as  a  whole,  is  a  mild  and 
dimple  dinner  made  up  of  the  same  food-constituents  as  are  placed  on  our 
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^les,  excepting  that  in  it  we  have  the  starch  predigested  into  sugar.  Ooe 
iodividtml  will  thrive  best  on  an  excess  of  vegetable  food,  another  on  fats, 
another  on  meat,  and  this  idiosyncrasy  of  the  individual  in  early  life  and 
in  diBca^  in  later  life  can  be  met  by  simply  modifying  these  food-constit- 
uents in  the  milk. 

In  a  fairly  large  experience  derived  fixim  the  care  of  infants  who  have 
been  fed  from  the  first  days  of  life  among  people  who  have  had  sufficient 
means  to  give  their  children  the   best  hygienic  surroundings,  I  cau  state 
that  I  have  never  yet  seen  an  infant  who  during  the  fii*st  ten  or  twelve 
months  of  its  life  was  carefully  fed  on  nothing  but  the  milk  from  these 
liboratorieSy  where  the  percentages  of  the  milk  constituents  were  carefully 
ditoged,  enter  upon  its  second  year  without  firm  flesh  and  an  average  de- 
velopment.    I  have  fonnd  the  teeth  to  be  sound  and  to  oome  at  the  usual 
age.     The  functions  of  sitting,  walking,  and  standing  and  the  amylolytic 
function  all  appear  and  develop  normally.     I  have  followed  these  children 
into  their  third,  fourth,  and  fifth  years,  and  have  found  them  strong,  ruddy, 
with  good  bones  and  teeth,  aud  with  digestions  which  permit  them  to  be 
fed  on  a  general  mixed  diet  of  all  the  food  elements. 

It  has  long  been  noticed  that  in  breast-feeding  an  infant  is  often  found 
(o  digest  well  the  milk  of  one  woman ^  and  to  suffer  from  serious  digestive 
disturbanceH  when  another  woman's  milk  is  suljstituted  for  it  For  this 
reiflon  in  selecting  a  wet-nui-se  we  not  infrequently  have  to  try  one  nurse 
iAer  another  until  one  can  be  found  in  wht>se  milk  the  proijortious  of  the 
ku  sugar,  and  proteids  are  suited  to  the  infant's  digestion.  So  it  is  with 
older  children ;  if  cow's  milk  is  not  well  digested  the  diflerent  constituents 
of  the  milk  should  be  changed  in  their  proportions  and  in  their  combina- 
tions until  proper  percentages  and  combinations  have  been  found.  It  must 
bt  remembered  that  prescril>ing  so  much  milk  and  so  much  cream  is  a  very 
indefinite  method,  and  one  in  the  use  of  which  it  will  be  fouud  that  most 
varying  percentages  will  result,  and  often  entirely  unlike  what  we  sup|X)se 
wc  are  prescribing.  The  only  exact  method  by  which  we  can  obtain  the 
percentages  of  the  different  elements  which  we  believe  will  suit  the  in- 
dividual case,  and  which  can  make  our  own  experienw  valuable  in  com- 
pariscjn  with  that  of  others,  is  to  pi^scril>e  dii'ectly  a  definite  jjerceutage  of 
the  fat,  sugar,  and  proteids.  This  method  is,  in  fact,  exceedingly  necessary 
iu  scientific  infant  feeding. 

We  are  not  in  position  to-day  to  say  exactly  what  are  tlie  l>est  modi- 
fications of  milk  to  l>e  used  iu  all  the  manifold  instances  iu  which  some 
tnodificatioo  is  evidently  indic-ated  ;  we  have  leanied  that  to  modify  milk  is 
a  wise  and  valuable  adjunct  to  our  treatment,  and  in  ceitaiu  mstances  what 
coaibinations  of  the  constituents  of  the  milk  ai-e  Ijest  for  the  individual 
om*  Looking  at  the  subject  as  a  whole,  however,  we  are  stmngly  im- 
pttaggd  with  the  value  of  the  opinion  that  different  individuals,  both  in 
bttlth  and  in  disease,  requii*e  ditferent  ojmbiuations  of  the  wnstituents  of 
file  milk  to  suit  a  sj^ecial  case,  from  the  fact  that  with  the  ignorance  of  the 


58 


FEEDING    IN    INFANCY    AND   EARLY   CHILDHOOD — WEANING. 


prescriber  working  against  the  prescription,  still  the  result  is  that  in  a  vaal - 
majority  of  instances  the  patients  have  dune  well.  The  position  which  it 
seems  fair  for  us  to  take  is^  that  the  principle  of  the  mcKlification  of  milk 
is  scientificj  is  praetieai,  is  right,  that  in  the  milk-laboratonr'  we  have  one 
more  instrument  of  precision  to  aiti  lis  in  our  work,  and  that  in  all  piHjb- 
ability  the  failures  are  not  to  be  attributed  to  the  principle  and  tiie  instru- 
ment, but  to  us,  who,  acknowletlging  the  principle  as  a  whole,  and  using 
the  instrument,  are  as  yet  ignorant  of  the  details  which  make  up  that  pHflz^ 
ciple,  and  do  not  do  the  instrument  justice.  4^Hb 

When  any  si>ecial  modification  of  milk  obtained  from  the  laboratory  ^oes   " 
not  suit  an  individual  infant  or  child,  and  the  treatmeut  with  this  is  not 
successful,  each  of  the  elements  of  the  milk  must  be  carefully  changed  and 
different  combinations  of  these  elements  tried  until  the  individual  idiosyn- 
crasy in  the  especial  case  is  discovered. 

Qtmniitif  of  Food  at  Different  Ages. — The  following  table  represents 
the  average  amount  of  food  taken  at  dittei'ent  periods  during  the  first  year 
by  three  hundred  and  forty-one  infants  who  were  fed  from  the  milk -labora- 
tory. They  were  all  well  and  strong,  of  average  weighty  and  steadily 
gained  during  the  year.  They  received  only  stated  amounts  of  food  care- 
fully ordered  by  pres*;riptiou  at  the  milk-laboratoiy,  and  were  watched 
with  the  greatest  care  to  see  when  they  were  evidently  hungry  enough  to 
have  the  total  amount  of  their  food  increased.  Of  course,  the  opportunity 
for  exact  work  is  almost  unlimited  where  one  has  a  milk-laboratory  at  his 
command,  and  it  therefore  seems  that  this  method  of  determining  exact 
gafitrie  capacity  is  an  unusually  good  one,  and  one  which  has  never  been 
thoroughly  carried  out  before. 

Three  Hundrb0  and  Fortt-ok*  Intantb  Feb  at  the  Milk- Laboratory. 

No,  or  Cases  fob     Avzbage  Amoititt  op  Food  at 
^^■*  Each  Age.  Bacii  FwcDim>. 

C,C.  Ouncci. 

Birth 46  29.4  0.98 

Four  weeks 76  70.5  2.86 

Eight  we^kfi  .    ....   84  96.6  3.22 

Twelve  wc^eks     .  97  118.8  3.9« 

Sixteen  weeks     ,  -    87  1S7.0  4,67 

Twenty  wecka    . 86  158.4  5.28 

Sixmonthi 78  17L3  6.71 

Seven  montha ,    .        .    56  186.4  6.18 

Eight  monlhg  ,   64  208.6  6.96  ^ 

Nine  months  .    .  45  226.2  7.54  ,  11 

TenmonthF    -    83  238.8  7,89  ■ 

Eleven  moBthB       .    .  28  242.0  8,07  || 

(In  this  Uhle  the  same  infant  hik»,  of  course,  been  reeorded  a  number  of  times  nt  dif» 
tetent  ages.) 

FEEDING  OF  PREMATURE   INFANTS. 

The  most  satisfactory  example  of  the  value  of  feeding  with  exact  per- 
centages  representiog  the  constituents  of  food,  and  not  prescribing  food  as 
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I  shown  in  the  feeding  of  premature  iDfants*  Here  It  has  be^n 
such  \^tal  importance  that  the  digestive  function  of  the  infant 
should  not  be  overtaxed,  that  the  possibility  of  providing  for  the  undevel- 
oped premature  infant's  stomach  a  railk  with  its  percentages  mechanically 
eoirect  is  of  unquestioned  value.  The  quantity  which  should  be  ^iven  to 
the  premature  infant  is,  of  course,  very  iraiwrtant,  and  has  not  been  spoken 
of  in  the  previous  article.  This  amount  has,  however,  been  deduced  from 
direful  measurements  of  foetal  .«toraacli8,  just  as  we  have  ailculated  the 
amount  which  should  lie  given  to  the  infant  at  term  and  during  the  first 
jmt  of  its  life  It  will  be  found  by  retcrring  to  the  investigations 
whid)  have  been  made  on  this  subject  that  it  is  safer  to  begin  with  four  or 
6ve  cubic  centimetres  (about  one  gramme)  and  gradually  to  increase  the 
unount  up  to  a  point  where  our  very  imperfect  knowledge  ou  this  subject, 
dmved  partly  from  the  weight  of  the  infant^  mak*?s  us  believe  that  its 
iomach  is  full,  than  to  l)egin  at  once  with  the  larger  amount.  It  is 
ibfiolntely  neoeasary  that  we  should  avoid  distention  of  the  stomachy  as 
this  may  prove  fatal.  In  this  early  f>eriod  of  development  not  ouly  are  the 
loags  and  the  heart  immature,  anil  in  need  of  a  carefully  m(xlitie<J  air,  but 
tile  gastro-enteric  tract  is  also  undeveloped  in  its  size  and  functions ;  it 
Ottdi  nnaller  quantities  of  SxhI  and  shorter  iutervals  of  feeding  than  in 
the  stage  of  development  met  witli  at  birth.  Its  functions  are  essentially 
weak,  are  not  ready  to  be  us4xl,  and,  if  useil,  as  they  must  be  to  support 
life,  they  are  easily  overtaxed,  as  lias  been  proved  over  and  over  again. 
If  we  but  recognize  that  while  the  fat  digestion  with  its  percentage  of  3  to 
4,  the  sugar  digestion  6  to  7,  tlie  proteid  digestion  1  to  L50,  are  so  well 
developed  in  the  average  infant  at  term,  and  so  well  provided  for  by  hu- 
nun  breai^t-milk  with  its  percentages  correspouding  to  what  the  digestive , 
fnactioiis  of  this  stage  of  development  are  ready  to  receive,  we  must 
iializep  on  the  contrary,  that  the  premature  infant's  digestive  functions  are 
in  an  earlier  stage  of  development,  and  that  at  the  seventh  month  of  iutra- 
utmne  life  the  fat  percentage,  instead  of  being  3,  as  at  the  ninth  month, 
may  be  only  1,  the  sugar  digestion,  instead  of  7,  may  be  only  3  or  4,  and 
the  pn>teid  digestion,  instead  of  1  or  2,  may  be  only  0,26  or  0.45. 

These  rules  the  writer  has  tested  clinically,  and  tliey  are  .significant  as 
ihowing  that  nature,  while  providing  the  best  food  by  means  of  the  human 
bnasi  for  the  stage  of  development  met  with  at  terra,  does  not  provide  a 
nitablc  iTjod  for  the  stage  of  development  met  with  in  the  seventh  and 
i%fath  months  of  pregnancy*  Many  a  premature  infant  has  died  from 
bong  pot  to  the  breast  of  its  own  mother,  for  the  human  mamma  has  not 
been  made  to  modify  its  milk  constituents  into  low  [»en*entages,  but  from 
hog  ages  of  use  and  inheritant^  has  been  taught  to  modify  in  the  higher 
peroeotagea  adapted  to  the  tenth,  eleventh,  and  twelfth,  or,  rather,  first, 
ikiiikI^  and  third  months  of  life.  In  this  class  of  cases,  therefore,  there 
to  be  no  question  that  the  careful  modification  of  cow ^s  milk,  by  deal- 
with  low  percentages,  gives  the  premature  infant  a  far  better  chauce  for 
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life  than  does  human  breast-milk.  Anyone  who  has  followed  a  premature 
infant  from  the  day  of  birth,  giving  it  up  to  the  time  of  weaning  nothing 
but  carefully  combined  percentage  feeding,  seeing  it  digest  and  thrive  first 
on  0.50  of  fat,  4  of  sugar,  0.26  of  proteids ;  theu  ou  1  of  fat,  6  of  sugar, 
0.50  of  proteids ;  then  on  L50  of  tat,  5.50  or  6  of  sugar,  0.75  of  proteids  ; 
then  on  3  of  fat,  6.50  of  sugar,  1  of  proteids  ;  then  on  3.50  of  fat,  6.50  of 
sugar,  1.50  of  proteids  ;  then  on  4  of  fat,  7  of  sugar,  and  2  of  proteids  iu 
the  sixth  montli,  cimnot  help  feeling  that  at  least  we  are  appmaoliing  the 
time  when  an  exact  system  of  dealing  with  nutrition  is  to  be  hoped  for. 

In  connection  witfi  the  food  which  is  given  to  the  premature  iufant,  it 
has  been  found  that  where  the  infant  swallows  or  sucks  with  difficidty  a 
device  suggesteil  by  Dr*  Breck  will  often  Ik?  of  practical  use*     (Fig.  9.) 

It  is  simply  a  glass  cylinder  twelve  centimetres  (four  and  three-fourths 
inches)  long  and  two  and  four-tenths  centimetres  (one  iuch)  in  diameter. 
The  cylinder  Is  graduated  to  two  cubic  centimetres  (one- 
Fm.  9.  half  drachm),  and  holds  thirty-six  cubic  centimetres  (nine 

drachms).  It  is  shaped  at  one  end  so  as  to  have  a  small 
rubl^er  nipple  fitted  to  it.  The  lai-ge  end  is  et>vei'eil  by  a 
robber  cot.  The  rubber  oot,  which  has  no  holes,  acts  as 
an  air*r^er\^oir;  and  by  simply  introducing  the  small 
perforated  nipple  into  the  mouth  and  gently  pressing 
the  rubber  oot  the  food  is  slowly  forced  down  the 
infant's  throat  without  choking  it  and  without  the 
infant's  having  to  suck  or  apparently  to  use  any  effort. 
Tu  fill  the  tulie  the  rublxn*  nipple  and  cot  are  removed, 
a  rubber  stopper  is  intnxiuced  into  the  small  end  of  the 
cylinder,  and  the  requires!  amount  of  food  is  poured  in 
at  the  large  end.  This  metluxl  of  feeding  is  esjK^'ially 
desimble  for  a  weak  pi'emature  infant  in  a  brooder, 
because  it  entails  no  loss  of  sti-ength  on  the  part  of  the 
infant,  and  can  i»e  easily  managed  by  the  right  baud  of 
the  uui^se  while  her  left  baud  supjiorts  the  infant's  head. 
This  method  is  far  prefemble  to  that  of  gavage,  which 
is  not  so  easily  managed  by  the  nurse  and  causes  more 
exhaustion  to  tlie  infant. 
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MIXED   FEEDING. 

Where  the  infant  is  not  thriving  satisfactorily,  but 
whei-e  it  is  not  deemed  advisable  to  wean  entirely,  it  is 
l]>etrer  to  fet?i:l  |>artiQlly  from  the  breast  and  partially 
from  the  l>ottle. 

There  are  certain  i>oints  to  be  considered  in  mixed 

feeding.     First,  if  the  mother's  milk  is  agi'eeing  with 

the  infant,  the  substitute  food  should  lye  of  the  same  composition.     Second, 

if  the  mother's  milk  is  fully  digested  by  the  infant,  but  is  lackiug  iu  certain 


Feeder  for  prema- 
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qoalities,  tbe  abscnt'e  of  wliicli  prevents  the  infant's  Dutrition 
fieai  being  aornial,  we  should,  after  the  tii-st  week,  alter  the  composition 
of  tlie  iabttitute  focxl  so  as  to  make  it  fulfil  the  i^eqiiirement^  of  nutrition 
bf  iaonssing  the  percentage  of  that  f4i>ecial  element  in  the  substitute  which 
it  deficim  in  the  cwmpasitioQ  of  the  niaterual  milk. 

Tbe  times  at  which  the  substitute  forxl  Bhould  lie  given  will  depend 
ipoD  the  number  of  feedings  whieh  are  found  to  f>e  oticeasary  in  addition 
li>  the  tiiAtemal  feedings,  and  we  should  carry  out  the  same  principle  in  this 
mixed  feeding  that  I  have  laid  down  for  the  general  management  of  human 
brais^milk.  If  the  mother's  milk  ia  lacking  in  quantity  we  should  make 
tht  loler%iils  between  her  nni-sings  longer  and  introduce  one  or  twu  sub* 
^iMK  ftedings,  according  as  the  age  of  the  child  rer^uires  shorter  or  longer 
iaiervals*  If,  on  the  contrary,  the  mother's  milk  is  abundant,  but  either 
too  ftnnig  or  too  weak,  we  should  make  the  iuten^als  of  her  nursings 
fmespocidiogly  long  or  short.  In  this  way,  with  an  accurate  knowledge 
rf  the  peroentages  which  exist  in  the  mother^s  milk,  and  with  our  power  to 
dimge  these  percentages  in  substitute  feedings  we  can  usually  in  a  week  or 
la  days  regulate  the  substitute  feeding  of  the  infant  to  such  a  degree  that 
dK  nothtr^B  milk  will  also  agree  with  it,  and  the  infant  will  thrive  again. 

WEANING. 

In  the  original  article  I  have  explained  how  much  better  it  is  to  wean 
than  rapidly.     This  is  very  strongly  exemplified  when  we  make  use 

the  laboratory  methods  of  modification  for  the  purpose  of  weaning. 
If  tbe  infant  is  thriving  and  ie  digesting  its  mother's  milk  well,  it  can  be 
|tvtQ  m  sobBtttute  food  from  the  laboratory  with  the  percentages  corre- 
ipoiKliiig  to  those  of  the  milk  which  it  is  rcx^iving  from  its  mother. 
After  »  ftw  days,  if  this  food  is  agreeing  with  the  infant,  the  pelt^eutages 

tbe  difierent  constituents  can  be  changed  with  the  object  of  gradually 
tombiiiing  them  in  strcli  a  way  as  to  correspond  to  the  jx^rccntages  of 
d»  etementB  of  unmodilied  oow*s  milk.  This  is  easily  and  prcc*isely  ac- 
complisbed.  For  instance^  supposing  that  the  infant  is  receiving  from 
te  nodier  a  milk  in  w^hich  the  jjen^ntage  of  fat  is  4,  sugar  6.60,  and 
liRHiekk  2,  the  percentages  in  the  modified  milk  t*au  first  be  made  to  cor- 
fopood  to  these  percentages.  After  a  few  days,  if  this  is  digested  well, 
tbe  fiu  mn  be  made  4,  sugar  5.50,  and  proteids  2,25.  If  this  is  digested 
liill,  a  few  days  later  the  sugar  can  be  decreased  to  4.50,  the  proteids  iu- 
aiiamJ  to  8,  and  the  fat  kept  at  4.  In  a  few  days  more,  if  this  food  is 
digeMed  well,  plain  cow^s  milk  can  be  given  heateil  to  167°  F.,  with  lime- 
tiltcr  fttScimt  tf>  mnke  it  alkaline.  If  this  still  agrees  with  the  infant, 
ttm*^  tttflk  nnbeated  and  unmodified  can  be  given. 

Thus,  in  no  w^ay  can  weaning  be  accomplished  so  well  and  so  satisfac- 
by  slowly  changing  the  ix^reeutages  until  they  have  approaches! 
other  so  closely  that  the  digestive  functions  of  the  infant  t-unuot  help 
I  ready  to  receive  unmodified  cow's  milk. 
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m  the  future  to  acoompHsh  is  to  have  th< 
that  they  will  be  fed  and  treated  by  t 
eiil  ooiis?tituent  of  the  milk  which  appears  to  offer  i 
ftdBfriopment  of  especial  flora  in  the  intestines* 
BtaBMS  ii  is  important  to  carrj^  out  strictly  the  mau) 
E9BWT  If  we  wish  to  obtain  satis factorj"  results  in  th< 
'  lUfeok  digestion. 


HOME   MODIFICATION, 

0^  MWtifipg  ibe  histor}^  of  the  evolution  of  substitute  feeding  fronj 
tk*  WMifr  MttSsal  foods  prepared  by  the  nou-medical  capitalist  and 
rnkmrn^tend,  mnier  the  authority  of  tlie  nurse-maid^  to  the  pre{iaratioi] 
^  m  mhtfd^tiit  tood  proaoribed  on  scientitic  principles  by  educated  physi- 
«iMi  md  jnfMred  by  skilled  clerks,  then?  is  not  much  doubt  that  th€ 
htmm  mailSSmtion  of  milk  for  infants  will  finally  fall  into  disuse.  This 
ktti  bcaft  tibt  history  of  the  propounding  of  drugs  at  home  or  in  the  phyai? 
ciM*s  ottoo.  It  is  highly  probable  that  the  home  modification  of  milk 
will  mtm  to  arbt,  as  the  propounding  of  drugs  has  ah^eady  done,  except  at 
gtm^  distMoes  from  medical  centres  or  among  partially  educated  phya|^ 
riuML  For  the  purpose  of  home  modification,  however,  until  lalwratory 
mcdbocb  mre  better  understood,  a  few  directions  will  be  of  value  to  the 
<i»unti7*  practitioner  concerning  the  modification  of  milk  in  the  home  oil 
the  pstieiil  in  eooDeetion  with  the  modification  of  milk  in  the  laboratory. 
Il  sbotiM  be  thoroughly  undei-stood^  however,  that  the  writer  believes  that 
labontory  |>reparatioQS  are  far  better  than  home  modifit^ations^  and  that 
by  laboratory  modificatiou  only  can  the  problem  of  inlant*feediug  in  the 
future  be  solved.  j 

Ceitain  materials  and  ap}>aratU8  are  needed  for  home  modification.       ^ 

For  purposes  of  heating  the  food  at  different  temperatures  what  is  called 
the  home  Merilizer  can  \ye  used.     (Fig.  10.) 

This  is  simply  a  tin  can  supported  on  legs  so  that  it  can  be  heated  by  a 
lamp,  or,  if  preferable,  the  legs  can  be  removed  and  the  can  be  placed  on  a 
stove.  It  has  a  lid  to  which  is  fitted  a  thermometer,  by  which  the  degree 
of  heat  within  the  can  is  indicated. 

The  tul>es  for  holding  the  food,  varying  in  number  according  to  the 
number  of  feedings  which  are  recjuired  in  twenty-four  hours,  are  phiced 
in  a  rack  which  can  Im?  lowered  into  the  sterilizer  and  immersed  in  the 
water,  which  U  made  to  rise  as  high  as  the  level  of  the  milk  in  the  tubes. 
The  tubes  are  stoppled  with  aseptic  non-absorbent  cotton-wool,  which 
has  been  found  in  the  laboratory  to  be  tlie  most  practical  method,  For 
the  purpose  of  retaining  the  heat  after  tlie  flame  has  been  removed,  the 
sterilizer  is  covered  with  a  thick  oozy,  through  which  the  thermometer 
from  the  lid  passes  and  indicates  the  degree  of  heat  retained  within  the 
sterilizer. 

An  eight-ounce  glass  graduate  divided  into  half-drachms  is  most  useful, 
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3gh  not  ab^lutely  necessary,  for  measuring  the  materials  which  make 
up  the  food. 

The  milk-sugar  can  be  bought  in  bulk  and  the  pi'oper  amount  added  by 
Boeansof  the  sugar-measure.    (Fig.  11.) 

Fio   IL 
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measure  obviates 
packages  by  the  apothecary »  and  is  suffioieutly  exact  to  regulate  the  sugar 
percentages  in  the  mixtures  of  which  I  shall  speak  presently*  It  is  well 
to  remember,  however,  that  a  pound  of  milk-sugar  contains  four  hundi*ed 
aoddxty*four  grammes  (seven  thousand  grains),  and  that  if  it  is  preferred 
to  order  the  sugar  in  packages  of  13.5  grammes  (3|  dmehms)  directly  from 
the  apothecary,  in  place  of  using  this  measure,  thirty-five  packages  can  be 
oiide  from  the  pound,  and  a  package  of  milk-sugar  can  be  used  instead  of 

rilDeftsm^ful. 
I  A  glass  graduated  jar  (Fig*  12)  and  a  glass  siphon  tube  one-quarter  to 
one-half  inch  in  diameter,  with  the  end  out  of  which  the  milk  is  to  flow  at 
knt  six  inches  louger  than  that  which  is  to  be 
itteited  in  the  jar,  should  be  provided.     To 
tufntt  the  siphon,  fill  it  with  boiled  water, 
doee  the  longer  end  with  the  finger,  invert  the 
n        liphon,  and  place  the  shorter  end  in  the  milk. 
H     Then  withdraw  the  finger,  and  the  water  fol- 
^      lowed  by  the  milk  will  run  out  from  the  long 
vm  of  the  siphon.     Do  not  use  the  mouth  to 
atart  the  flow  of  the  milk  through  the  siphon 
under  any  circumstances. 

The  home-modifier  is  to  be  told  that  pre- 
csiQtiona  must  be  taken  to  follow  all  directions 
to  the  minatest  detail,  or  otherwise  a  uiii- 
fonnly  correct  result  will  not  follow.  It  must 
he  explained  that  the  milk  from  a  herd  of 
cows  is  preferable  to  that  of  one  oow,  for 
Bmny  reflfloos,  but  especially  because  the  ele- 
iQeotal  pefTcentages  are  le»s  likely  to  vary  iu 
the  mixed  milk  of  a  herd  than  in  the  milk  of 
the  individual,  and  because  the  mixing  lessens 
the  deleterious  eflFeets  on  tlie  milk  arising  from 
occasional  disturbance  of  health  in  an   iudi- 

^Qfll  member  of  the  herd.  The  cows  should  I^e  of  a  common  breed  and 
mdi  as  give  a  moderately  rich  milk.  The  milk  should  be  dmwn  with 
dcsui  hands.     The  uddei^s  and  teats  of  tlie  cows  should  be  clainscd,  and 


^^ 


#1 


J&r  ooiiuintiiK  mlUc, 


D,aiid 


sipbou. 
pboD. 


C,  cream;  H.  milk:  8,  il- 


ItaMMi 


64         FEEDING   IS   INFANCY   ANB   EARLY   CHILBHOOD — WEANING. 

the  cows  ehoiild  be  milked  id  as  clean  a  place  as  possible.     The  milk 

should   be  thoroughly  straiDed,     The  milk  will  then   be  fairly  uniform 

in  its  elemental   percentages  and   comparatively  free  from    bacteria   and 

foreign  matter.   The  composition  of  tliis  railk  ^vill  usually  correspond  to  the 

following  analysis : 

Analysis. 

Average  CowU  Milk 

BeacUon     .    ,    .  Slightly  acid. 

Spetilic  gravity 1029—1033 

Water 86—87 

Total  solids 14—13 

Fat 4J30 

Sugar  .    .    . 4.50 

ProteMa 4.00 

Tutiil  ash    ...   - .   .    ,    ,  OJO 

Chlorine     ........,> 13,45 

Sulphur  .    .    ,    , ,    . 0.41 

Phosphoric  acid    .    ,    .    , 27.98 

Lime  oxide  and  alumina 0.44 

Lime ,    ,   .  23,17 

Magnesia 2.63 

Potassium 53  00 

Sudium 4.49 

The  milk  is  then  set  in  a  vessel  containing  ice  and  water  with  some 
salt,  in  the  pro|iortion  of  five  grammes  (one  teaspoonful)  to  nine  hundi-ed 
and  sixty  cubic  centimetres  (one  quart)  of  water,  and  the  vessel  is  set  in 
a  clean  place.  The  endeavor  should  always  Ijc  made  to  prevent  impurities 
from  getting  into  the  milk,  to  pi^ference  to  trying  to  eradicate  them  afler 
they  have  begun  to  alter  its  normal  composition. 

A  clean,  freshly-boiled  cotton  cloth  should  be  thrown  over  tlie  un* 
covered  quart  jar.  The  mouth  of  the  jar  is  kept  oi>en  for  abont  fifteen 
minutes,  to  dispose  of  the  animal  heat  The  jar  is  then  sealed  tightly,  as 
for  pi^serving,  and  is  left  in  the  ice-water  for  six  hours,  care  being  taken 
that  the  temi>erature  of  the  water  does  not  fall  below  1.66°  C.  (35^  F.). 
At  the  expiration  of  six  hours  siphon  out  carefully  from  the  bottom  of  the 
jar  with  the  siphon  seven  hundred  and  twenty  cubic  centimetres  (twenty- 
four  ounces)  of  the  milk  into  a  clean  glass  vessel. 

The  various  materials  are  thus  ready  for  any  combinations  which  are 
required  in  preparing  the  food  for  an  especial  infant.  These  materials  are 
the  milk  which  has  been  siphoned  from  the  jar,  the  cream  containing  tea 
per  cent,  of  fat  which  remains  in  the  jar,  the  sugar,  either  in  packages,  as 
just  described,  or  in  bulk,  to  be  used  when  needed  with  the  sugar-measure, 
some  fresh  lime-water,  and  some  clean  drinking-water  which  has  been  boiled 
for  five  minutes. 

The  writer  has  arranged  in  the  following  tables  the  figures  by  means 
of  which  the  various  CH^mbinations  c-an  be  made  which  are  likely  to  be 
needed,  and  which  correspond  somewhat  to  the  prescriptions  which  have 
been  shown  in  connection  with  laboratory  modification. 
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Supposing  that  the  following  combination  is  required : 

Pat 0.26 

Sugar 4.00 

Protekifl 0.26 

Lime-water 6.00 

To  obtain  this  combination  and  to  provide  a  sufficient  quantity  of  food 
to  last  for  twenty-four  hours  the  following  orders  should  be  given. 

Set  enough  milk  to  raise  cream  sufficient  for  the  mixture  required.  For 
each  twenty  ounces,  or  part  of  twenty  ounces,  use  the  following  formula : 

Cream J  ounce. 

Milk 1    ounce. 

Lime-water 1    ounce. 

Water 17J  ounces. 


20    ounces. 
Milk-sugar 2    measures. 

The  milk-sugar  is  to  be  thoroughly  dissolved  in  the  water  before  the 
other  materials  are  added. 

Id  like  manner  in  the  following  combinations  the  percentages  have 
been  reduced  to  ounces : 


Table. 


^tt 1.00 

Sugar 6.00 

Pioteids 0.76 

Lime-water 6.00 


Cream 2  ounces. 

Milk 2  ounces. 

Lime-water 1  ounce. 

Water 16  ounces. 


20  ounces. 
Milk-sugar 2  measures. 

Table. 


Fit 2.00 

Sugar 6.00 

Proteids 0.75 

Lime-water 6.00 


Cream 4  ounces. 

Milk None. 

Lime-water 1  ounce. 

Water 16  ounces. 


20  ounces. 
Milk-sugar 2  measures. 

Table. 


Fat 2.00 

Sugar 6.60 

Pwteidi 1.00 

Lime-water 6.00 


Cream 4    ounces. 

Milk 1}  ounces. 

Lime-water 1    ounce. 

Water 18}  ounces. 


20    ounces. 
Milk-sugar 2}  measures. 

Table. 


Fat 2.50 

Sugar 6.00 

Proteids 1.00 

Lime-water 5.00 


Vol.  V.- 


Cream 6  ounces. 

Milk None. 

Lime-water 1  ounce. 

Water 14  ounces. 


Milk-sugar 


20    ounces. 
2}  measures. 
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Table. 


Fat 8.50 

Sugar 6.60 

Proteids 1.50 

Lime-water 6.00 


Cream 7  ounces. 

Milk 1  ounce. 

Lime-water 1  ounce. 

Water 11  ounces. 


Fat 

Sugar 7.00 

Proteids 1.50 

Lime-water 6.00 


20  ounces. 

Milk-sugar 2}  measures. 

Table. 

4.00     Cream 8  ounces. 

Milk None. 

Lime-water 1  ounce. 

Water 11  ounces. 


20    ounces. 

Milk-sugar 2}  measures. 

Table. 

Fat 4.00    Cream 8    ounces. 

Sugar 7.00  j  Milk 2}  ounces. 

Proteids 2.00     Lime-water 1    ounce. 

Lime-water 5.00  [  Water 8}  ounces. 


,  20    ounces. 

'  Milk-sugar 2}  measures. 

Table. 


Fat 4.00 

Sugar 7.00 

Proteids 2.60 

Lime-water 6.00 


Cream 8  ounces. 

Milk 5  ounces. 

Lime-water 1  ounce. 

Water 6  ounces. 


20 

Milk-sugar 2} 

Table. 


Fat 4.00 

Sugar 7.00 

Proteids 8.00 

Lime-water 6.00 


Cream 8 

Milk 7J 

Lime-water 1 

Water 8} 


ounces, 
measures. 

ounces, 
ounces, 
ounce, 
ounces. 


Fat 

Sugar 5.00 

Proteids 3.00 

Lime-water 5.00 


20    ounces. 
Milk-sugar 2    measures. 

Table. 
For  weaning, 

4.00  j  Cream 8    ounces. 

Milk 7J  ounces. 

Lime-water 1    ounce. 

Water 8}  ounces. 

20   ounces. 
Milk-sugar 1    measure. 

Table. 
For  weaning. 

Fat 4.00  '  Cream 8  ounces. 

Sugar 5.00  ,  Milk 8  ounces. 

Proteids 3.25  |  Lime-water 1  ounce. 

Lime-water 5.00     Water 8  ounces. 

20    ounces. 
i  measure. 


Milk-sugar 


BEDINO    I>^    INFANCY    AND    EARLY    CHILDHOOD— WEANING. 


67 


Tablk, 
For  weaning. 

4.00     Cream 
.    4,50  I  Milk 

3.50  1 


8  uunces. 
12  ounoet. 


20  ounces. 


After  the  various  materials  have  been  mixetl  in  the  iiroiwrtioiis  in- 

ijioated  in  the  tables,  the  mixture  is  prepared  for  the  *' home  sterilizer/* 

The  requisite  amoimt  of  food  for  one  feeding  is  poured  into  each  of  the 

tubes.     They  are  stoppled  with  cottou-vvool,  care  l>eing  taken  to  have  a 

rttsonably  tight  stopple  in  and  a  dry  neck  to  the  tubes.     The  tubes  are 

then  placed  in  the  rack  aud  loweretl  into  the  sterilizer,  and  the  water  iu  the 

simlirer  is  adjusted  to  the  level  of  the  milk  in  tlie  tobeia.     Heat  by  means 

of  a  lamp  or  stove  is  then  applietl  to  the  sterilizer,  which  is  watched  with 

the  cover  otT  until  the  thermometer  shows  that  the  water-bath  has  reached 

a  point  of  77.2°  C  (171^  F,).     As  soon  as  this  temperature  is  reached  the 

sterilizer  is  removed  from  the  heat,  the  cover  put  in  place,  and  the  cozy  over 

it   The  thermometer  shoukl  mark  a  temperature  of  between  75^  and  77»6'^ 

C;(1B7^  to  172°  R)  for  thirty  iniuntes,  at  the  expiration  of  which  time 

Hk  tubes  are  to  be  removal  from  the  sterilizer,  carefully  cooled  by  allow^ing 

ice-water  to  nm  over  them,  and  then  kept  in  a  cool  place,  prefembly  the 

icHihest,  until  needed. 

SECOND    NUTRITIVE   PEKIOD. 

During  the  eleventh  and  twelfth  mouths  of  life  the  amylolytic  fiinction 
of  the  infant  has  become  almost  fully  develoi>ed.  In  accordance  with  the 
rule  regarding  the  use  of  the  different  functions, — ^namely,  that  a  function 
fihould  not  be  taxed  before  it  is  developed,  and  that  when  its  development 
il almost  completed  it  should  be  brought  into  use, — ^we  shoukl  in  the  latter 
jwt  of  the  first  year  begin  to  use  that  function  of  the  digestive  tract  by 
HMfias  of  which  the  amylaceous  elements  of  the  foo<l  are  converted  into 
iDgar,  Preparations  of  oats  or  barley  mixed  with  the  milk  are  of  great 
value  in  the  feeding  of  this  transitional  j>eriod,  and  are  the  best  means  of 
lasting  the  infant's  amylolytic  function.  The  high  percentage  of  sugar 
which  up  to  this  transitional  {>erio<i  hjis  been  given  iu  the  modified  milk 
ihoutd  now  be  retluced  to  that  which  normally  exists  in  avemge  unmodified 
oow*^  milk,  since  the  starch  in  the  additional  articles  of  food  now  given 
will  be  converted  into  and  provide  the  necessary  amount  of  sugar.  In  this 
coanection  also  it  will  be  noticed  that  the  proteids  may  l»e  markedly  in- 
'T¥«fied  in  amount,  as  the  power  to  digest  proteids  is  much  increastd  during 
tie  latter  [>art  of  tlie  first  year,  Iu  a  normal  infant  with  normal  digestive 
funi-tions  a  considerable  percentage  of  starcli  can  be  digested  and  absorbed 
With  benefit  in  the  eleventh  aud  twelfth  months.  Pre{)aratious  of  oats  or 
hirler  mixed  with  milk  are  to  Ix*  iutnxhicetl  into  the  infant's  foixl  at  this 
pfridd.  There  is  a  larger  percentage  of  starch  in  oats  than  in  barley.  It 
'  idm>  more  nutritious  in  every  respect,  as  it  contains  a  considerable   |ier- 
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centage  of  fat     The  starch  in  oats,  however,  takes  a  8<:>rae\v  hat  louger  time! 
to  be  converted  into  sugar  than  does  that  of  barley,  so  that  in  the  case  of  [ 
an  infant  whose  amylolytie  function  is  not  fully  develojied  or  is  somewhat] 
weak»  pi*ei>arattons  of  barley  will  l>e  better  to  begin  witli  because  they  do 
not  iutrodncc  so  high  a  jwrwutage  of  stanch  into  the  food,  and  also  bec^anse 
the  starch  will  be  more  readily  converteil  into  sugar.     Pre|>arations  of  oata| 
seem  to  l>e  the  l>est  form  of  food  to  be  added  to  the  modified  milk  when 
the  infant  has  reached  a  period  at  which  it  needs  a  change  in  tlie  character 
of  its  food.  I 

When  the  infant  has  reached  the  second  or  fourth  month  of  its  life  it 
should  normally  l)e  able  to  digest  four  jier  cent,  of  fat  in  its  food.  This 
percentage  of  fat  corresjjonds  to  that  which  exists  in  average  cow's  milk* 
It  is  natural  to  suppose  tliat  at  the  eleventh  and  twelflh  months  a  still 
further  increase  in  the  amount  of  fat  which  is  provided  in  the  infant's  fotid 
IS  rcquirt^l  as  well  as  the  new  element,  starch.  This  fat  is  supplied  in  con- 
siderable quantity  from  the  oats.  We  have,  theretbre,  in  preparations  of 
oats,  lx>th  for  purposes  of  weaning  and  for  i^tablishing  a  new  regimen  of 
diet  for  the  infant,  a  food  which  in  wmbi nation  with  cow's  milk  satisfies 
completely  the  demands  which  the  digestive  functions  at  this  ]>eriod  aj*e 
making  for  a  perfect  notritioiu 

Ofl/j?. — For  the  preparation  of  oat  jelly,  the  following  method  should 
be  employed  : 

One  hundred  and  twenty  grammes  (four  ounces)  of  cf*arse  oatmeal  are 
allowed  to  soak  in  a  quart  of  cold  water  for  twelve  hours.  The  mixtui*e  is 
then  boiled  down  so  as  to  make  a  pint^  and  is  strained  through  a  fine  cloth 
while  it  is  hot.  When  it  cools  a  jelly  is  formed,  which  is  kept  on  ice  until 
needed-  Different  proportions  of  this  jelly  tan  l^e  used,  but  usiially  it  is 
best  to  begin  with  equal  parts  of  jelly  and  cow's  milk.  When  needed,  this 
mixtui^  is  warmed  and  a  little  salt  is  added. 

Barley. — Barley  water  is  made  by  iKvitiug  one  liundred  and  fifty 
grammes  (five  ounces)  of  granulateil  liarley  in  a  quart  of  water  until  the 
volume  is  reduced  to  a  pint,  and  then  straining. 

If  a  liarley  jelly  is  to  1m?  made,  one  hundi-ed  and  twenty  grammes  (four 
ounces)  of  l»arley  flour  are  to  be  employed,  and  the  same  process  is  gone 
through  with  as  for  the  preparation  of  oat  jelly.  The  resulting  jelly  is 
treated  in  the  same  way  with  milk  as  has  l>een  diret^tetl  for  oat  jelly. 

It  is  well  to  speak  here  of  a  few  other  preparations. 

Wheat, — Wlicat  can  be  prei^ared  by  the  same  method  as  that  described 
for  oats  and  barley, 

Pepionizeti  Mitk\ — For  j^>eptoiuzing  milk  the  folluwing  rules  are  the 
most  practical  and  simple : 

In  a  clean  glass  jar  containing  four  ounces  of  cold  distilled  or  boiled 
water,  dissolve  one  gramme  (fifteen  grains)  of  bimrlxmate  of  scxlium  and 
0.25  gramme  (four  grains)  of  pancreatine  (extractuni  pancreatis),  to  which 
add  twelve  ounces  of  whole  milk.     Set  the  jar  in  a  vessel  of  wat^r  at  a 
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temperature  of  41.6°  C,  (107 "^  F.)  for  from  seven  to  ten  mimites.     Cool 
immetliately,  and  keep  on  ice  nntil  nsecl. 

To  peptonize  nKxIifietl  milk,  an  amount  of  the  powders  should  be  used 
corresponding  with  the  percentage  of  the  proteids  in  the  mixture,  taking 
tiie  standanl  of  the  whole  milk  to  be  represented  by  four  per  cent,  of  the 
pntteids, 

.sVf'^^  IVheif, — Sweet  whey  is  best  made  by  the  following  method.  For 
each  pint  of  whey  needetl,  take  one  quart  of  whole  fresh  milk,  hent  it 
tci  37,7°  C  (IW  F.),  and  add  eight  cubic  centimetres  (two  drachms)  of 
the  ttaenoe  of  pepsin,  or  one  s^juare  inch  of  rennet.  When  the  proteids 
bave  hei?n  precipitated,  break  the  curd  finely  with  a  fork  and  pour  off  the 
tttiid,  straining  it  througli  two  thicknesses  of  brjileil  cheese-cloth.  This 
ff moves  such  of  the  proteids  as  are  coagulable  by  acids.  Place  this  strained 
liquid  in  a  clean  porcelain  pot,  and  raise  the  tcmpemture  to  the  boiling 
jioint  by  a  stove  or  a  lamp,  but  do  not  allow  it  to  boil  Strain  this  hot 
ru|uid  through  a  cloth  as  before.  Tliis  removes  the  proteids  coagulable  by 
heftt.  Cool  the  resulting  fluid  slowly  to  a  tempemture  of  10°  C.  (50^  F.), 
and  keep  it  on  ice  until  nealeiL 

The  secrmd  nutritive  period  may  be  reckoned  to  kst  from  the  twelfth 
to  tlie  twentj'-cighth  or  thirtieth  month  of  life.  That  is  al>out  the  second 
half  of  the  period  whicii  we  are  in  tlie  habit  of  calliug  infancy.  It  also 
iui'ludes  the  time  when  the  last  four  tt^^tb  of  the  fiJ'^t  set  appear.  In  this 
lecond  nutritive  period  the  element  of  variety  in  the  food  is  important.  It 
is  undoubtedly  important  that  the  actual  nutritive  values  of  the  food  which  it 
is  be*t  to  give  the  infant  in  this  pcriotl  be  considered,  but  it  is  of  much  more 
coD5e<jucnce  that  special  attention  be  paid  to  the  variety.  Foods  should  lie 
given  which,  while  containinjr  a  fair  pert*entage  of  nutritive  elements,  yet 
<liffer  in  the  combination  of  these  elements  to  such  a  degree  that  tliey  fulfil 
the  rtupjirements  of  this  period  of  life.  It  is  best  to  increase  gmdually  the 
variety  of  articles  of  diet  from  the  twelfth  to  the  twejitieth  month,  always 
idajiting  the  food  to  the  sfiecial  iolant.  Thus,  some  infants  may  be  able 
lodigt^st  and  as*rimilate  prnportiouately  large  quantities  of  starch  ;  others 
may  both  need  and  digest  larger  projiortions  of  the  proteids  or  of  sugar 
than  the  infants  first  spnkeu  of. 

Between  the  twelfth  and  thirteenth  months  I  am  in  the  habit  of  giving 
&a  infant  five  meals  during  the  day.  At  this  time  it  is  well  to  accustom  it 
i^Jtake  its  food  from  a  spoon  and  as  soon  as  punsible  to  onut  fetxlin*^  i>nra 
the  iMiltle,  The  five  meals  should  lie  arranged  in  the  following  manner: 
For  breakfast,  bi'ead  and  cow's  milk  slightly  warmed. 
For  lunch,  equal  parts  of  oat  jelly  and  cf»w's  milk,  warmed,  with  a 
little  mh  added  according  to  the  infant's  taste. 

This  meal  of  c»at  jelly  should  be  repeatwl  in  the  middle  of  the  afternrMjn. 
In  the  middle  of  the  day  broth  of  some  kind,  either  chicken  or  mutton, 
iMsfitUy  prepareil  so  as  to  l>e  fi*ee  from  fat  on  its  surface,  can  be  given  with 
fbremJ, 
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Tlie  fifth  meal  should  be  given  m  the  latter  part  of  the  aftenioaiij 
should  consist  of  bread  and  milk. 

In  some  cai^es  it  is  miiK)ssil>le  to  make  iiifauts  swallow  bread  for  a  loug 
peno<i  after  tlie  usual  time  of  from  twelve  to  thirteen  months.  At  times  it 
is  not  until  thev  are  from  two  and  one-half  to  three  vears  old  that  thev 
can  be  induced  to  take  bread.  In  theae  cases  we  must  feed  them  according 
to  our  judgment  of  the  individual  case,  M 

Wlien  the  infant  is  from  foyrteen  to  fifteen  months  old,  some  thoi^iighly  ■ 
boiled  rice  can  be  added  to  the  broth    in  the  middle  of  the  day,  aud  if  it 
digests  this  well  it  can  also  have  bread  given  with  this  meal.  M 

When  the  infant  is  sixteen  months  old,  it  can  have  a  small  amount  of 
butter  on  its  bread.  When  it  is  from  seveiilc*eu  to  eighteen  mouths  old,  it 
can  have  a  thoroughly  baked  white  potato,  mixed  with  butter  and  salt, 
added  to  its  m id-da v  uical  of  broth.  When  it  is  from  nineteen  to  twenty 
months  old,  eggs  can  iDceomc  part  uf  its  diet. 

There  are  not  many  fniits  which  should  be  given  to  the  infant  in  its 
second  year.  A  baked  apple  can  be  gi%^en  at  the  eveniug  meal  when  the 
infant  is  from  fourteen  to  fit^een  months  old ;  or,  for  variety,  the  apple  can 
be  made  into  a  simple  sauce,  never,  however,  having  the  sauce  made  with 
much  sugar.  When  peaches  are  in  season,  a  rijie  peach  can  often  be  given 
with  l>enefit,  especially  if  the  infant  is  inclined  to  be  constipated.  Other  -* 
fruits  should  be  avoided,  as  they  ai*e  not  necessary  for  the  infant's  nutrition, 
and  at  times  produce  serious  trouble.  d 

This  is  the  diet  which  is  sufficient  for  the  infant  during  the  second  nu- 
tritive jieriod.  It  is  important  for  the  subsequent  integrity  of  the  infaut's 
digestion  and  general  nutrition  that  the  parents  should  insist  that  no  other 
articles  of  fooil  be  employed,  except  such  as  are  similar  to  those  which  I 
have  spoken  of, — ^namely,  the  cereals  in  a  variety  of  forms,  accoixling  to 
the  taste^  judgment,  and  knowledge  of  cooking  which  exist  in  the  6]>eeial 
household*  For  instance,  prei>amtion8  of  wheat  and  barley  cooked  in 
various  forms  can  be  given  in  place  of  oatmeal.  Bread  also  in  different 
forms  may  be  given.  The  crust  of  French  bread  is  easily  digested,  and  is 
supposed  to  have  less  starch  in  proportion  to  its  gluten  tliau  the  asnal  home- 
made bread.  It  is  well  to  l>cgin  with  some  form  uf  bread  of  this  kind  when 
l^^e  are  getting  the  infant  accustomed  to  take  starch  in  the  form  of  bread. 
If  it  is  cK>nstipatetl,  Graham  bi*ead  and  prejMirations  of  rj^e  will  also  be  found 
useful.  Fresh  bread  should  uever  be  given,  and  bread  one  day  old  is  the 
preferable  form. 

The  infant  should  never  be  given  cake  or  candy,  even  to  taste,  I  think 
that  it  is  necessary  to  state  this  very  decidedly,  l^ecause  it  is  an  eiToneous 
view  which  is  held  by  most  mothers  that  it  can  do  no  harm  to  give  occa- 
sionally to  an  infant  in  its  second  year  of  life,  or  to  a  young  childj  a  little 
candy  or  a  little  cake.  Tliis  may  be  true  so  far  as  the  immediate  effect  these 
articles  may  have  on  the  digestion  is  concerned,  but  it  is  of  far  more  im- 
portance tliat  the  infant  should  not  have  its  taste  perveited  from  those 


articles  of  diet  which  are  best  for  its  niitritioiL  These  new  articles  appeal 
more  stroDgly  to  its  sense  of  taste,  and  allow  it  to  know  that  there  is  some- 
thing which  tastes  more  agreeable  than  the  food  which  it  is  accustomed  to 
have.  When  an  iniknt  has  acqnireil  a  relish  for  cake  or  candy  it  will  cease 
to  enjoy  the  food  by  which  ita  development  will  l^e  best  i^rfected.  It  is,  in 
fact,  kinder  to  the  infant  never  to  allow  it  to  have  cake  or  candy.  When 
these  articles  are  withheld  it  will  continue  to  have  a  healthy  appetite  and 
taste  for  necessary  and  proper  articles  of  food. 

The  question  is  so  often  asked,  What  is  the  lx«t  method  of  preparing 
ample  broths  for  infants?  that  perhaps  it  may  be  well  to  know  how  these 
broths  are  made. 

Chicken  Broih. — A  fowl  weighing  about  five  pounds  should  be  Ijoiled 
for  twelve  hours.  The  fluid  should  be  strained  while  hot  through  a  fine 
neve.  It  should  then  l:>e  allowed  to  cool  in  an  eailhen  jar  for  twelve  hours  in 
the  ice-«he8t.  The  resulting  jelly  can  Ije  used  in  full  sti'eugth  or  diluted 
with  water.  When  the  jelly  has  been  thoroughly  cooled,  the  fat  can  be 
eidier  partially  or  entirely  removed  fmm  the  t*jp. 

Muiion  Broth, — A  shoulder  of  lamb,  when  it  can  be  obtained,  other- 
wise of  mutton,  weighing  from  five  to  seven  pounds,  is  treated  in  the  same 
way  as  is  the  fowl  for  the  prepamtion  of  chicken  broth. 


THIRD  NUTRITIVE    PERIUD, 

The  third  nutritive  period  may  arbitrarily  be  made  to  l>egin  at  about 
tli^f  thirtieth  month  of  liie. 

At  this  time  it  is  well  to  begin  to  accustom  the  child's  digestive  functions 
V)  a  still  greater  variety  of  food*  In  summer  the  more  easily  digestible 
vegetables,  such  as  squash,  young  peas^  and  young  Ix^anSj  can  l^e  given.  The 
variety  of  fruits  can  also  l>e  increase4:l  at  this  periml,  but  they  should  be 
ODoked«  The  princiiml  change  which  is  to  be  made  in  the  diet  to  which  the 
ia&Dt  has  been  accustomed  is  a  very  dtn-ided  increase  in  the  proportion  of 
the  proteid  element  of  its  food.  This  is  accomplished  by  giving  the  child 
nmt  The  quantity  of  meat  which  should  be  given  towai-ds  the  end  of 
tbe  third  year  should  be  small  at  first,  and  given  at  intervals  of  a  day  or 
two.  Meat  as  a  regular  article  of*  diet  for  each  day  is  not,  as  a  rule,  n^ 
4uired  until  the  child  is  between  thi^ee  and  four  yearn  old.  The  kinds  of 
OK-at  which  should  be  given  in  this  early  period  of  child hot>d  are  chicken, 
uuittoa  chop,  roast  heef,  and  beefsteak.  These  meats  should  be  cut  into 
.*«iall  pieces,  and  a  little  salt  addeil  accoixling  to  the  chikrs  taste.  It  is 
well,  during  the  latter  part  of  the  thii'd  year  and  the  fii-st  half  of  the  fourth 
year,  to  give  the  child  an  egg  on  one  day  and  meat  on  the  next. 

When  the  child  has  reached  the  age  of  five  or  six  years  we  should  allow 
it  to  have  a  somewhat  more  varietl  diet,  but  during  the  whole  period  of 
childhood  up  to  the  age  of  pu!>erty  the  closest  attention  should  be  paid 
to  the  regulation  of  the  kind  and  the  amouut  of  food,  ami  any  deviations 
from  the  foregoing  rules  are  to  be  deprecated. 


PICA,  OR  DIRT-EATING,  IN  CHILDREN. 

Bv   EBWAED   H,   SMALL,   A.M.,   M.D, 


Children  at  times  acquire  the  liahit  of  eating  various  substances  which 
are  '*not  only  wholly  iudigestiblej  hnt  are  devoid  of  all  attnic^iiveiiess  of 
taste,  and  sometimes  are  perfectly  disgusting.  They  prefer  unnatural  arti- 
cles to  projwr  ft»ml^  which   they  have  to  \ye  c«)axetl  to  eat."'    (Thompson.) 

To  this  habit  the  name  ol"  pieit  ha.s  been  given,  from  the  Latin  word 
for  magpie,  on  account  of  that  bird's  pro{)ensity  for  picking  up  any  or 
everything  within  reach.  It  has  alfti>  lieen  called  dirt-eating,  abnormal 
appetite,  geophagia,  allotriophagia,  chthonojdiagia,  fames  eaninaj  cachexia 
Africauorum,  malacia,  mal  d-e-stomac^  etc. 

The  disease  is  not  confinetl  to  chikli'en,  but  is  seen  among  older  per- J 
sons  as  well,  notably  in  the  so-ealled  clay -eaters  of  the  Stmthern  States,  ^ 
in  some  parts  of  South  America,  the  West  Indies,  Italy,  and  Africa.     It 
is  found  among  the  insane,  idiots,  and  imbeciles.     It  is  akin  to  the  capri-  M 
cious  appetite  uf  pregnancy. 

The  condition  is  not  very  common,  hut  it  is  neceasary  to  have  it  in 
mind,  for,  as  Dr,  Corrigan  says,  many  of  its  symptoms  rt«emble  those 
that  usher  in  tubercular  meningitis^  hydnx-ephahis,  or  mesenteric  disease. 
This  writer  includes  in  the  name  pica  the  habit  some  children  have  of 
stuffing  things  into  their  noses. 

The  haliit  may  l)e  found  in  children  of  any  age  who  are  suffering  from 
some  serious  ailment,  as  rickets,  bronchitis,  w^orms,  antemia,  or  tul>ercuIosi8. 
It  generally  disapjM'ars  as  the  children  recover  from  these  diseases. 

Or  it  may  arise  in  perfectly  healthy  children,  as  chance  offers,  and 
usually  disappt^ars  in  a  year  or  two  w^ithout  anything  special  having  been 
done  to  prevent  it.  By  far  the  gretiter  numl>er  of  ciises  are  in  tlie  last 
class.  H 

As  soon  as  most  children  are  able  to  use  their  hands  they  are  apt  to  put 
all  sorts  of  things  into  their  mouths,  and  in  this  way  the  habit  may  be 
started.  Usually  this  tendency  is  s<x>n  stopped,  as  the  results  are  not 
pleasant.  In  children  with  pica  it  is  kept  up.  The  practice  of  gi\nng 
babies  various  articles  to  put  into  their  mouths  to  keep  them  quiet,  as  the 
nipple  of  a  nursing-bottle,  a  piece  of  cloth,  or  a  sugar-teat,  ci'eates  in  them  a 
desire  to  have  something  in  the  mouth  always,  no  matter  what. 
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Some  think  that  the  craving  for  wall-plastcr  and  chalk  is  due  to  a  lack 
of  lime  ill  the  system.  The  uther  abnormal  ei-aviugs  eaiiuot  be  thns 
explained* 

It  has  been  thought  tliat  it  is  an  affection  of  the  pneuniogastric  nerve 
or  some  other  form  of  loeal  neun^sis*  It  is  not,  however,  merely  a  disease 
of  the  stomach,  though  the  stomach  may  be  partly  at  fault.  Tliis  crtiviug 
b  mther  to  be  regarded  as-  **  a  i>erverted  instinct ;  a  minor  |isyehosis ;  a 
little  localized  lusauity  of  one  of  the  lower  corners  of  the  mind.- '  (Thomp- 
icm.)  It  should  be  ela-sst-il  witli  siieii  other  bad  habits  its  sucking  the 
thumbs  biting  the  nails,  autl  masturbation.  This  last  habit  in  children  is 
not  to  \ye  looked  npjn  a^  a  hx-al  neurosis  merely,  thi>ugh  it  might  have 
been  started  by  some  loeal  itcliiness;  no  more  is  pic^ato  l>e  regartled  only 
u  a  local  neurosis  of  the  stomach. 

The  things  which  children  eat  are  as  various  a^  the  substances  to  which 
have  access*  Generally  but  one  or  two  unnatural  things  are  taken,  but 
the  child  devours  whatever  can  Ix*  reached. 
Coal,  cinders,  earth,  {>aper,  wall-plaster,  chalk,  tile,  slate,  clay-pii>e, 
:cbes,  raw  starch,  cork,  egg-shells,  soft  soap,  bar  soap,  black  lead,  as- 
phalt, dirt  off  the  road,  toys,  nuid  licked  from  boots,  hair  picked  from  their 
own  beads,  have  each  and  all  Ix^n  eaten  by  ehikh'en  with  pica.  In  some 
parts  of  the  South,  as  Alabama,  adults  as  well  as  ehildrcn  eat  the  clay 
found  along  the  banks  of  streams.  The  childrcu  who  eat  this  clay  i)er9ist 
in  the  habit  throughout  life,  thus  differing  from  those  eating  other  sub- 
stances, who  usually  stop  the  habit  at  about  fi^ur  years  of  age.  In  the  West 
Indies,  Soutli  America,  aud  Africa  it  is  kept  up  during  life. 

Pica  is  met  with  in  children  of  various  degrees  of  maluutritiou, 
iltliough  some  child rt^n  stM?m  to  be  iXTfectly  healthy  and  well  carcil  for. 
Children  with  pica  have  been  descriixnl  as  thin,  white,  weakly,  under- 
^own,  flabby  looking,  pale,  hollow-eyed,  with  dirty  coniplexiou,  pigeon- 
breasted,  anaemic,  and  tubercular;  they  grow  old  early  ;  their  faces  soon  lose 
lii*.*  bright  glow  of  youth.  In  many  cases  diarrhoea  is  met  with,  or  difficulty 
to  defecation,  owing  to  pieces  of  fiard  substances,  as  coal,  hccfuuing  impacted 
i«  the  rectum  or  anus.  At  times  impaction  in  the  larger  bowel  occurs,  aud 
tiufi causes  grave  symptoms.  In  some  otorrhoea  or  some  other  minor  trouble 
''irises. 

One  writer  describes  the  characteristic  physiognomy  of  pica,  and  two 
are  claime^l  to  have  l^een  diagnosed  by  this  akme,  He  says  a  child 
ith  piiti  *' has  not  the  rosy  tint  of  healthy  childhotid ;  it  Ia<-'ks  clearness, 
am]  ifi  dull  and  unhealthy  looking.  It  is  hollaw-eyed,  with  a  hungry  and 
unhappy  lcx>k.  It  is  very  difficult  to  describe  exactly,  but  it  is  certainly 
rwigiiizable." 

Children  with  pica  are  seldom  seriously  ill  as  the  result  of  this  habit, 
while  iu  adults  death  ocvasionally  occurs,  as  in  the  West  Indites.  Few 
initamies  of  death  in  children  have  been  rec^ordefl  Iu  case  of  children 
HtflTering  from  constitutional  diseases,  pica  disappearts  as  the  acc<jmpanyiug 
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disease  improves,  or  usually  in  auy  case  when  the  child  is  three  or  four 
years  old. 

The  habit  is  difficult  to  stop,  especially  in  neglected  children. 

All  substances  for  which  the  child  seems  to  have  a  craving  should  be 
kept  out  of  his  reach.  His  digestion  should  be  carefully  looked  after ;  an 
abnormal  condition  of  the  stomach  is  sometimes  one  of  the  causes  of  the 
habit.  As  a  number  of  these  cases  arise  in  children  weakened  by  disease, 
care  should  be  taken  to  get  the  child's  health  in  as  good  condition  as 
possible. 

Change  of  scene  and  ideas  has  a  favorable  effect.  It  diverts  the  mind, 
and  may  cause  the  habit  to  cease. 

When  the  child  is  suffering  from  the  presence  in  the  stomach  or  bowels 
of  substances  eaten,  these  should  be  got  rid  of  by  purgation.  If  there  is 
impaction  in  the  intestines  or  obstruction  in  the  rectum  which  purgation 
will  not  relieve,  proper  surgical  measures  should  be  used. 


ADVANCES  IN  THERAPEUTICS. 

Bv    H.   A    HARE.   M.D. 


The  treatJiieiit  of  functional  disorders  and  organic  diseases  as  they  are 
met  with  in  early  life  rec^ulres  even  more  care  and  tbonght  tban  does  the 
tbempeutics  of  more  advanced  yeai^j  for  while  it  is  true  that  the  child 
poaseaaes  regenerative  and  recui>craiive  |}owers  far  in  excess  of  those  of  the 
idult,  it  is  aJiio  a  fact  that  minor  aihneuts  more  seriously  disorder  the  entire 
ffstem  of  the  child*  Further  than  this,  the  delicacy  of  the  organism  of  the 
child  19  so  great  that  the  physicia!i  must  not  only  l>e  careful  in  selecting 
hU  remedies,  but  equally  cautious  in  dei'iding  what  the  proper  dose  of  the 
remedy  should  be.  It  is  this  question  of  dosage  which  we  believe  is  dis- 
regarded to  an  extent  which  oftentimes  prevents  the  accomplishment  of  the 
Iji.HxI  we  desire  to  achieve*  lu  many  instances  it  will  be  well,  uj)on  em|:*Ioy- 
iog  well-tried  remedies  in  the  ailments  of  children  with  failure,  to  regard 
tlmt  failure  as  rather  a  result  of  an  error  iu  judgment  as  to  the  dose  than 
of  an  error  in  judgment  as  to  the  i-eniedy. 

It  should  not  be  forgotten  that  tlie  extraordinary  activity  of  cell  life 

in  the  child  renders  the  use  of  drugs  more  daugerous,  because  this  activity 

is  more   readily  |)ervertetl   or  entirely  set    aside  by  the  iutrodnctiun  of 

powerful  disturbing  ageuts  than  is  the  more  staid  activity  of  the  cells  of 

tbebody  in  adults  j  aud^  further,  that  the  greater  activity  of  the  circulation 

of  the  blood  and  lymph  and   the   ready   excitability  of  the  vaso-motor 

«y»tem  iu  children  lead  t4>  the  absorption  of  mast  remedies  with  extraordi- 

aary  rapidity,  and  sometimes  tu  their  equally  mpid  elimination.    For  these 

nasons  the  rule  in  the  medication  of  childi-en  should  be  to  use  the  smallest 

p^esible  amount  of  medicine  capable  of  produciug  the  desiretl  etfei't,  and 

to  give  this  amount  uat  in  one  or  two  du^^cs,  but  iu  small  dividetl  doses  fre- 

qoently  repeated.     Particularly  is  this  necessary  in  the  oixliuary  eniploy- 

Dirnt  of  drugs  which  are  desired  to  act  as  ctiiTliac  or  nervous  setlatives,  and 

tJicre  i»  little  doubt  that  a   part  of  the  success  of  gome  irregular  prac- 

titioDers  de]>eiids  upon  their  custom  of  dissolving  some  j>owerful  remedy 

in  a  considerable  qimutity  of  water,  aud  directing  that  a  teaspoouful  or  a 

jrwrrniiunte  doseof  tlic  real  mc^Iiciiie  be  taken  every  fifteen  minutes  till  the 

'  quantity  1ms  been  ingested.    The  same  principle,  in  a  modified  form, 
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obtains  iu  the  use  of  the  &f>calle<l  alterative  remedies,  surfi  as  mercury 
and  arsenic,  both  of  tht^e  drugs  producing  the  best  result,  as  a  rale,  if 
given  to  a  young  child  in  asfxmding  doses.  On  the  other  hand,  the  ali- 
mentary canal  and  its  closely  associated  glands  usually  require  larger  doses 
of  purgatives  to  affecl  them  iu  proportion  to  the  size  of  the  individual  than 
does  the  digestive  apparatus  of  adults,  and  for  this  reason  fairly  lai'ge  and 
active  doses  of  purgatives  ai*e  usually  necessary.  As  a  rule,  large  and  eon- 
ccntrated  doses  of  remedies  are  to  lie  avoided  and  to  be  replaced  by  the 
gmded  duses  named  aljove. 

Again,  so  far  as  treatment  by  drugs  is  concerned,  the  influences  of  | 
ever>'  remedy  should  l>e  closely  watched,  for  children  are  even  more  apt  to 
develop  idiosyncrasies  to  drugs  than  ai*e  adults.  Finally,  the  writer  wishes 
to  utter  a  protest  against  the  use  of  poultices  in  the  treatment  of  pneumonia, 
bronchitis,  and  plenrisy  (XTUrriug  in  ehildi'eo,  Thei'e  is  no  evidence  that 
they  do  any  i*eal  gorxl,  and  not  only  arc  they  harmful  if  the  giTatest  caution 
18  not  exercised,  but  they  also  aid  iu  maintaining  the  fever  and  iu  rendering 
the  discomfort  of  the  patient  onlieai'able.  J 

With  the  use  of  climates,  l>aths,  Sweilish  movements,  and  massage,  all  ■ 
of  w^hich  are  in  many  instances  by  far  the  best  remedial  agents  iu  the 
management  of  the  diseases  of  childi*en,  this  article  cannot  deal,  but  the 
physician  should  remember  them  as  offering  extraoi'dinary  benefits,  par- 
ticularly in  the  more  chronic  or  subacute  ailments  of  young  {mtients  ;  nor 
should  the  all-irapoitant  matter  of  diet  be  overlooked,  for  too  frequently 
drugs  are  ordered  when  a  proj>er  regtdation  of  the  methods  of  feeding  and 
the  character  of  tlie  fcMxI  would  at  once  produce  relief  or  cure.  All  these 
questions  are  considered  most  ably  elsewhere  in  this  Cyclopedia.  With 
these  remarks  as  to  the  general  therapeutics  of  the  diseases  of  eliildren,  the 
writer  refers  the  reader  to  Dr.  Bartholow's  article  on  tljis  subject  in  volume 
i.,  and  w^ill  devote  the  remaining  space  at  his  disposal  to  the  consideration 
of  some  sj>ecial  therapeutic  |K>iuts  of  interest. 

A  subjec*t  of  very  great  inijwrtauce  from  the  as|3ect  botli  of  preventive 
and  of  i^medial  medicine  is  that  of  the  use  of  the  various  antitoxins,  of 
which,  of  course,  that  of  diphtheria  is  the  most  useful  and  widely  employed  ; 
while  the  em)iIoynieut  of  the  antitoxins  of  pneumonia,  tetanus,  and  strep- 
tococcus infection  are  of  some  promis*^,  liut  as  yet  not  well  eni>ugh  tried  to 
be  generally  resorted  to  by  the  general  practitioner.  Again,  the  use  of 
serum  derived  from  animals  or  man  in  the  advanced  stages  of  a  given  dis- 
ease in  pers<jus  just  entering  up>n  their  illness  is  worthy  of  note,  as  is 
also  the  employment  of  the  culture  fluids  of  certain  micro-organisms  in  the 
treatment  of  malignant  gi'ow^ths.  Nor  should  we  fljrget  in  this  conuection 
the  modemtely  suc<*€*ssful  results  obtained  by  the  injection  of  serum  of 
healthy  animals  naturally  immune  to  the  disease  affecting  the  patient. 
Further,  w'e  have  had  opened  for  therajK'utic  purposes  a  large  field  in  which 
have  been  introduri^l  the  use  of  certain  glands  in  the  cure  of  disease,  notably 
the  thyroid  in  cretinism  and  myxcedejna,  and  the  so-called  animal  extract 


ADVANCES    IN   THERAPEUTICS. 


I 


methods,  maDV  of  wbicli  are  utt<^rly  futile  and  based  on  an  erroneous  concep- 
tion of  the  influeuce  of  nou-gUindiilar  organs  on  the  body. 

The  extraordinary  resnllM  obtained  by  the  use  of  the  antitoxin  of  diph- 
theria will,  of  course,  be  exploited  by  the  author  of  the  article  on  that  dis* 
eiae.  It  suffices  in  this  article  that  attention  be  trailed  to  the  collection  of 
stitistics  gathered  about  two  years  ago  by  William  H.  Weich^  and  the 
valuable  data  ctillectetl  and  analyzed  by  the  Committee  of  the  American 
Psediatric  Society  in  the  spring  of  18D6  and  1897,  both  of  which  show  be- 
yond doubt  the  great  value  of  this  metlRMl  of  treatment  of  an  otherwise 
extremely  fatal  disease. 

The  chief  fact  to  be  emphasized   in   regaixl  to  the  application  of  the 
dipbUieria  antitoxin  is  the  prime  necessity  of  injecting  it  as  early  as  pos- 
sible.    In  no  illness  is  delay  in  treatment  more  dangerous,  and  in  no  dis- 
mat  does  the  withholding  of  the  remedy  so  materially  decrease  the  prospects 
of  its  achieving  good.     Again,  it  is  to  be  distinctly  remcmberett  that  the 
iQtJtoxic  serum  in  no  way  destroys  the  Klebs-LoetBer  bacillns,  although 
it»  um  prevents  the  spread  of  the  false  membrane  and  seems  to  render  the 
ppeacpoe  of  the  bacillus  in  the  throiit  harmless,     Tlurdlyj  the  dose  of  anti- 
toxii^  must  be  in  dii^'t  proportion  to  the  dose  of  toxine.     One  dose  of 
antitoxit)  does  not  necessarily  do  the  work,  but  the  size  of  the  doses  and  the 
frwjuency  of  their  rei>etitiou  must  be  governed  by  the  degree  of  toxsemia 
to  be  antagonized.     It  should  be  the  rule  of  the  physician  in  suspicious 
ostjfi  to  resort  to  the  antitoxin  treatment  at  once,  without  waitinff  for  a 
btcteriological  diagnosis  to  be  made,  l>ecause  if  the  lesion  be  due  to  the 
sti^ptoococus  or  other  organism  producing  an  exudate,  the  child  will  neither 
be  benefited  nor  injured  by  this  treatment.     Further,  let  it  not  be  forgotten 
tbit  pure  diphtheritic  infection  is  mmparatively  rare,  and  that  in  a  certain 
proportion  of  cases  the  deaths  which  take  place  result  from  the  toxines  of 
other  micro-organisms  than  the  bacillus  of  LoelHer,  which  mnnot  be  an- 
tttj^ni^ed  by  the  pure  antitoxin  of  diphtheritic  infection.     Finally,  neither 
antitoxin  nor  any  other  power  for  good  can  regenerate  dead  cells  or  re- 
pit  hopelessly  damaged  vital  parts  if  employed  after  such  changes   have 
oorarred. 

The  statistics  as  to  the  value  of  the  use  of  antitoxin  serum  in  croupous 
[iQeumooia  are  scanty,  and  by  no  means  favorable,  at  least  in  the  sense  in 
which  the  antitoxin  treatment  of  diphtheria  is  favorable. 

In  regard  to  the  use  of  the  antitoxin  of  tetanus,  there  seems  reason  to 
believe  that  some  benefit  can  be  obtained  by  its  use,  although  the  disease  is 
10  rare  in  man  that  the  numlx^r  of  cases  in  which  it  has  been  tried  is  neces- 
lirUy  limited^  and  these  have  to  be  analyzetl  with  care  in  respect  to  their 
ivolts,  for  it  is  a  well-known  fact  that  whereas  the  mortality  of  severe 
imte  tetanus  is  over  ninety  per  cent.,  that  of  chronic  tetanus,  or  that  form 
irhioh  lasts  for  days,  has  a  mortality  of  only  about  fifty  |»er  cent.,  or,  in 
other  words,  half  of  these  cases  would  rec^jver  whether  tetanus  antitoxin 
were  osed  or  not.     According  to  Hewlett,  the  average  mortality  of  all  eases 
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of  true  tetanus  is  about  seventy-five  per  cent.,  yet  iii  sixty-one  coses  col- 
lected by  this  writer  which  were  treated  by  tetanus  antitoxiti  the  mortality 
was  only  thirty-six  per  cent.  In  this  list  of  cases,  however,  the  chronic 
cases  were  not  separated  from  the  acute  ones,  and,  further,  it  is  claimed 
that  some  of  the  acute  cases  in  Italy  treated  with  antitoxin  which  died 
have  not  been  reported.  On  the  other  hand,  Han. shaker  asserts  that  out  of 
forty-four  cases  of  tetanus  treated  by  Tizzoiii*s  antitoxin  there  were  twenty- 
six  cures  and  eighteen  deaths,  or  a  mortality  of  forty  \yev  cent.  He  also 
points  out  that  other  treatment  should  be  used  to  aid  the  antitoxin.  Maw- 
son  has  collated  thirty -one  aises,  of  which,  however,  only  twenty-two 
were  completely  reported.  An  analysis  of  these  shows  that  they  can  be 
divided  into  four  classes  :  (1)  cases  in  which  the  symptoms  commenced  to 
abate  immediately  after  injccdon  and  then  steadily  tiisappeai'ed,  nine ;  (2) 
those  which  remained  in  statu  quo  for  a  short  time  after  injection  and  tJien 
gradually  impnjved,  six ;  (3)  those  in  which  no  further  muscles  became 
invoK'ed  in  spiisms  after  commencement  of  treat  men  t^  though  occasionally 
an  aggravation  of  certain  other  symptoms  (as  trismus  and  difficulty  in 
s wall u wing)  occurred,  two  ;  (4)  those  ending  fatally,  notwithstanding  treat- 
ment, five,  Mawson  therefore  thinks  that  there  is  no  doubt  that  the» anti- 
toxic serum  has  a  favorable  effk't  in  certain  cases  of  tetanus,  and  those  not 
always  of  the  mildest  form. 

On  the  other  hand,  Washboume  has  called  attention  to  the  results  ob- 
tained by  Kantuack  in  collei-ting  statistics  on  this  subject.  From  these 
stattBtics  it  would  appear  that  the  antitoxin  treatment  is  useless  in  acute 
cases  with  a  short  incubation  period  and  rapid  onset  of  spasms,  while  the 
chronic  cases,  with  a  long  incubation  period  and  slow  onset  of  spasms, 
often  recover  ;  but,  as  we  have  pointed  out,  the  chronic  eases  frequently  do 
well  with  other  methods  of  treatment.  A  definite  opinion  mnnot  be  formed 
until  a  much  more  extensive  trial  has  been  given  to  the  remedy.  It  must 
be  rememberetl  that  in  tetanus  there  is  no  ehai-aeteristic  lesion  at  the  spot 
of  infection,  and  a  diagnosis  is  ar rivet!  at  only  when  the  disease  is  far  ad- 
vanoed ;  oonse<|uentiy,  treatment  is  commenced  at  a  late  stage,  and  analogy 
with  the  ex]>eriments  c*onducted  upon  animals  renders  the  prospect  of  snccees 
not  very  hopeful. 

The  treatment  of  septicaemia  by  the  use  of  antistreptococcic  senim  so 
far  promises  more  than  the  tw^o  remetlial  atterajits  just  named.  Much 
depends,  of  course,  ujxjn  the  true  cause  of  the  septic  manifestations*  If 
they  are  due  to  the  streptococcus  infection,  the  use  of  the  antitoxiu  is,  of 
course,  of  some  possible  value  ;  whereas  if  the  toxsemia  is  due  to  other 
miero-oi*ganisms,  it  is  useless.  Further,  the  limited  statistics  regarding  the 
use  of  the  antitoxin  are,  to  say  the  least,  encouraging. 

Antistreptococcic  serum  has  also  beeu  used  by  Baudot  and  others  in  the 
treatment  of  erysipelas,  and  this  author  asserts  that  its  employment  causes 
marked  amelioration  in  the  symptoms. 

On  the  principle  that  many  of  the  evil  symptoms  of  scarlet  fever 
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due  to  a  toxaemia  iiidiicetl  by  tlie  streptococcus  in  addition  to  the 
ispecific  micro-organism,  Mai*morek  has  employed  the  antistreptucoocic 
wrum  in  no  less  than  uinety-six  case©  of  this  disease.  Of  thejse  ninet}'-??ix 
caee^  five  died, — ^four  from  diplitheria  and  one  from  pneumonia.  In  every 
case  there  was  a  most  iavorable  influence  exerted  on  the  swollen  cervical 
glands  and  the  albuminuria  was  decreasetL  No  serious  effect  was  pro- 
duced by  the  injections,  but,  on  the  ermtrary,  genenil  improvement,  lia- 
ginsky  has  also  used  this  serum  in  tifty-seven  cases  of  scarlet  fever,  of 
which  only  forty-eight  are  suitable  for  analysis.  In  these  forty-eight  cases 
were  seven  deaths, — namely,  14,6  percent.,  the  usual  mortality  during 
previous  years  varying  from  22.6  to  34,4  per  cent.  The  death-rate 
among  two  hundretl  and  thirty-eight  other  cases  not  treated  with  serum 
tad  belonging  to  the  same  epidemic  amounted  to  24,9  per  cent.  The  cases 
treated  with  serum  wei^  not  of  a  less  severe  type  than  the  others.  This 
tothor  concludes  that  Marmorek's  antistreptoeoccie  serum  is  worthy  of  a 
further  trial  in  scarlet  fever.  The  dose  of  the  serum  varies  with  its  strength 
ind  the  severity  of  the  infet'tion,  but  usually  from  ten  to  forty  cubic 
ecflti metres  are  used,  injected  into  the  Itjose  tissues  of  the  belly  wall 

Kapporte  has  employeil  antistreptococcic  serum  containing  0.5  of  a  one 
periseiit.  carUdic  acid  s«:>hition  in  the  treatment  of  s(*arlet  fever  in  sixteen 
tiBei;  in  four  of  these  the  disease  was  not  grave^  and  he  thinks  that  the 
use  of  the  serum  prevental  the  aggravation  of  the  infection  ;  in  two  cases 
with  symptoms  of  great  infection  the  serum  did  not  exercise  much  action  ; 
these  two  patients  diecL  Of  the  ten  other  cases  to  which  the  serum  was 
given  for  the  pur|xiee  of  overojming  the  symptoms,  no  less  than  two  sue- 
combed.  He  also  found  t!mt  the  serum  did  not  exercise  any  material 
iniucDoe  over  the  ordinary  course  of  the  temperature,  and  ooticludes  that 
ite  iwe  19  not  satisfactory.  A  marked  streptococcic  infection  in  addition 
to  tlie  infection  of  scarlet  fever  seems  necessary  in  order  that  this  treatment 
iliiU  be  iiaefuL 

The  ase  of  tuberculin  in  the  treatment  of  tuberculosis  in  man  has  fallen 
*  IBlo  what  is  practically  an  entire  and  deserved  oblivion*  It  is  rarely  used  for 
digiiostic  purposes  in  adults,  but  its  employment  in  children  cither  for  diag- 
QQQSor  for  treatment  is  unjustifiable.  Further  than  this,  the  employment 
&f  the  anti tubercular  serum,  prepared  with  the  same  idea  as  is  the  antiiliph- 
tieritac  senim,  has  given  very  uncertain  results,  and  die  injection  of  serum 
frinn  animals  usually  immune  to  tuljei'culosisj  but  otherwise  uuprcparetl  to 
K*ist  injections,  has  not  given  promise  of  sufficient  good  to  permit  its  geneml 
Die.  It  is  true  that  a  tubercular  antitoxin  has  been  prepared  fnrm  horses 
•'hich  had  liad  their  natural  immunity  increased  by  inoi-ulatious  with  tuber- 
cwlar  viru^s  but  ita  employment  diti  good  only  in  cases  of  pni-e  tul>ercidosi3 
in  which  the  lung  was  infected  l>y  no  other  organisms  than  this  bacillus.  As 
y  all  tul^erculous  lungs  are  so  infeetal,  there  was  little  result  in  the 
of  good.  The  dose  of  this  tubercular  antitoxin  is  usually  about  two  or 
three  cubic  centimetres,  which  may  be  increased  to  ten  cubic  centimetres. 
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The  larger  doses,  however,  nearly  always  produce  a  marked  febrile  rea 
tion,  which  may  last  for  some  days,  but  this  does  not  seem  to  arise  from 
auy  absorption  of  toxic  materials  from  the  diseased  lung,  but  rather  from  an 
influeuce  directly  exerted  on  the  general  system  by  the  antitoxin.  Some- 
times albuminuria  develops  as  a  transient  symptom.  The  change  for  the 
Ijettcr  under  the^  injectiuns  ot^en  does  not  manifest  itself  for  some  three  or 
tour  weeks,  and  an  al)sence  of  fever  is  often  the  first  sign  of  improvement. 
In  much  the  same  manner  that  skin  eruptions  follow  the  use  of  diph- 
tha'ia  antitoxin  tliey  also  follow  the  injet.tion  of  the  antitul^ereular  serum. 
They  jwssess  no  particular  significance.  So  far  as  the  writer  is  aware,  this 
method  of  ti*eatment  has  been  used  too  little  in  this  country  to  justifv  its 
acceptance  as  a  definite  therajieutic  advance,  and  the  same  feeling  of  uncer- 
tainty concerning  it  seems  to  exist  abroad.  On  the  other  hand,  Mara- 
gliano  asserts  that  his  statistics  of  this  method  of  treatment  are  that  out  of 
four  hundred  and  twenty-two  cases  a  cure  was  produced  in  26  per  cent., 
amelioration  in  45,5  [wr  cent.,  no  improvement  in  25,5  per  c€nt,»  and 
aggravation  or  death  in  8.25  per  c^nt.  He  also  states  that  this  treatment 
succeeds  best  in  the  apyretic  forms  of  tubert^ulosis.  Pacini n  has  tried 
this  method  with  asserted  good  results.  Richet  and  Hericonrt,  who  were 
among  the  fii-st  to  nse  antitubeR*ular  scrum  in  this  disease,  have  i^[>orted 
seveml  tiises  beuefited  by  its  employment,  and  De  Renzi  has  reported 
twenty-two  cases  with  improvement  in  every  case. 

Typhoid  fever  has  also  been  treated  by  antitoxic  serum  to  a  limited 
extent,  notably  by  Chautemesse,  who  in  thi'ee  cases  found  marked  im- 
provement to  follow  its  use.  In  twelve  cases  of  enteric  fever  treated  by 
Boi^r  the  results  were  variable.  Some  benefit  was  thought  to  occur  in 
four  cases.  The  remainder  were  not  benefited,  and  Borger,  while  unable  to 
support  the  method,  thinks  it  harmless,  even  if  useless.  The  best  results 
occurred  in  the  cases  in  which  the  serum  was  used  early. 

In  this  connection  it  is  interesting  to  note  that  Friinkel  and  Manchet 
have  treated  fifty -seven  cases  of  typhoid  fever  by  intra-muscular  injections 
of  sterilized  cultures  of  typhoid  bacilli,  which,  while  they  pi-oduced  a  fever, 
in  the  end  favorably  modified  the  distMise.  Rumpf  has  treated  thirty  cases 
by  sterilized  cultures  of  the  bacillus  pyo*"yanens  with  the  same  i-esults ;  of 
these  cases  two  died.  Kraus  and  Buswell  did  likewise  in  twelve  cases,  and 
as  two  cases  died  they  naturally  conclude  that  the  method  is  useless. 

Single  instances  of  the  use  of  the  antitoxic  serum  of  various  diseases 
have  been  recorded  in  whooping-cough,  measles  (Weisljecker),  scarlet  fever, 
typhus,  small-pox,  and  cholera.  Kiuyouu  has  re|X)ited  the  use  of  l>lood- 
seriim  of  a  vaccinated  heifer  in  the  treatment  of  small-pox.  He  believes 
that  such  treatment  modifies  the  severity  of  the  disease.  He  tried  it  in 
two  cases,  and  one  of  them  ditxi  The  decision  as  to  the  value  of  tliis 
metliod  has  yet  to  he  reached. 

In  the  ease  of  syphilis,  several  investigators  have  employed  antisypbilitic 
serum  with  success, — ^at  least,  so  they  assert.     Richet  and  Hericourt  have 
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ueed  tJie  blood-serum  taken  from  a  dog  inoculated  eight  days  before  with 
blood  from  a  syphilitic  patient  jd  a  ca^e  of  old  syphilis  of  twenty  years' 
duration  and  in  one  of  only  eighteen  mouths'  duration,  with  good  effects  in 
both,  the  nervous  symptoms  of  the  first  and  the  skin  lesions  of  the  latter 
patient  being  improved.  Gilbert  and  Fonrnier,  Feulard,  Tonimasoli, 
Mazza*  Kollman,  and  Pellizzari  have  also  tried  this  method  with  varying 
results  in  a  eonsiderable  number  of  cases. 

In  resjiect  to  the  treatment  of  malignant  growths  by  the  use  of  a 
mixture  of  the  toxines  of  er^^sipeJas  and  bacillus  prodigiosus,  by  far  the 
best  results  have  l^een  reached  by  Coley  in  this  country.  The  early  hopes 
that  his  methods  would  relieve  a  large  proportion  of  eases  of  inoperable 
aod  hopeless  sarcx>ma  have  failed,  for  experience  has  dashed  them,  but 
it  18  an  undoubted  foot  that  in  some  cases  the  most  beneficial  results 
fellow  the  use  of  this  treatment  Much  depends  upon  the  strength  of  the 
^Iture^  or,  to  speak  more  accurately,  the  activity  or  virulence  of  the  growth 
b  the  culture  medium.  Prolmbly  much  of  Coley's  soocess  depends  upon 
the  activity  and  purity  of  the  bacterial  products  which  he  has  employed. 
Ooley's  studies  may  be  taken  as  the  best  series  from  which  to  derive  con- 
dusioQS  as  to  this  method  of  treatment.  In  his  most  recent  paper  on  this 
fobject  he  tells  us  that,  grouping  the  cases  so  far  treated  aeca^rding  to  their 
KTeml  varieties,  we  have :  Sarcoma,  eighty -three  :  round-celled,  fifty-two ; 
epindle-celled,  fourteen  j  melanotic,  seven ;  chondrosarcoma,  two  ;  sarcoma, 
Upedal  type  of  cell  not  stated,  eight  Carcinoma,  including  epithelioma, 
axty-one :  of  breast,  thirty-one ;  of  uterus,  three ;  of  cheek,  four ;  of 
itieniuiii  (secondary),  one;  of  tongue,  four;  of  neck,  three;  of  rectum, 
three ;  of  lip,  two ;  sarcoma  or  carcinoma,  ten  ceases. 

Besidee  the  above  cases  of  malignant  tumors,  eight  other  cases  have 
been  trealed  with  the  toxines.  These  were  as  follows :  tulxircular,  two 
Oteis;  keloid,  one;  goitre,  two;  recurrent  fibro-angioma,  one;  mycosis 
fimgoides,  one ;  fibroma,  one. 

Of  the  cases  of  sarcoma,  forty-five,  or  more  than  one-half,  showed  more 
or  less  improvement.  The  variety  that  showed  the  greatest  improvement 
WM  the  spindle-celletl  ^rcoma ;  that  which  showed  the  least  was  the 
mdaaotie.  Next  to  the  spindle-celled  in  the  order  of  beneiit  was  the 
mixed-celled,  round-  and  spindle-,  then  round-celled ;  while  osteosarcoma 
closely  approaches  the  melanotic  in  showing  but  little  effect  of  the  toxines. 
In  a  aeries  of  seven  cases  of  melanotic  sarcoma,  no  iraprovemeut  was  ob- 
served  in  five  ca<3es  and  very  slight  change  in  the  two  others.  It  should 
be  noted,  however,  that  in  most  of  these  cases  the  tumors  were  multiple 
and  the  disease  thoroughly  generalized  before  treatment  was  begun.  Yet 
En  all  these  cases  the  antagonistic  action  of  the  toxines  was  so  trifling  that, 
were  it  not  for  the  fact  that  at  least  one  case  of  melanotic  sarcoma  has  been 
<mred  by  accidental  er^sijTelas,  there  would  be  little  to  encourage  one  to  a 
fiuther  trial  of  the  toxines  in  this  class  of  cases. 

With  osteosareoma  the  results  are  scarcely  more  satisfactory.     Most  of 
Vol,  v.— 6 
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Dt ;  one  case,  a  very  large  osteochoodro- 
reniaioed  well  for  nearly  a  year,  and  then 

I-,  «|it£idle*,  and  oval-celled  sarcoma  (recurrent)  the 
I  die  pttdeot  is  alive  and  well  more  than  three  yeara 

iffie^^  though  embracing  a  small  proportion  of  the 
I  f^ses^  formd  by  far  the  largest  proportion  of  suc- 


a.  tMm  wsamieut  of  carcinoma  were  not  very  encouraging, 

I  mm  kudlr  be  used  in  this  disease  with  much  benefit. 

U  i^^flflfc^feSt  in  note  that  in  the  hands  of  other  sui-geons  than 

^4lifrlHalift  dtaioed  from  the  joint  use  of  the  toxine  of  erysipelas 

t^^m  kadlB  prod^poeos  have  been  such  as  to  cause  many  persons  to 

g^r  l^flT  «Hpkjioent  futile  as  to  the  growth,  and   harmful   to  the 

^ai  ^Mai«f  the  patient  because  of  the  violent  systemic  disturbance 

bar  i»a     In  two  cases  in  which  this  treatment  was  tried 

ibe  approach  of  death  was  hurried  by  their  employment  and 

;  mpfMrently  uninfluenced. 

18  greatly  strengthened  by  the  report  of  a  committee  of 
fi^  Km  T«rk  Saigical  Societ^^  appointed  to  investigate  the  value  of  this 
^glkiA.    ThAt  leport  is  as  follows : 

^BliikMbfe  and  since  our  appointment  as  a  committee,  we  have  been 
jlHi  itt  aluwu^i,  iDdividually  and  together^  a  considerable  number  of  cases 
toi^id  bjr  this  meaDs,  and  in  no  case  have  we  found  any  amelioration 
«MA  Wdool  a  prospect  of  ultimate  cure.  We  have,  on  the  contrary, 
^%ptttd  tB  soEDe  oases  that  the  rate  of  growth  of  the  disease  was  much 
mmt^  tapid  during  the  treatment.  The  treatment  also  im{x»ses  a  very 
irvvfY  las  upon  the  strength  of  the  patient^  and  apparently  hastens  the 
in  most  cases. 
^Wa  belteta  that  in  the  instances  of  apparent  cure  or  marked  improve- 
W^  tba  oorrectness  of  the  diagnosis  is  open  to  doubt. 
**  W©  therefore  submit : 

**  1.  That  the  danger  tfj  the  patient  from  this  treatment  is  great, 
**1  Moreover,  that  the  alleged  successes  are  so  few  and  doubtful   in 
cbaraoter  that  the  most  that  can  be  fairly  alleged  for  the  treatment  by 
ti^ines  is  that  it  may  offer  a  very  slight  chance  of  amelioration. 

"3.  That  vtthiable  time  has  often  been  lost  in  operable  cases  by 
ii<i$t()oning  operation  for  the  sake  of  giving  the  method  of  treatment  a 

trial. 

*f  4,  Finally,  the  most  important,  that  if  the  method  is  to  he  resorted 
to  at  all,  it  should  be  confined  to  the  absolutely  inoperable  eases." 

The  treatment  should  l>e  attempted  only  in  clearly  inoj>erable  cases. 

Not  only  have  malignant  growths  l:*eeu  treated  by  the  culture  fluids 
nameil,  but  other  clinicians  have  attempted  to  use  serum  therapy  in  these 
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cases.  Thus,  Emmericli  and  Scholl  have  reported  six  cases  of  advanced 
cux!iQonm  treated  by  serum  derived  from  sheep  which  had  l^een  inociilated 
with  erj'sipelas.  In  all  these  cases  the  patients  greatly  improved  locally  and 
system ically.  The  I'esults  of  these  observers  have  been  criticised  by  Bruns 
ind  by  Angerer.  Richet  and  Hericonrt  have  reported  two  cases,  one  of 
cstreiiioina  of  the  stomach  and  one  of  fibrosarcoma*  Injections  of  a  serum 
dm^ed  from  the  blood  of  an  ass  and  two  dogs  into  which  the  authors  had 
injeotfid  the  jaioe  of  an  osteosarcoma  produced  the  most  surprising  results 
in  both  caseS;  practically  a  cuie  in  less  than  a  month. 

The  thyroid  gland  in  Its  jmthological  and  therapeutic  relations  to  cretinism 
and  myxcEdema  is  of  great  interest  to  the  physiologist  and  the  physician.    Its 
employment  is  one  of  the  best  illustrations  we  have  of  the  value  of  experi- 
mental metlicine,  since  it  was  through  the  C(_)mbined  results  of  studies  on 
man  and  the  lower  animals  that  Murray  was  first  led  to  make  practical 
application  of  the  researches  of  many  Continental  and  English  clkiicians 
and  laboratory  workers*     The  observation  that  myxcedema  is  usually  asso- 
dated  with  changes  in  the  thyroid  gland,  and  that  ejctirpation  of  this  gland 
b  man  and  the  lower  animals  produces  myxodematous  tendencies^  seemed 
to  point  to  the  conclusion  that  in  such  cases  the  absence  of  thyroid  func- 
tions was  the  underlying  cause  of  the  di«iorder,  and  the  most  natural 
dednotion  was  that  patients  manifesting  such  symptoms  should  Ix*  provided 
artiUcially  with  the  materials  which  their  own  thyroid  gland  could  not 
provide.     At  first  thyroid  therapy  consisted  in  attempting  to  graft  the 
thyroid  of  the  sheep  under  the  skin  of  man,  but  it  was  soon  found  that 
not  only  was  this  uDsatisfactory,  but  also  that  if  the  gland  were  given  inter- 
nally it  produced  equally  good  results,  while  it  was  capable  in  overdose  of 
producing  alarming  symptoms.     At  the  present  time  the  dose  of  the  pow- 
dered desiccated  thyroid  gland  is  from  five  to  ten  grains,  and  of  the  extract 
of  thyroid^  or  thyreoidin,  two  grains.     The  average  thyroid  gland  of  the 
aheep  weighs  about  twenty-four  grains.     In  this  comatry  the  preparation 
oraally  employed  is  thyreoidin  in  capsules  or  tablets. 

Under  the  influence  of  this  gland  myxcedematous  patients  undergo  the 
most  remarkable  improvement,  their  weight  decreases^  their  appearance  is 
gnatly  modified  for  the  better,  and  their  peculiar  mental  a^iathy  disappears. 
In  susoeptible  persons,  when  Ml  doses  are  used,  there  is  always  some  dis- 
lorbanoe  of  the  circulation,  and  it  is  best  during  tlie  early  part  of  the  treat- 
loent  to  insist  upon  the  patient's  remaining  in  bed.  Any  nudue  quickening 
rf  the  pulse  should  give  warning  that  the  gland  is  being  given  too  freely. 
Luger  doses  are  needed  in  cold  weather  than  in  hot  weather ;  and  it  is  to 
be  remembered  that  while  the  thyroid  treatment  of  myxcedema  is  curative 
ia  the  sense  that  the  patient  may  be  restored  to  apparently  jierfect  health, 
it  is  Dot  cnrative  in  the  sense  of  permanent  cure  uuless  the  administration 
rf  Ibe  gland  is  continued  in  small  amounts  throughout  life. 

Id  cretinism  the  use  of  the  thyroid  gland  or  its  extract  is  exactly  sim- 
ikr  to  its  employment  in  myxtedema,  and  the  results  are  extraordinary 
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aod  far  beyond  the  belief  of  thoee  who  have  not  actually  beheld  tt 

iin|jrovemt"i]t. 

Thyroid  glaud  has  also  been  used  fur  the  trtntment  of  obesity,  witli 
varying  results.  Exceg^ive  obesity  in  childhood  is  so  rare  that  so  far  aa 
we  know  there  are  no  records  of  its  employment  in  this  class  of  patients. 
In  adults  its  use  has  btrn  very  siR-cessfid  in  some  cases,  ineffective  in  others, 
ThuSj  iu  one  case  of  the  writer's  the  patient  lost  three  pounds  a  week  tinder 
the  thyroid  tablets,  and  iu  another  patient  taking  tablets  from  the  same 
bottle  no  effect  whatever  ensued. 

In  the  ti*eatnvent  of  tetany  when  dependent  ii|x>n  absence  of  the  thyroid 
and  when  due  to  other  causes  the  thyroid  gliiud  has  been  used  with  success. 

The  use  of  the  thyroid  gland  is  aintra-indicatetl  by  the  presence  of 
goitre  with  exophthalnius,  l>t*cause  the  overgrowiih  of  the  gland  is  supposed 
to  be  associated  with  an  increased  internal  secretion  which  causes  the  peculiar 
nervous  and  circulatory  disorders  of  this  disease.  Under  these  circum- 
etanees  it  is  manifestly  unwise  to  provide  the  body  with  a  still  greater 
amount  of  thyroid  by  its  medicinal  use.  Further,  the  evidence  is  that  this 
theory  is  supjxuted  by  clinical  experience^  and  that  thyroid  gland  in  over- 
dose in  healthy  persons  produces  the  goitre  symptom  group.  It  is,  how- 
ever, only  fair  to  state  that  Bruns  observed  a  decided  improvement  in 
thirty-four  cases  out  of  sixty  cases  of  goitre  which  had  thymid  feeding. 

On  the  other  hand^  we  may  cite  the  results  of  Stabel,  who  treated 
ninety-three  cases  of  goitre  with  thyroid.  Out  of  the  ninety -three  only 
four  were  ^*  cured/*  and  of  these  two  immediately  relapsed. 

It  is  also  of  interest  to  note  that  in  cases  of  goitre  without  exoph- 
thalmos the  thyroid  and  thymus  glands  are  of  value,  probably  because  in 
such  eases  the  function  of  the  thyroid  gland  in  the  affected  individual  is 
impaii-ed. 

The  use  of  the  thyroid  gland  in  the  treatment  of  psoriasis  is  to  be 
resortetl  to  only  when  all  other  remedies  have  failed,  and  it  does  not 
always  produce  good  results.  In  the  ease  of  cliildren  it^  use  is  even  more 
uncertain. 

The  influence  of  the  thymus  gland  upon  the  human  Lwing  is  somewhat 
allied  to  that  of  the  thyroid  gland,  aocoixling  to  certain  writei-s  who  have 
obtained  good  results  wheu  using  the  thymus  in  mistake  for  the  thyroid 
gland.  Other  observers  assert  that  extract  of  thymus  is  valuable  in  true 
goitre,  and  that  it  never  produces  any  of  the  toxic  symptoms  when  given  in 
ovei-doses  that  are  caused  by  overdoses  of  the  thyroid  gland.  The  dose  of 
thymus  gland  derived  from  a  milk-fal  lamb  is  one  gland  a  tlay,  or  from 
twenty  to  sixty  grains  of  the  thymus  extimi.  It  is  asserted  that  tho 
greatest  improvement  in  cases  of  exophthalmic  goitre  takes  place  in  con- 
nectioo  with  the  ocular  symptoms  and  the  circulatory  disorder.  It  would 
also  seem  probable  that  the  thymus  gland  is  useful  in  cases  of  goitre  ^vithout 
the  ]^K*culiar  systemic  manifestations  of  the  form  known  as  Graves's  disease. 
Thus,  Mikulicz  has  treated  ten  cases  of  goitre  and  one  of  exophthalmio 
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giiitre  wilJh  thymus  in  the  dose  of  from  ten  to  twenty-five  grammes  of  the 
miiiced  gland  three  times  a  week.  The  goitre  decreases  in  size  very  rapidly 
for  fourteen  days,  but  fails  to  change  after  six  weeks.  Ont  of  the  ten  eases 
cue  was  rapidly  euredj  six  were  much  improved,  and  one  was  unafleeted.  In 
the  cayse  of  exophthalmic  goitre  the  eirculakny  phenomena  were  also  greatly 
iinproTed  by  tliyiuns*  In  America,  Cunningham  has  recorded  three  cases 
uf  Graves's  disease  benefited  by  thymus  gland. 

There  yet  remain  to  be  coiisidered  the  use  of  pancreatic  essence  or  the 
ptncreatic  gland  itself  in  the  treatment  of  diabetes  mellitus,  and  the  era- 
jdoymeiit  of  lx>ne-marrow%  as  suggested  by  Fraser,  for  the  cure  or  ameliora- 
tian  of  ansemia,  particularly  of  the  pernicious  ty{>e. 

The  use  of  the  pancreas  in  the  eui^  of  diabetes  rests  primarily  upon  the 
ofaeervation  that  disease  of  this  gland  which  materially  interferes  w^ith  its 
fimction  often  r^ults  in  the  development  of  glycosuria,  and  that  its  ablation 
b  animals  is  followed  by  similar  effects.  Further,  in  a  certain  projwr- 
tion  of  cases  of  diabetes  the  post-mortem  has  shown  the  presence  of  dis- 
tinctive changes  in  this  gland.  The  influence  of  the  pancreas  in  ainnai;ion 
with  the  sugar  functions  of  the  digestive  apparatus  does  not  stop  with  the 
secretion  of  a  ferment  w^hich  aids  in  the  transformation  of  starch  into 
sugar,  bat  it  is  supposed  by  a  process  of  internal  secretion  to  pour  into 
the  blood  which  passes  from  its  gland  cells  a  substance  which  aids  in  the 
normal  assimilation  of  grape-sugar.  There  are  a  few  cases  on  record  in 
whidi  the  use  of  pancreas  or  its  extract  has  greatly  relieved  diabet^,  but 
its  use  is  still  problematical,  so  far  as  its  real  value  is  concerned.  Naturally 
Iieo^fit  will  l3e  derived  only  in  those  cases  in  which  it  is  the  pancreas  that 
is  at  &ult.  Bone-marrow  in  the  treatment  of  peniicious  aniemia  is  in  about 
the  same  uncertain  position  in  theraputies  as  is  the  treatment  of  dial^etes 
JQSt  mentioned.  There  does  not  seem  to  be  any  doubt  that  its  use  has  been 
followed  by  more  or  less  permanent  improvement  in  a  few  cases,  but  it  is 
abo  evident  that  it  is  of  value  only  in  a  few  instances  which  probably  (^11  for 
the  use  of  this  source  of  iron  and  cell  material,  as  do  other  eases  which 
all  for  arsenic  and  iron.  Our  use  of  bone-marrow  in  any  case  of  anaemia 
k  in  one  sense  purely  empirical,  unless  we  know  what  the  cause  of  the 
memia  is.  The  great  difficulty  in  deinding  as  to  its  value  is  that  per- 
oieioiid  anaemia  is  characterized  in  some  cases  by  terap«:irary  periods  of 
irrest  or  imprtjvement,  which,  though  they  would  naturally  occur,  are  at- 
tribated  to  this  treatment.  In  ordinary  aneemia  bone-raarr<vw  may  be  tried, 
bat  there  is  nothing  to  show  that  it  ]>os8esses  as  much  value  as  does  iron  or 
inenie.  The  marrow  is  obtained  from  the  ribs  or  the  ends  of  the  long 
bones  by  soaking  the  finely  minced  lx>ne  in  glycerin  fi>r  several  days  and 
then  using  the  extract  so  obtainal  in  the  dose  of  one  or  two  drachms  a  day, 
Oareful  attention  to  the  bowels  and  regulation  of  the  diet  are  necii^sary,  and 
in  the  majority  of  cases  in  which  the  Ijone-marrow  has  l>een  used,  salol  or 
other  so-called  intestinal  antiseptic  has  also  been  given. 
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Deflnition  and  Etiologry.^ — To  define  absolately  what  we  mean  by 
auto-intoxieation  is  at  present  impossible,  owing  to  the  vagueness  of  our 
knowledge.  In  general  we  understand  by  the  term  those  diseases  or  groups 
of  symptoms  brought  about  by  poisons  of  whatever  character  created  within 
the  body.  Such  a  definition  does  not  clearly  nmi'k  out  the  auto-toxic  group 
from  certain  diseased  conditions  due  to  other  forms  of  poison,  as,  for  exam- 
ple, those  due  to  bacterial  action.  It  is,  uevertheless,  desirable  to  systema- 
tize our  knowledge  as  far  as  possible  by  grouping  certain  toxic  agents 
chiefly  from  an  etiological  stand -point.  The  clagaification  suggested  by 
Van  Gieson  *  is  a  useful  one  for  this  purpose. 

1.  Auto-toxic  BubstanceSt 

2,  Bacterial  toxines, 

3*  Combinations  of  1  and  2, 

4,  Extrinsic  [joisona. 

5,  Protozoal  poisons. 

Group  2  does  not  concern  this  discussion,  since  both  the  action  of  bac- 
teria and  their  pathogenic  prwlncts  are  jmrticularlj  treated  in  other  sections 
of  this  work.  It  is  no  doubt  desirable  to  include  products  with  tlieir  causa- 
tive agents,  thereby  limiting  the  field  of  the  auto- toxic  group. 

Types  of  extrinsic  poisons — Group  4 — have  been  considered  in  detail 
undej  lead  and  arsenic* 

Diseases  oon&e<:|uent  upon  the  possible  action  of  protozoa— Group  5 — 
are  considered  elsewhere.  Malaria  is  as  yet  the  only  condition  directly 
attributed  to  protozoa,  but  the  possibility  must  be  admitted  that  the  exan- 
themata and  mumps  may  be  due  to  protozoal  poisons* 

Combinations  of  the  members  of  the  various  groups  may,  and  probably 
often  do,  (xscur,  but  at  present  our  knowledge  permits  of  no  specific  state* 
ments  on  these  points. 

The  first  group — auto-toxic  substances — demands,  therefore,  our  special 
attention.  Sharp  distinctions  between  this  group  and  that  of  the  bacterial 
toxines  are  particularly  bard  to  draw  in  the  gastro-intestinal  tract^  where  in 


*  The  Toxic  Ba^ii  of  Neuml  Diseiises,     Stet«  Hospitals  Butktiji,  vol.  L  No.  4. 
thu  VHluable  paper  we  shall  make  continual  reference  In  what  follows. 
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health  as  well  as  in  disease  autotoxic  substances  and  bacterial  toxioes  are 
present.  Errors  id  absorptioo  and  general  digestive  distiirbaiioe  permit  the 
formation  of  an  active  toxic  condition,  which  mavj  under  favorable  cireum- 
itanoes,  lead  to  spocific  disease.  Likewise^  in  the  purely  chemical  digestive 
prooesB,  if  toxic  products  are  formetl  which  later  are  absorbed,  an  auto- 
poJsan  is  introduced  into  the  circulation^  which,  had  it  remained  in  the 
intestine,  would  have  been  innocuous.  To  go  a  step  further,  we  may 
speak  of  a  gecojtdar^  aiUo-irUoxkaiion^  when  the  body  is  deprived  of  some 
chemical  substance  neeesaary  for  the  preservation  of  normal  life,  as,  for  ex- 
imple,  the  withholding  of  oxygen  or  the  loss  of  the  secretion  of  the  thyroid 
gland.  Various  more  or  less  detailed  classifications  of  the  auto-toxic  group 
have  been  attempted.     Albu  suggests  the  following : 

!•  Auto-inioximtioti  jrom  (he  mippressum  or  diMurbance  of  the  function 
i^an  organs  for  example,  myxtpdema, cachexia, strumipriva,  diabetes,  acute 
rdlow  atrophy  of  the  liver,  Addison *8  disease,  als<3  diseases  dependent  upon 
the  failure  on  the  part  of  an  organ  to  destroy  poisonous  metabolic  products. 

2.  Atiio-inioxic(iti(m«  irhich  occur  from  anomalks  in  (jawral  meiabol'mm 
v?ithQUi  any  definite  lomiization.  Gout  and  oxaluria  are  examples  of  this 
class. 

3.  AuUHintoxic(Uions  which  are  eaused  bi/  the  rderUion  of  the  pkymofogi'' 
ml  produds  of  metabolism  in  the  different  organs.  Herein  belong  the  forms 
^{  poisoning  due  to  extensive  suprticial  burns,  carbonic  ac4d  poisoning  in 
imperfect  respiration,  uraemia,  and  eclampsia  gravidarum. 

4*  AtUo-ifUoxicaiions  dv^  to  omrproduction  of  the  phy&iolo^iced  and  paiho* 
hgieal prodMeia  of  the  crganimn,  such  as  hydrothionaemia,  acetonuriaj  diabetic 
oomai  and  exophthalmic  goitre. 

Between  Groups  3  and  4,  and  I'elated  to  both,  Albu  places  the  large 
clafis  of  auto-int«)xications  from  the  gastro-intestinal  tract,  with  which  the 
{irodnction  of  nervous  and  presunmbly  mental  symptoms  is  particularly 
aaioeiated.  Conditions  possibly  explainable  by  this  means  arc  tetany, 
epilepsy,  eclampsia  infantum,  probably  certain  psychoses,  and  many  other 
^mptoms  on  the  part  of  the  nervous  system, — e.r/.,  dizziness,  syncoj>e,  de- 
Uriiim,  coma,  sopor,  tonic  and  clonic  spasms,  epileptotd  attacks^  maniacal 
states,  and  various  minor  mental  disturbances, 

Albu  makes  a  fnrtlier  classification  from  the  point  of  view  of  the  source 
of  the  auto-intoxicatioo,  as  from  the  skin,  lungs,  kidneys,  suprarenal  cai>- 
snlea^  gastro-intestinal  tract,  liver,  pancreas,  and  thyroid  gland.  Still  an- 
other possibility  is  a  classification  on  the  basis  of  physiological  chemistry, 
as  indicated  by  Kmus  and  Honigman. 

Van  Gieson  points  out  the  dangers  of  drawing  too  broad  eonclusiona 
horn  the  work  done  up  to  this  time  on  the  toxicity  of  the  urine.  The 
aooroes  of  error  in  isi>lating  toxic  substances  and  the  subsequent  uncertainty 
of  animal  experimentation  render  many  of  the  i-esults  doubtful.  For  exam- 
ple, It  is  often  most  difficult  to  determine  the  exact  source  of  an  auto-toxic 
|icodact|  whether  originally  existent  iu  the  urine  or  created  by  the  pro- 
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ceclures  emploved  for  its  isolation,  lu  general,  the  work  on  the  urine  is 
to  be  regaiiled  iis  valuable  in  bringing  e%^ideni'e  towardi*  tlie  general  theory 
of  auto-intoxication,  provided  too  much  stress  be  not  laid  on  results  hitherto 
attained. 

If  we  consider  the  complexity  of  the  chemical  structure  of  the  human 
Ixtdyand  the  unstable  equilibrium  in  which  many  of  its  component  elements 
must  standj  it  is  c^y  to  realize  the  possibility  of  the  extensive  deleterious 
etlect  of  altered  metabolism  as  induced  by  poisons  of  which  we  as  yet  have 
little  knowledge.  Either  through  the  development  of  abnormal  and  poi- 
sonous compounds,  or  through  the  failui'c  of  the  organism  to  eliminate  such 
poisons  as  are  normally  found  in  its  tlssueSj  we  have  the  oppoitunity  offered 
of  resultant  profound  somatic  disoitler.  In  the  unstable  child  organism  we 
may  regard  Uiese  factors  as  particularly  potent,  all  the  more  from  the  fact 
of  a  lowered  resistance  during  the  period  of  active  growth.  Convulsions 
of  childhood  and  various  so-c^lkil  i*eflex  phenomena  are  no  doubt  expres- 
eions  of  irritability,  which,  according  to  the  toxic  view,  have  as  their  under- 
lying cause  a  poison  which  lias  gained  access  to  the  circulation  and  thence 
to  the  nerve- median  ism  J  where  its  final  results  are  manifested.  The  educa- 
tion of  the  infant's  intestinal  tract  properly  to  perform  its  function  ia  not 
iufreciueutly  attended  with  errors  which  lead  to  temporary  outbreaks  on  the 
part,  of  the  nervous  system,  due  to  a  transient  jwisoning.  It  is  possible  that 
future  resistance  or  non-resistance  to  disease  and  the  diatheses  of  later  life 
are  formed  during  these  early  years,  dependent  ujion  the  kind  and  intensity 
of  the  jxiison  to  which  the  organism  is  ex]iosed. 

Pathology* — The  tendency  of  toxic  agents  circulating  in  the  system  to 
produce  parenchymatous  changes  in  various  organs  has  long  been  recognized » 
The  special  study  of  the  nervous  system  with  relation  to  its  pathological  re- 
action to  poisons  has  been  vigorously  carried  on  during  the  la^t  few  years, 
with  resulta  of  a  positive  character.  This  has  lM?en  rendered  jjossible  chiefly 
through  the  exceedingly  delicate  method  of  c«?ll-staining  first  descrilxd  by 
Nissl,  Recent  detailed  animal  exijcriments  of  Berkley  by  a  diffemut 
method  have  shown  degeueratioos  of  nerve-c^Ils  as  a  result  of  the  long 
administrntion  of  alcohol  and  ricin»  Van  Gieson  has  carried  on  these  studies 
with  a  large  number  of  toxic  substances,  including  certain  bacterial  toxines, 
typhoid  fever,  dipi»theria,  and  also  in  experimental  and  human  rabies,  ursB- 
mia,  sunstroke,  and  exi)erimental  thyropravia,  with  the  general  result  of 
finding  cell  changes  of  a  similar  sort  in  all  these  ajudftions,  w^hence  he  con- 
cludes that  the  anatomical  expression  of  a  poison  acting  on  the  nen^ous  sys- 
tem ia  that  of  a  parenchymatous  degeneration  precisely  similar  in  character 
to  such  a  degeneration  o<x*urring  in  any  other  organ  or  system  of  organs. 
The  degree  of  the  degeneration  will,  of  course,  vaiy  in  relation  to  the  viru- 
lence or  the  time  of  action  of  the  given  jx)ison,  but  its  chamcter  will  be  in- 
variably the  same.  It  follows,  therefore,  that  the  character  of  tlie  poison  is 
not  to  be  determined  from  an  examination  of  its  results  on  the  nerve  cell. 
Conversely,  however,  we  may,  accoixliug  to  Van  Gieson,  be  dogmatic  in 
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attitude  that  the  existeoce  of  a  i*areiichymatous  degeDemtion  in  the 
neiTOiiB  systeni  is  evidence  of  an  nntLi'edent  poisoning.  His  owii  woi'ds  od 
the  subject  are  :  **  Thus,  in  any  acute  neural  disease,  or  in  the  involvement 
f»f  the  nervonis  system  in  an  acute  general  illness,  even  of  unknown  eausa- 
tiiiii,  or  in  the  chix)nie  atfection  of  the  nervous  system  left  l>ehind  montlis  or 
years  after  these  two  conditions,  when  acuie  parenckpmaioiia  degetieration  or 
iii»  rtmdtM  are  found,  the  imprint  of  this  great  extensive  pathological  process 
00  the  ganglion  cell  indicates  the  action  of  toxic  forces  as  plainly  as  the 
marks  on  the  rocks  show  the  glacial  action."  * 

The  nerve- cell  expresses  its  beginning  disiintegration  by  changes  in  the 
deeply  staining  granules  which  form  a  large  part  of  its  protoplasm.  The 
t€odeuty  of  the  destructive  process  is  towards  a  breiiking  down  of  tlie  gran- 
ulfs  into  finer  ones,  until  ultimately  the  characteristic  coarsely  granular  ajv 
pcinuioe  is  totally  lost.  The  beginning  of  such  a  process  Van  Gieson  terms 
BfbahfmM^  signifying  merely  cell  resolution*  It  may  proceed  either  to  cell 
destruction,  cifiodams^  or ^  under  favorable  conditions,  to  restitution,  ct/toihe^ 
tk.  In  othei*  words,  when  a  certain  [joint  in  cell  degenemtion  is  reached, 
in  restitution  is  no  longer  possible,  and  final  necrosis — cytoclasis — is  the  re- 
Bult,  Before  that  jxiint  is  reached,  however,  either  a  pailial  or  a  complete 
nslorrtion  to  the  normal  may  take  place  if  the  cause  which  led  to  the 
primary  ciange— c}'tolysis~is  i-eraoved  or  weakenetl  in  its  power. 

The  degree  of  celhdar  alteration  is  dependent  upon  the  two  factors  of 

inteiBity  and  duration  in  the  exhibition  of  the  poison*     The  severity  of 

pareDcbymatous  nerve  degeneration  stands  in  direct  mtio  to  the  duration 

of  the  action  of  the  poison.     Recovery  from  a  virulent  poison  acting  for  a 

short  time  is  more  likely  to  occur  than  in  the  case  of  a  milder  one  acting 

over  a  long  jieriod.     Coincident  with  the  various  changes  in  the  nerve-cell 

p>  the  clinical  manifestations,  and  we  may  see  in  the  tendency  to  reco%^er 

«r  to  go  on  to  complete  invalidism  the  counterpart'  of  the  cell  alteratione 

hoax  ct-tolysb  to  cytothesLs,  or  from  cytolysis  to  cyt*>clasis.     In  idiopatliic 

€{iilep6}'  Van  Gieson  has  not  found  cytolysis  of  neuron?^^  which  he  attrib- 

UK«  to  the  feet  that  the  poison  producing^  or  supposed  to  produce,  the  dis- 

€aiie  is  evanescent  in  character.     He,  however,  Wlieves  an  overgroi^i-h  of 

neurr^Iia  in  the  motor  areas  to  be  evidence  of  the  action  of  a  poison,  inas- 

mucli  as  a  cellular  proliferation  is  an  earlier  stage  of  toxic  action  than  a 

d^eneration  of  the  parenchyma* 

Symptomatologry. — To  give  an  exhaustive  account  of  the  eymptonie 
occurring  a:^  a  result  of  auto-intoxication  is  manifestly  imi.K:>ssible  in  the 
present  imperfect  state  of  our  knowledge.  Bearing  in  mind,  however,  the 
ceUalar  changes  already  descTil>e<l,  certain  symptoms  and  diseases  associated 
with  varying  d^rees  of  cell  alteration  may  be  profitably  studied . 

Afi  a  result  of  acute  (xiisouiug  fixnii  the  gastro-intestinal  tract,  develofi- 
iag  saddenly  and  acting  intermittently  over  a  short  i>eriod,  we  may  regard 
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the  epileptic  seizure  as  the  best  example.  In  general,  symptoras  of  an  acute 
aoc!  violently  spasraodic  clxaracterj  but  evanescent,  are  to  be  regarded  as  the 
clinical  manifestatioti  of  the  sudden  de%^elopraent  of  a  virulent  poison,  whose 
effect  [.masses  off  before  changes  of  a  permanent  character  are  effected  in  the 
cortical  neurons.  Another  and  much  more  definitely  established  series  of 
symptoms  resulting  frequently  from  gastro-intestinal  poisoning  is  that  ofil 
tetany,  less  evanescent  than  epilepsy,  but  still  having  a  close  analogy  to  it. 
Should  the  auto-poison  act  over  a  longer  }ieriod,  more  definite  manifesta- 
tions of  its  ravages  are  found  in  the  cortical  neurons,  and  the  symptoms 
likewise  are  more  persistent.  If,  again,  we  suppose  an  exceedingly  mild 
toxic  substance  acting  hut  a  short  time,  we  should  have  an  explanation  for 
certain  attacks  of  vertigo,  eclarapeia  of  children,  depression,  etc.  The  vague 
but  important  symptoms  associated  with  an  acute  dyspeptic  attack  are  ex* 
amples  of  this  claas.  Again,  the  symptom  of  sleep  under  the  condition  of 
fatigue  has  been  thought  to  be  the  result  of  a  mildly  toxic  state,  as  shown  hff 
animal  expt'rimentation.  ^^^1 

It  is  possible  that  varied  mental  symptoms  may  be  induoed  by  the  actJoh 
of  toxic  agents.  The  time  element  and  the  intensity  of  the  poisonous 
substance  are  important  in  determining  the  character  of  the  mental  manifes- 
tation. Thus,  an  acute  delirium, — e.^.,  typhoid  fever, — or  a  maniacal  out- 
burst, or  a  rapidly  developing  melancholic  state,  according  to  Uie  theory, 
would  be  expressive  of  a  cy  to  lysis  of  cerebral  neurons.  That  symptoms  are 
at  one  time  depiTssive  and  again  exalted  is  not  susceptible  of  adequate  ex* 
planation  ;  but  that  exhaustion  may  at  times  show  itself  clinically  by  hyper- 
activity, as  in  certain  neura.sthenic  states,  is  so  well  known  as  not  to  excite 
particular  comment.  Delirium  may,  in  a  general  way,  be  taken  as  a  type 
of  exaltation  of  iunction  induced  by  toxic  agents,  whereas  stupor,  con- 
fusional  states,  and  coma  are  symptoms  of  their  depressive  action.  It  is 
probable  that  the  character  of  the  mental  symptoms  depends  upon  the  de* 
gree  of  cell  alteration,  as  well  as  upon  the  kind  of  poison  in  the  circulation^ 
and  also  upon  the  number  of  neurons  involved  in  the  destructive  prooesa. 
The  symptoms  of  a  slowly  acting  cumulative  poison  are,  of  necessity,  in- 
sidious in  their  onset  and  progressive  in  their  coui-se,  terminating  finally  in 
a  |>ermanent  e<Tndition  of  dementia.  The  atlolescent  form  of  insanity — 
hebephrenia — may  be  included  in  this  category. 

Evidence  is  acc*umulating  to  show  that  symptoms  met  with  in  tliyro- 
pravia,  myxcederaa,  the  so-called  periodic  family  jmralysis,  tetany,  and 
other  etiologically  still  more  obscure  affections,  as,  for  example,  sunstroke^ 
depend  for  their  existence  upon  a  general  auto- intoxication  of  the  nervous 
system. 

The  possible  effect  of  poisons  on  the  nervous  system  of  the  child,  if 
manifested  by  symptoms  which  we  do  not  at  present  thoroughly  under- 
stand, should  become  a  fruitful  object  of  future  study.  It  is  not  improba- 
ble, in  view  of  the  broad  general  conception  of  which  we  have  spoken,  that 
the  foundation  of  tlisease  of  the  most  varied  sort  is  laid  long  before  we  even 
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ioepeet  its  presence,  through  the  subtle  action  of  unknown  toxic  agents.  If 
this  poesibility  be  granted,  a  careful  study  of  obscure  syraptoms  in  the  early 
jmrE  of  life  is  more  than  ever  to  be  practised,  combined  with  a  strenuous 
prophylaxis.  Herein,  no  doubt,  lies  the  chief  leaeon  of  the  new  teaching 
fegarding  the  poisons. 

A  demonstration  of  the  truth  of  the  forgoing  somewhat  theoretical 
considerations  is  at  present  difficult.  Cases  carefully  reported  in  the  neces- 
sary jndicial  spirit  are  as  yet  too  few  upon  which  to  base  definite  con- 
dusiong,  and  yet  occasionally  one  is  extremely  suggestive.  Thus,  for 
example,  Albu  reports  the  case  of  a  boy  of  ten  whose  epileptoid  attacks 
were  easily  and  effectively  controlled  by  gastro-intestinal  treatment,  a  re- 
turn of  the  convulsions  being  a  regular  accompaniment  of  the  suspension 
of  treetmetit. 

The  whole  problem  of  the  relation  of  infantile  convulsions  to  intoxica- 
tion from  the  intestinal  tract,  and,  secondarily,  the  relation  of  infantile  con- 
vulsions to  the  graver  epilepsy  of  later  life,  remains  as  yet  in  doubt.  This 
matter  will  be  discussed  in  other  articles.  It  forms  unquestionably  one  of 
the  most  prolific  and  hopeful  fields  of  investigation  relative  to  the  general 
question  under  discussion* 

Diagnosis  and  Prognosie. — The  conditions  resulting  from  auto-in- 
toxication are  too  numerous  to  be  considered  here  in  relation  either  to 
diagnosis  or  to  prognosis.     The  individual  diseases  briefly  alluded  to  are 
idered  in  detail  in  their  appropriate  sections,  so  far  as  they  have  rda- 
fioQ  to  childhood, 

Treatment*^ — Regarding  auto-intoxication  from  the  intestinal  tract  as  a 
ie  source  of  later  disease,  certain  rules  of  treatment  may  be  laid 
down  with  considerable  assurance. 

Exercise  as  much  as  possible  in  the  open  air  and  frequent  baths  are  no 
doubt  valuable,  both  as  preventive  measures  and  also  in  improving  meta- 
bohc  activity  through  increased  oxidation  and  stimulating  the  skin,  and, 
secoodarily,  the  kidneys,  to  healthy  and  vigorous  action,  A  diet  composed 
iDaialy  ofmilk,  with  an  avoidance  of  me^t  duriug  the  earlier  years  of  life, 
isdmrable.  It  is  prolmble  that  children  reared  largely  on  milk  are  safer 
igmst  tlie  inroads  of  disease  and  develop  a  greater  stability  and  an  in- 
cpeaaed  power  of  resistance  in  later  life.  Particularly  is  a  milk  diet  to  be 
recommended  in  those  cases  where  through  heredity  or  any  weakening 
ageul,  8i2cb  as  an  auto-poison,  the  nervous  system  is  to  be  r^arded  as  more 
or  lees  unstable. 

In  the  light  of  the  auto-toxic  theory,  renewed  attention  should  be 
directed  towards  securing  free  and  regular  action  of  the  bowels.  The  cases 
in  which  intestinal  antisepsis  has  relieved  threatening  symptoms  on  the  part 
of  the  nervous  system  should  encourage  the  continued  use  of  this  therapeutic 


In  conclusion,  it  may  be  well,  in  an  entirely  undogmatic  way,  to  express 
a  certmn  aoepticism  regarding  the  toxic  theory  in  general,  and  especially  as 
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applied  to  the  nervous  system.  It  has  occurred  to  us  that  possibly  in  the 
first  enthusiasm  of  the  new  theory  an  occasional  confusion  of  cause  and 
efiect  has  taken  place,  and  that  what  are  taken  for  results  may  in  some 
cases  be  primary  and  not  secondary.  Bearding,  for  example,  the  nervous 
system  as  the  r^ulatory  mechanism  of  the  organism  as  a  whole,  may  it  not 
be  that  a  disturbed  state  of  the  nervous  system,  as  manifested  in  an  epilep- 
tic seizure,  is  the  cause  of  the  accompanying  intestinal  disturbance,  rather 
than  the  converse?  This  possibility,  we  believe,  remains  to  be  disproved. 
In  any  case,  careful  work  from  all  points  of  view  is  necessary. 
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Th£  causal  reJatioosbip  of  gerniB  to  the  infectious  diseases  having  been 

IHiblished,  the  questioii  arose  aa  to  the  moduu  operandi  by  which  gerniB 

muse  d^th.     Many  theories  were  advancsed  to  explain  the  rationale  of  the 

procees.    It  is  not  my  purpose  to  discuss  these  theoriei^  in  the  pi^sent  paper. 

Suffice  it  to  say  tliat  it  is  now  a  well-established  fact  that  germs  cause  dis- 

me  by  elaborating  poisons  which  are  absorbed  and  which  induce  the  symp* 

Uxm  of  the  disease  and  may  lead  to  death.     The  study  of  the  bacterial  poi- 

80118  has  opened  up  a  wide  field  for  research,  which,  as  yet,  has  been  only 

putially  investigated.     It  was  soon  found  that  certain  basic  substances  are 

produced  by  the  growth  of  germs  both  iu  artificial  culture  media  and  in  the 

uiinal  body*     The  distinguished  Italian  toxicologist  Selmi  proix>sed  that 

fbme  beaic  products  of  bacterial  activity  be  designated  as  ptomaines,  from  the 

Greek  word  Ttrwfia^  meaning  a  cadaver*     A  ptomaine  may  lie  defined  as  a 

eobstance,  basic  in  character,  i*esulring  from  the  growth  and  multiplication  of 

bacteria.     By  their  being  basic  in  character  we  mean  that  they  combine  with 

acids  forming  salts.     In  this  respect  the  ptomaines  resemble  the  vegetable 

alkaloids.     They  have  been  called  animal  alkaloids.     This  a}>pelhition  was 

flupfiofied  to  be  suitable  Ixicau!^  these  substances  are  formed  in  the  animal 

body.    However,  it  should  be  borne  in  mind  that  they  ai'e  the  pixxlucts  of  the 

giDwth  of  bacterial  cells,  and  that  these  bacteria  belong  to  the  vegetable 

Tiurld.     The  ptomaines  are,  thei^fore,  vegetable  bases.     The  term  "  animal 

ilkaloid^'  certainly  is  not  applicable  to  these  bodies.    In  the  first  place,  they 

may  be  produced  by  the  growth  of  germs  in  vegetable  malia  as  well  as  in 

hooilloH  and  other  cultures  derived  &om  the  animal  world*     In  the  second 

plaoBy  the  term  "  animal  alkaloid'*  is  more  properly  restricted  to  the  leuco- 

maixies^  which  are  products  of  the  activity  of  the  cells  composing  the  animal 

body. 

Not  all  ptomaines  are  prisons.  Whether  a  given  substance  belongs 
to  ihis  group  of  bodies  or  not  is  determined  by  its  origin  and  by  its  basic 
diaract^*  Indeed,  most  of  the  ptomaines  that  have  been  isolated  up  to 
the  present  time  are  not  poisonous  when  administered  in  single  doses. 
Hcm-ever,  it  is  not  always  easy  to  distinguish  between  a  poisonous  and  a 
}QB  substance.     The  fact  that  a  single  dose  of  a  chemical  body 
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administeiied  to  an  animal  has  no  appreciably  deleterious  effects  do^  not 
prove  that  the  continued  elaboration  of  this  sutetanoe  in  the  body  of  the 
animal  fur  days,  possibly  for  weeks  and  months,  may  go  on  without  detri- 
ment to  health.  No  one  would  assert  that  thirty  grains  of  quinine  ad- 
ministered to  a  healthy  individual  iu  twenty-four  hours  would  cause  any 
markeil  deviation  from  health  ;  but  we  might  question  the  advisability  of 
the  administration  of  this  dose  of  this  alkaloid  to  ao  individual  daily  for 
weeks  and  months. 

All  ptomaines  contain  nitrogen.  Some  of  them  contain  oxygen,  while 
others  do  not.  The  former  may  be  said  to  correspond  to  the  fixed  vegetable 
alkaloids,  while  the  latter  more  closely  resemble  such  volatile  alkaloids  as 
nicotine  and  coni  ine.  Si  nee  all  ptomaines  are  the  products  of  bacterial  growth, 
it  must  be  evident  that  the  kind  of  ptomaine  formed  will  depend  upon  the 
germ  producing  it  Thus,  the  typhoid  bacillus  elaborates  a  different  basic 
enbstance  from  that  found  in  cultui-es  of  the  anthrax  bacillus.  The  kind  of 
ptomaine  formed  is  dependent  not  only  upon  the  nature  of  the  germ  pro- 
ducing it,  but  also  nj>on  tlie  medium  in  which  the  germ  gi'ows.  The 
typhoid  bacillus  elaborates  a  characteristic  basic  substance  when  growTi  in 
l^eef  tea,  while  in  milk  culturei*  of  the  same  germ  this  substance  cannot  be 
found.  Furthermore,  the  production  of  ptomaines  is  dependent,  to  some 
extent  at  least,  upon  the  stage  of  growth  reached  by  the  bacterium  pro- 
ducing it.  All  bacterial  pnjMJucts  ai-e  to  be  regarded  as  resulting  from  the;^ 
growth  and  development  of  the  germ.  *■ 

All  poisons  are  toxins ;  therefore  all  poisonous  ptomaines  might  very 
properly  be  called  toxins.  However,  the  term  "  toxin'*  has  by  common 
usage  l^cen  restricted  to  another  class  of  bacterial  products,  the  discussion 
of  which  will  be  entered  into  directly. 

When  it  was  discovered  that  some  of  the  specifie  pathogenic  germs  pro- 
duce both  in  artificial  cultures  and  in  susceptible  animals  jx>isonous  basic 
substances  or  ptomaines,  it  was  supixfsed  that  the  symptoms  of  the  diseases 
induced  by  these  micro-organisms  were  due  in  all  cases  to  similar  basic 
bodies,  aud  chemists  lalmrcd  diligently  to  isolate  from  cultures  of  each 
germ  its  spe^^al  basic  product.  These  investigations  soon  led  to  a  recogni- 
tion of  the  fact  that  this  theory  had  been  hastily  reached*  It  was  found  to 
be  true  that  the  symptoms  of  each  and  every  infectious  disease  are  due  to 
the  chemical  products  elaborated  by  the  activity  of  the  bacteria,  but  these 
chemical  products  are  not  in  the  majority  of  instances  Ijojsic  in  character, 
and  consequently  they  cannot  be  called  ptomaines.  In  the  study  of  the  eti- 
ol'^gy  *^*'  ^^^  infe47tioos  diseases  the  ptomaines  are  of  secondar>*  im|>ortance 
among  the  bacterial  poisons.  Brieger  isolated  from  pure  cultures  of  the 
tetanus  bacillus  as  many  as  four  ptomaines,  but  the  poisonous  effects  of  these, 
singly  or  combined,  are  not  comparable  with  those  which  follow  injections 
of  tetanus  cultui'cs  from  which  the  Imeillus  has  been  removed  by  filtration. 
The  fact  that  the  filtered  culture  is  more  |K)i9onous  than  any  or  all  of  its 
basic  constituents  necessitates  the  conclusion  that  this  culture  contains  some 


TOXINS   AND   AXTITOXIN8. 


96 


I 


i 


more  active  body.  Bcsults  of  a  similar  kind  have  Wn  ol>taiuecl  with  the 
germs  of  other  diseases.  What,  then,  is  the  natui-e  of  the  powerful  i>oisons 
tliat  are  formed  in  cultures  of  the  bacteria  of  tetanus,  diphtheria,  tul>erculo- 
flis,  typhoid  fever,  anthrax,  and  other  in  tedious  diseases ;  also  iu  the  bodies 
of  animals  afflicted  with  these  disseases,  and  to  which  the  symptoms  and 
death  are  due?  It  has  been  suggested  that  the  specific  poisons  of  the  infec- 
tious diseases  may  belong  to  the  class  of  ferments,  and  tliis  supposition  can- 
not be  regarded  as  altogether  unteuable  at  the  present  time,  neither  can  it 
be  regarded  as  an  established  fact.  Brieger  and  Fraenkel  advanced  the 
idea  that  the  diphtheria  jwison  is  an  albuminous  liody,  comparable  with  the 
poisoDous  proteids  Ibund  in  certain  seeds,  such  as  the  castor  l)ean  and  jeqnir- 
ity,  or  with  those  contained  in  the  venom  of  serpents.  These  investigators 
obtained  from  diphtheria  cultures  an  albuminous  hotly  which  w^hen  in- 
jected into  animals  induced  tlie  symptoms  of  the  disease.  They  proposed 
that  the  non-basic  bacterial  poisons  should  be  called  toxalbumins.  They 
bdieved  at  that  time  that  these  toxalbumins  have  their  origin  in  the  split- 
ting up  of  the  proteid  bodies  in  the  culture  media  and  in  the  animal  by  the 
action  of  bacteria.  Later  researches — a  lai^e  part  of  which  may  be  credited 
to  the  diligence  of  these  same  investigators — have  shown  that  this  is  not 
tnie.  Two  facts  seem  at  present  to  be  positively  proved  in  regard  to  the 
toxins.  These  are:  (1)  they  ai-e  not  albumins^  and  (2)  they  are  not  formed 
bj'tlie  splitting  up  of  the  proteids  of  culture  media  or  of  tlie  proteids  in  the 
aaimal  IxKly. 

Brieger  has  obtained  the  toxins  of  diphtheria  aud  tetanus  in  a  condition 
wffidently  near  that  of  chemical  purity  to  demonstrate  that  they  do  not 
l»doDg  to  the  proteid  bodies.  Uschinsky  has  proved  that  bacteria  grown  in 
Gttltujre  media  containing  no  proteids  still  elaborate  their  specific  toxins. 
Tbiaabows  that  the  toxins  cannot  be  i-egarded  as  clcfivage  products  of  pro- 
lads.  It  is  impossikile  at  present  to  give  any  satisfactory  definition  of  a 
lofldn,  bat  we  may  state  that  the  toxins  are  specific  secretions  of  the  bacterial 


It  will  not  be  wise  within  the  limits  set  upon  this  paper  to  attempt  to 
doensB  all  the  known  bacterial  poisons,  and  we  shall  confine  ourselves  to 
that  are  of  special  interest  to  the  practitioner  in  dealing  with  those 
most  frequently  met  with  in  children. 

The  Toxncs  of  Tetanus. — Brieger  has  obtainetl  four  poisonous  bases 
from  cultures  of  the  tetanus  germ.  The  fii3t,  tetanin,  rapidly  decomposes 
in  acid  solutions,  but  is  stable  iu  alkaline  solutions.  It  prixluees  tetanus  in 
oke  when  injected  in  quantities  of  only  a  few  milligrammes.  The  seccmd, 
tetmatoxin,  causes  firat  a  tremor  and  then  pamlysis  followed  by  severe 
cOBVulsioDs.  To  the  thin!  no  name  has  l>een  given.  This  base  causes  tet- 
uiM  icoompanied  by  a  fi^ee  flow  of  the  saliva  and  tears.  The  fourth, 
fynraoioxin,  induces  heavy  clonic  and  tonic  convulsions.  The  same  inves- 
%ittor  has  obtained  tetanin  from  the  amputated  arm  of  a  man  with  tetanus, 
Ana  demonstrating  that  this  chemical  poison  is  formed  in  the  human  body 
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as  well  as  in  artifieial  cultures.  It  should  be  understood,  however,  that  the 
most  important  poisonous  product  of  the  tetanus  germ  does  not  belong  to 
the  group  of  ptomaines. 

Briegcr  and  Fraenkel  secured  a  toxalbumin  from  a  culture  of  the  tet- 
anus l^cillus  in  bouillon  eontaiDing  sugar.  This  substance,  which  consists 
of  the  poison  mixed  with  a  large  amount  of  the  proteid  material,  is  soluble 
in  waterj  and  when  injected  in  small  amount  sulxuitaneously  in  guinea-pigs 
induces  tetanus,  which  appears  in  about  four  days  and  soon  leads  to  a  fatal 
termination. 

Later,  Brieger  aud  Cohu  obtained  the  tetanus  toxin  from  cultures  of  the 
bacillus  in  veal  broth  containing  one  |>er  cent,  of  jieptone  and  one-half  per 
cent,  of  cx)mmon  salt.  These  cultures  were  freed  from  germs  by  filtration 
through  porcelain.  The  filtrate  was  supersaturated  with  ammonium  sul- 
phate. This  precipitated  the  poison,  which  was  tbund  to  float  on  the  sur- 
face of  the  fluid.  When  dried  in  vacuo  this  crude  substance  is  found  to 
contain  6.5  per  cent,  of  ammonium  sulpliate.  Of  the  filtered  culture 
0.00005  cubic  centimetre  sufficed  to  kill  guinea-pigs  with  all  the  symptoms 
of  tetanus.  From  one  litre  of  such  culture  one  gramme  of  the  above-men- 
tioned substance  was  obtained,  and  of  this  0.0000001  gramme  killed  a 
mouse  with  the  typical  symptoms  of  tetanus.  This  crude  substance  con- 
tains, besides  the  poison,  albumins^  peptone,  amido  acids,  volatile  substances, 
and  ammonium  sulphate,  with  other  salts.  The  albumin  was  removed  by 
precipitation  with  basic  acetate  of  lead.  The  jx^ptone,  amido  acids,  and  salts 
were  removetl  by  dialysis.  Finally,  the  volatile  substances  were  got  rid 
of  by  evaporation  in  mcuo  at  from  20^  to  22^  C.  The  toxin  obtained  in 
these  experiments  is  a  yellow,  flaky  body,  readily  soluble  in  water,  without 
odor,  and  possessing  a  taste  similar  to  that  of  gum  arabic.  It  turns  polar- 
ized light  to  the  left..  It  docs  not  give  the  Millon  aud  xanthoproteic  re- 
actions, but  does  give  with  caustic  potash  and  copjier  sulphate  a  faint  violet 
coloration,  not  identical  with  the  rose  color  (i£  the  biuret  reaction.  With  the 
exception  of  ammonium  sulphate,  the  metallic  salts,  such  as  sodium  chloride 
and  sulphate,  magnesium  sulphate,  potassium  nitrate,  mcR^uric  chloride,  and 
potassium  ferrtxyanide  with  acetic  acid,  fail  to  precipiiate  the  poison  as  thus 
purified*  Moi-eover,  calcium  phosphate,  which  Roux  and  Yersin  use  for 
carrj^ing  down  the  diphtheria  poison,  also  magnesium  carbonate  and  alu- 
mi  nam  hydrate,  do  not  precipitat-e  tlie  tetauus  poisou.  The  poison  as  thus 
obtaiueil  contains  no  phosphorus  and  only  unweighable  traws  of  sulphur. 
From  the  above-mentioned  observation  Brieger  and  Cohu  conclude  that  the 
tetanus  jioison  is  not  a  true  proteid. 

Of  the  best  preparation  obtained  by  these  in%^estigators  in  the  above- 
mentioned  ex]>eriments  0.00000005  gramme  killc<l  a  mouse  of  fifteen 
grammes'  weight.  The  authors  figure  from  this  that  the  fatal  dose  for  a 
man  of  seventy  kilos  would  be  0.00023  gramme,  or  0,23  milligramme,  and 
0.04  milligramme  would  induce  symptoms  of  tetanus^  The  smallest  fatal 
dose  of  atropine  for  an  adult  is  one  hundred  and  thirty  milligrammes,  and 
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^  itiychnine  from  thirty  to  one  himdred  milHgrammes.     "  From  this  one 
^  judge  of  the  I'etirtul  weajMnis  posses.siiil  bv  the  bacteria  in  their  poisons." 
More  recent  researches  by  Brieger  and  Bo<ir  have  shown  that  when  a 
teunus  culture  is  ti-eated  witli  nicrcurie  chloride,  zinc  sulphate^  or,  better 
still,  witli  zinc  chloride,  the  toxin  is  all  precipitated.     The  precipitate  thus 
tibtained  is  wholly  insoluble  in  water.     It,  therefore,  can  be  thoroughly 
bed.     It  is,  however,  soluble  in  water  containing  cximnion  salt^  or  in  a 
ily  alkaline  solution.     When  soch  a  solution  is  treat^sd  with  a  curi^nt 
of  carbonic  acid  gas  the  zinc  compound  is  precipitated.     Hydrogen  sul- 
phide cannot  Ije  used  tor  decomposing  this  compound,  because  it  destroys 
ihe  toxin.     The  zinc  eonipouud  of  the  toxin  as  thus  obtaineil  still  contains 
a  trace  of  albumin  or  pept^jne.     They  conclude  tlmt  the  toxms  of  tetanus 
and  diphtheria  cannot  be  eonsidered  as  ordinary  derivativ^es  of  albumin.    A 
litre  of  t€»tanus  or  diphtheria  culture  yields  aliout  three  grammes  of  the  dried 
zinc  compound,  and  this  contains  about  three-tenths  of  a  gramme  of  organic 
sabetance^  which  must  represent  the  total  amount  of  toxin.     The  zine  com- 
pound of  these  tfixius  is  pretipitatefl  by  carbonic  acid  gas,  but  is  not  pre- 
dpitated  by  mineral  acids,  by  neutral  salts,  such  as  amuionium  sulphate, 
nor  by  phoephomolybdic  acid  nor  phosphotungstic  acid.     The  compound 
toins  as  thus  obtained  do  not  give  the  biuret,  xanthoproteic,  or  Mi  lion 
test.     Neither  do  they  affect  polarized  light.     This  shows  that  these  toxins 
do  not  consist  of  peptone,  albumose^  or  albuminate.     On  being  boiled  with 
ferric  chloride  there  ap|>ears  a  distinct  red  coloratiou.     Whether  this  is  due 
to  the  presence  of  traces  of  amido  acids  or  not  has  not  as  yet  been  deter- 
mtned*     The  zinc  compoujid   may   be  decompostil  by  scxlium  phosphate, 
Uit  the  toxin  which  is  thus  set  free  adheres  closely  to  the  inorganic  sub- 


Fermi  and  Pemossi  reach  the  following  conclusions  from  their  studies 
of  the  tetanus  poison  : 

L  Agar  cultures  are  the  most  poiisonous ;  next  are  those  on  gelatin, 
.lad  lastly  those  in  bouillou. 

2.  Chickens,  snakes,  turtles,  and  tritons   are  immune  to  the  tetanus 

pOJSOQ. 

3»  In  the  above-mentioue<l  animaJs  the  tetanus  poison  may  remain  and 
retain  its  \'irul€nce  for  three  days  or  even  longer. 

4.  FiltiBtes  from  agar  and  gelatin  culturt'S  are  more  resistant  to  heat 
thftii  those  fix^ni  Ixmillon*     Like  enzymes,  tlie  purer  the  tetanus  poison  the 

B  Stability  docs  it  possess. 

5.  VV'hen  the  tetanus  poison  is  dissolved  in  water  it  is  rendei*ed  inert  by 
|0iip(*nitnre  of  oo^  C,  but  in  the  dry  state  it  tan  be  heated  to  120*^  C. 

nitbout  \om  of  virulence. 

8*  When  tlie  dried  poison  is  mixed  with  ether  or  chloroform  and  heated 
U>  80°  C.  it  is  destroyed,  but  with  amy  lie  alcohol  or  benzole  a  temperature 
cif  150**  C.  is  necessary  to  accomplish  this  result. 

7.  When  dissolved  in  water  this  poison  is  destroyed  by  direct  exp>sure 
Vol.  Y  — 7 
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to  sunlight  for  from  eight  to  ten  hours  (with  the  highest  terai>erature  on  a 
blackened  thermometer  of  56°  C),  and  after  fifteen  hours  when  the  tem- 
perature does  not  exceed  37°  C. 

8.  In  the  dry  state  the  tetanus  poison  Ltin  be  exposed  to  direct  sunlight 
for  one  huodretl  houi*s  without  loss  of  virulence. 

9.  Under  the  action  of  an  electric  current  of  ,5  amjiere,  continued  for 
two  hours,  the  substance  becomes  inert, 

10.  The  jxiisou  is  dt'stroyed  by  the  following  substances :  Ihiie  water, 
saturated  solution,  for  twenty-four  hours;  ix>tassium  permanganate,  fifty 
|>er  cent.,  for  foity-eight  hours ;  hydrochloric  acid,  twenty-five  [3er  cent., 
for  twenty-four  houra ;  tartaric  acid,  one  jier  cent,,  for  twenty-four  hours. 

11.  Sulphuric  oxide,  oxygen,  carbonic  acid,  carbon  monoxide,  methane, 
and  hydrogen,  even  after  from  ten  to  fifteen  hours,  do  not  appreciably 
impair  the  iK>is<.iD. 

12.  Gastric  juice  destroys  the  poison  through  the  activity  of  the  hydro- 
chloric acid  and  not  by  virtue  of  the  jiepsin* 

IS,  Ptyaliu,  diastase,  and  eniulsin  have  uo  action.  The  effect  of  trypsin 
faaB  not  been  satisfactorily  determined. 

14.  Poti*efactive  germs  do  not  destroy  the  tetanus  poison. 

15.  The  living,  but  not  the  dead^  intestines  of  guinea  pigs  and  cats 
destroy  the  ]>oison. 

16.  The  living  intestine  of  the  chick  does  not  destroy  and  does  not 
absorb  the  poison. 

17.  The  poison  may  be  eliminated  by  the  kidneys  and  retain  its  poison- 
ous pro{>ertie9  in  the  urine, 

18.  The  poison  is  not  a  ferment. 

The  question  as  to  the  elimination  of  the  tetanus  poison  through  the 
urine  is  one  which  has  been  answered  diiferently  by  different  investigators. 
In  seveml  cases  ex[)eriments  uikiu  animals  by  injecting  large  amounts  of  the 
urine  of  patients  with  tetanus  have  failed  tt3  induce  the  di.*ease.  However, 
this  does  not  show  that  the  [x>ison  is  not  eliminated  by  the  kidney,  but  only 
indicates  that  iu  these  cases  the  poison  was  not  present  in  the  urine  in  suffi- 
cient quantity  to  induce  the  disease  in  animals.  In  a  fatal  case  of  acute 
tetanus  Yulpius  failed  to  induce  tetanus  with  the  urine  voided  during  life, 
but  succeeded  with  that  found  in  the  bladder  after  death, 

Qufldu  states  that  the  tetanus  poison  when  injected  directly  into  the 
blood  eireulatcs  unchanged  and  uuabsorbed  for  some  hours.  He  also  states 
that  a  much  larger  dose  is  requiretl  to  induce  tetanic  symptoms  when  given 
intmvenously  than  when  given  subcntaueously*  Moreover,  if  a  sul>lethal 
dime  be  given  subcutaoeously,  the  hxml  tetanic  symjitoms  are  not  intensified 
by  the  simultaneous  intra  vent  ms  injection  of  a  second  sul>lethal  dose.  The 
observations  of  this  investigator  may,  however,  be  explained  in  another  way. 
It  is  possible  that  when  the  poison  is  injected  intravenously  it  is  so  rapidly 
eliminated  from  the  urine  that  a  larger  amount  of  it  is  required  to  induce 
the  disease  than  when  it  is  given  sulwutaneously. 
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Bruschettini  has  studied  the  distrilnitioii  of  the  t^etanus  poison  through 
the  body  in  the  following  mannen  Animals  were  poisoned  by  injectiona  of 
the  tetanus  toxin^  and  just  before  death  they  were  killed  and  bits  of  various 
organs  were  rubbed  up  with  sterilized  water  and  injected  into  other  smaller 
animals.  Emulsions  from  the  liver  and  supmrenal  capsules  were  invari- 
ably without  effect,  while  those  from  the  kidueys  were  constantly  poisonous* 
This  is  8up|X)sed  to  iodicatt*  that  the  jjoison  is  eliminated  by  the  kidney. 
The  Wood  taken  fnjni  the  vena  cava  was  found  in  three  out  of  four  experi- 
ments to  be  poia>nous.  When  the  injections  were  made  under  the  skin,  the 
lumbar  cord  was  active  in  four  out  of  eight  cases,  and  in  all  when  the  in- 
jections WH^re  made  dire*?tly  into  the  seiatic  nerve.  On  the  other  hand, 
wbeii  the  injections  were  made  under  the  dum  mater,  the  brain  was  found 
to  be  active,  while  the  lumbar  cord  remained  inactive.  From  these  ex- 
periments it  is  concluded  that  this  poison  not  only  circulates  in  the  blood 
when  injected  subcutaueously,  but  is  ako  deposited  in  the  central  nervous 
system. 

Tetanus  has  been  induced  In  guinea-pigs  by  injecting  into  these  animals 
Mood-serum  obtained  by  venesection  from  a  fatal  case  of  tetanus  in  man. 
With  extracts  fi-om  the  liver,  spleen^  and  spinal  coixl  of  this  case  after 
(kath  like  results  were  obtained  in  mice. 

Ledanter  states  that  the  poisonous  arrows  used  by  the  natives  of  the 
New  Hebrides  are  prepared  by  di japing  the  points,  which  are  usually  made 
ftnm  human  bones,  first  in  a  vegetable  resiu  and  then  in  slime  obtained 
from  swampy  places. 

Liermann  induced  tetanus  in  animals  by  injecting  into  them  material 
ol»taitied  from  the  arm  of  a  man  who  had  died  from  tetanus,  and  who  had 
htun  buried  for  two  and  one*half  years*  This  would  st^em  to  show  that  the 
poison  retains  its  viruleuce  for  a  long  time.  In  this  material  the  tetanus 
hdllus  could  not  be  found.  This  author  expluhis  bis  results  on  the  sup* 
jMjsition  that  non-pathogenic  bacteria  may  receive  toxicogenic  properties 
frum  the  media  in  which  they  grow.  With  the  tetanus  bacillus  widely  dis- 
tributed in  the  soil,  it  would  not  be  surprisiug  to  find  that  material  taken 
from  the  arm  of  a  man  dead  fi-om  any  disease  after  burial  for  two  and  one- 
half  years  should  induce  tetanus  in  animals. 

Attempts  have  Ix-en  made  to  fiud  among  the  chemical  products  of  other 
genoB  fUHne  antidote  for  the  tetanus  toxin.  With  this  in  view,  Roncali  has 
tested  forty  different  species  of  bacteria.  His  results  weiv  wholly  nt^ative. 
The  tetanus  poison  was  found  to  be  nioi'c  active  in  many  animals  afttr 
treatment  with  the  products  of  other  germs,  but  in  no  case  was  there  any 
evidence  of  antagonism  in  action. 

Tbb  ToxtN  OF  DiPHTHEKiA. — It  IS  evident  from  the  k>cation  and 
limitatiuQ  of  the  germ  in  this  disease  that  tlie  symptoms  must  l>e  due  to 
i  iolubli*  chemical  poison.  This  fact  was  i*ecoguizeil  by  Loeffler,  the  dis- 
t^ffttof  the  germ  of  this  disease,  an  J  In  1887  lie  attempt  e<l  to  ascertain 
tilt  niture  of  the  diphtheria  poison.     He  ascertained  that  evaporation  of 
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the  filtered  eulture  destroyed  its  effwt  liijod  animals.     He  also  foiiud  tliat 
ether  extracts  of  cultures  were  iuert-     By  means  of  alcohol  he  precipttatecl 
from  diphtheria  cultures  a  white  substance  which  when  dissolved  in  water  j 
and    administereil    subcntaneoiisly  to  guinea-pigs  caused  swelling  accom- 
jjanitxl  by  hemorrhage  into  the  muscles  aud  redema,  terminating  in  necrosis. 

Roux  and  Yersin  found  that  diphtheria  cultures  filtered  through  por- 
celain are  marketlly  poii^onous.  With  such  caUuree  they  obtained  in  ani- 
mals a  serous  exudate  into  the  pleuml  cavity,  and  market!  acute  inflammatiou 
of  the  kidney  and  fatty  degeneration  of  the  liver.  Thes<3  symptoms  were 
especially  well  marked  after  intravenous  injections*  After  subcutaneous 
treatments  the  tissue  about  the  point  of  inoculation  beearae  oedematous  and 
finally  necrotic.  In  some  instances  paralysis,  generally  of  the  posterior  ex- 
trerniti^,  followed  injections  of  diphtheria  cultures.  They  also  found  that 
the  poisonous  substauw  is  precipitatetl  by  absolute  alcohol,  and,  further- 
more, that  it  may  l>e  carried  down  mechanically  on  the  addition  of  calcium 
chloride  to  filtered  cultiu-es.  The  great  toxicity  of  this  substance  is  indi- 
catetl  by  the  statement  of  Roux  and  Yei^in  that  four-tenths  of  a  milli- 
gramme is  sufficient  to  kill  eight  guinea-pigs  or  two  nibbits^  and  that  two 
centigrammes  of  the  calcium  chloride  precipitate,  containing  about  two- 
tenths  of  a  milligramme  of  the  pure  jK>ison,  killal  a  guiuea-pig  wuthin  four 
days.  Later  investigatious,  however,  have  shown  that  the  diphtheria  jK>i&<jn 
may  be  even  more  potent  than  is  indicated  by  these  figures. 

Brieger  and  Fmenkel  obtained  from  filtered  culture  of  the  diphtheria 
bacillus  a  toxalbumin.  This  substance  was  found  to  be  insoluble  in  alco- 
hol, s<jhible  in  water,  and  nan-dialyzable.  It  was  precipitated  by  saturation 
with  ammonium  sulphate.  It  wa^  also  obtained  by  allowing  the  germ-free 
filtitite,  a  tier  t*eing  rendered  feebly  acid  with  acetic  acidj  to  fall  into  a  large 
volume  of  absolute  alcohol.  It  was  purified  by  re|ieated  solution  in  water 
and  reprecipitated  w^ith  alcohoL  This  proteid  induces  in  animals  all  the 
symptoms  and  post-mortem  appearances  which  had  i:>een  observed  to  follow 
the  athninistration  of  filteretl  cultures.  It  is  worthy  of  note  that  the  injec- 
tion of  small  quantities  of  this  substance  (2.5  milligrammes  i>er  kilogramme 
of  the  body-weight  of  the  animal)  did  not  produce  its  effects  until  after  the 
lapse  of  weeks.  This  action  is  considered  by  some  to  indicate  that  the 
diphtheria  poison  is  a  ferment. 

All  the  above-mentioned  poisonous  products  obtained  from  diphtheria 
cultures  are  to  l>e  regarded  as  very  impure  preparations  of  the  toxin.  The 
diphtheria  poison  has  been  obtained  by  Brieger  in  the  form  of  a  zinc  com- 
pound, in  a  state  of  purity  similar  to  that  in  which  he  found  the  tetanus 
poison^  ali-eady  mentioned. 

Tangl  has  shown  that  the  chemical  poison  is  formed  in  the  body  as  well  as 
in  culture-flasks.  A  large  piece  of  pseudo-membrane  was  macerated  in  water 
in  an  ic*e-chest  for  twenty-four  hours  and  then  filtered  through  i^Mircelain, 
The  filtrate  injected  into  animals  produced  all  tfic  symptoms  that  had  \wvn 
obtained  by  the  similar  employment  of  artificial  cultures.     Tangl  also  ob- 
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that  in  some  cases  in  which  tlie  auimals  were  inoculated  with  a  ster- 
Uiied  culture  through  the  mucous  membimie  a  pseudo-membmoc  foruied  at 
I  the  poiQi  of  injection*  The  diphtheria  toxin  has  also  been  found  in  the 
Its&ues,  in  the  bhxiJ,  and  in  the  urine. 

The  preparation  of  diphtheria  toxin  has  become  a  matter  of  considerable 
tnporlance,  inasmuch  as  it  is  used  in  rendering  animals  immune  to  the  dis- 
meCf  mild  in  thus  securing  the  antitoxin*  The  toxin  for  this  purpose  is 
pfffiftred  by  growing  a  virulent  eultui-e  of  the  diphtheria  bacillus  in  a  thin 
hyer  of  culture-fluid  exposed  to  a  current  of  air.  After  a  certain  degree  of 
vinilenee  has  been  reached,  the  culture  is  treated  with  a  small  quantity  of 
Ctfbolic  acid,  and  is  used  for  immoutziug  auimals, 

Schierbeck  states  that  the  production  of  toxin  by  the  diphtheria  bacillus 
is  frvored  by  the  presence  of  free  carlxinic  acid,  and  he  recommends  that 
Ibe  callure  be  treated  with  a  current  of  air  containing  eight  per  cent*  of 
tbia  gaa. 

Thiff  base  was  not  obtained  in  quantities  sufficient  for  aualysis.  The 
platinum  chloride  isompouud  crystallizes  in  rhombic  prisms,  and  the  bydro- 
ciiloride  in  needles.  The  rt^  color  seems  to  i>e  inherent  to  the  substance  and 
aot  due  to  impurities.  The  platinum  compounds  are  insoluble  in  alcohol, 
aoloble  in  water.     The  hydrochloride  is  soluble  in  both  water  and  alcohol. 

AKTITOXmS. 

We  have  very  little  positive  knowledge  concerning  the  nature  of  anti- 
toiiod.  It  is  generally  believed  that  they  are  proteid  Ijodies,  but  this  belief 
ift  not  founded  upon  any  sufficient  or  jMisitive  kuowledge.  The  most  ex- 
haufldre  study  yet  made  on  the  chemistry  of  antitoxins  is  that  of  Briber 
and  Rjer.  These  investigators  ha%'e  studied  the  antitoxins  of  tetanus  and 
diphtheria.  For  a  preparation  of  the  tetanus  antitoxin  they  used  blood- 
•enim  obtained  from  a  goat^  having  an  immunity  value  of  from  eight  hun- 
dred thousand  to  three  million.  For  the  isolation  of  their  diphtheria  anti- 
toxin they  used  the  blood-serum  of  a  hoi^e  representing  one  hundred  normal 
immumty  units.  They  found  that  those  substances  which  precipitate  the 
fUtAmds  in  blood-serum  carry  dowii  with  the  precipitate  the  antitoxin. 
AjiK>Dg  agents  of  this  kind  they  have  used  ethylic  alcohol,  methylic  alcohol, 
aeetone^  aoedc  acid,  ferrocyanide  of  potassimn,and  the  mineral  and  organic 
adds  in  various  dilutions.  The  precipitates  formed  by  these  reagents  Ije- 
cotne  ins«iluble  in  water  after  having  been  dried.  However,  the  dried  pre- 
cjpitaie  can  be  dissolved  in  very  dilute  alkali,  and  this  does  not  affect  the 
aotiloxio.  Alcohol  and  strongly  acid  reagents  destroy  antitoxin.  The 
oetttiml  iialt8,  such  as  ammoniiun  sulphate,  magnesium  sulphate,  etc.,  also 
|Nm|iitated  the  albuminous  bodies  aud  carried  along  in  the  preiupitate  the 
antitoxin.  They  found,  however,  that  by  making  certain  combinations  of 
tbt  DCtttruI  saltj*,  and  by  attention  to  the  temperatui'e  at  which  the  processes 
ast  carried  out,  antitoxin  may  l:)e  wholly  precipitated  from  blo<xl-serum. 
One  mrtbcid  of  prooedture  is  as  follows. 
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Ten  cubic  centimetres  of  blood-serum  are  diluted  with  an  equal  volume 
of  distilled  water*  To  this  there  are  added  four  grammea  of  potassium  chlo- 
ride or  potassium  iodide.  The  fluid  is  then  shaken  with  from  four  to  five 
grammes  of  finely  poh^erizecl  scRliuin  chloride,  and  the  mixture  placed  in 
an  incubator,  At\er  standing  at  a  temjierature  of  irom  30°  to  37°  C.  for 
twenty  houra,  the  whole  of  the  antitoxin  will  be  fomid  io  the  pi'ecipitate. 
In  this  manner  they  obtained  from  ten  cubic  centimetres^  of  the  diphtheria 
serum  four-tenths  of  a  gmmme  of  dried  substance  which  was  soluble  in  its 
own  \veight  of  water,  and  which  was  found  to  possess  all  the  antitoxic  value 
originally  possessed  by  the  ten  cubic  centimeti-^es  of  blood-serum.  It  must 
be  tinderstofxl  that  this  precipitate  Ls  not  pure  antitoxin.  It  contaios^  in 
addition  to  the  antitoxin,  albumin  and  salts. 

Another  method  of  prejjaring  antitoxin  used  by  these  investigators  is  as 
follows.  Ten  cubic  centimetres  of  the  blood-serum  diluted  with  five  vol- 
umes of  water  are  mixe^l  with  twenty  cubic  cM^ntimetres  of  a  one  per  cent* 
solution  of  zinc  sulphate  or  zinc  chloride.  After  standing  for  a  short  time 
the  precipitate  is  collected  on  a  filter.  There  wiU  often  be  subsequently  ob- 
served in  the  filtrate  a  cloudiness,  but  this  may  be  disregarded,  as  the  first 
precipitate  contains  all  the  antitoxin.  The  precipitated  antitoxin  may 
be  washed  spariugly  with  water.  It  is  soluble  in  large  excess  of  water. 
The  precipitate  is  then  dissulvetl  in  twenty  cubic  centimetres  of  water  to 
which  one  drop  of  normal  soda  solution  has  been  added*  The  filtrate  is 
treated  with  a  current  of  car1x)nic  acid  gas.  If  zinc  sulphate  has  l>een  used 
in  the  precipitation  of  the  antitoxin  the  zinc  compound  is  precipitated  by 
the  carbonic  acid  gas,  but  if  ziuc  chloride  has  been  used  the  antitoxin  re- 
mains in  the  filtrate.  The  antitoxin  compound  is  now  dried  in  a  desiccator. 
The  residue  or  tJbe  dried  substance  is  washed  with  water,  which  removes  the 
zinc  albuminate  but  leaves  the  zinc  antitoxin  undissolved.  The  latter  may 
be  taken  up  with  very  dilute  alkali,  and  be  again  ti-eated  with  carbonic  acid 
gas  and  washed  with  water;  the  greater  part  of  the  zinc  may  be  removetl 
by  ammonium  sulphide  or  hydrogen  sulphide.  By  this  method  Erieger 
and  Boer  obtained  from  ten  cubic  centimetres  of  diphtheria  serum  one-tenth 
of  a  gramme  of  the  powder,  readily  soluble  in  water,  and  possessed  of  all 
the  antitoxic  value  previously  existing  in  the  ten  cubic  centimetres  of 
serum* 

Up  to  the  present  time  we  can  recoo^nize  the  pmsence  of  antitoxins  only 
by  their  etfects.  Behring  states  that  the  diphtheria  antitoxin  is  not  altered 
by  peptic  digestion.  If  this  be  true*  it  cannot  be  either  serum-albumin  or 
globulin.  The  same  author  believes  that  the  action  of  antitoxin  on  toxin  is 
a  chemical  one,  and  he  compares  it  to  that  of  an  acid  ou  an  alkali,  or  to 
that  of  soluble  sulphates  on  phenol  in  the  IxkIv.  On  experimental  groumls 
Buchner  combats  this  idea.  He  finds  that  the  mixture  of  tetanus  toxin  and 
antitoxin,  wliich  ha^s  no  effect  ou  mice,  kills  guinea- pigs,  and  he  argues  from 
this  that  if  the  antagonism  wei-e  a  ehemicid  one,  a  mixture  of  given  quanti- 
ties of  toxin  and  antitoxin  found  to  be  harmless  to  the  mouse  should  also 
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harml€$s  to  other  aninials.  This  reasoning  se^ms  to  b^  good  and  coo- 
clusive.  There  is  no  positive  proof  that  toxius  and  antitoxins  ueiitniiize 
ooe  the  other  in  vitro.  Moreover,  as  pointed  out  by  Ruux,  a  mixture  of 
tbe  diphtheria  germ  and  antitoxin  injected  into  an  animal  previously  titrated 
with  bacilhis  prodigiosiis,  streptococci,  etc.,  is  fatal^  although  a  similar  mix- 
tar?  injected  into  a  normal  non-treated  animal  is  without  effect.  That  a 
mixture  of  toxin  and  antitoxin  which  has  Ijeeu  kept  in  a  test-tnbe  for  so 
many  minutes  tails  to  produce  any  effect  when  injectcxl  into  an  animal  does 
not  prove  that  neutralization  lias  taken  place  in  vitro  or  is  chemical*  It  may 
have  taken  place  in  vita  in  the  body  and  be  physiological.  In  fact,  the 
experiments  of  Buchner,  Roux,  and  others  furnish  strong  support  of  the 
view  that  antagonism  lietAveen  toxin  and  antitoxin  is  physiological .  It  has 
been  snggesttd  that  antitoxin  is  the  toxin  modified  by  the  fluids  and  tissues 
of  the  body.    This  undoubtedly  is  true.    But  in  what  does  this  modification 

The  possibility  of  converting  toxins  into  antitoxins  by  means  of  elec- 
triciiy  %vas  first  suggested  by  Smirnow,  He  used  the  diphtheria  toxin,  and 
W10  partially  successful.  He  explained  this  convci*sion  by  supposing  it  to 
be  due  to  change  in  reaction  in  the  fluid.  Arsonval  and  Charrin  and  Bolton 
have  experimentetl  along  this  line  also  with  partial  success.  Bonome  and 
Viola  conclude  their  experiments  on  converting  the  streptococcus  toxin  into 
aatitaxiD  with  the  following  statements : 

1,  A  high  alternating  current  renders  the  most  virulent  cultures  of  the 
staphylococcus  pyogenes  harmless  without  changing  the  i-eaction  of  the  fluid 
ur  affecting  the  form  of  the  germ, 

2,  The  action  of  this  current  is  confine*!  to  the  toxin.  The  germ  when 
transferred  to  other  tubes  grows  and  manifests  its  full  virulence. 

3,  The  toxin  is  transformer!  into  antitoxin  analogous  to  that  of  die 
blocxUserum  of  immunized  animals. 

4,  The  antitoxin  thus  fonne^l  is  very  active  and  will  neutralize  in  vitro 
ten  times  the  usually  fatal  dose  of  a  culture  of  this  germ.  However,  from 
a  tvceni  culture  only  a  small  amount  of  antitoxin  can  be  obtained »  l>ecause 
aueh  cultures  contain  but  little  toxin. 

5t  This  antitoxin  prepare^l  by  the  electric  current  possesses  powerful 
protective  and  curative  action  against  streptococcus  infection* 

6»  While  this  antitoxin  is  a  true  vaccine  like  that  obtained  by  heating 
\  to  55*^  or  60^  C,  it  is  not  without  injurious  effect,  and  induces  in 
I  a  progressive  marasmus  prcceilet!  by  an  elevation  of  temperature. 
7,  The  antitoxin  thus  prepared  possesses  the  property  of  developing  in 
bbits  substances  which  destroy  the  germs  in  vitro  after  long  exposure  by 
sing  degenerative  changes  in  the  bacterial  cells. 

The  Pboduction  of  Antitoxins. — A  very  brief  rhmni  of  the 
bod  of  producing  antitoxins  will  be  given  here.  In  1880  Toussaint 
fOldered  animals  immune  to  anthrax  by  trixitiug  thcni  with  tlie  defibrinatetl 
Virilized  blood  of  animals  dead  with  this  disease.     This  probably  was  tbe 
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firet  time  that  dead  cultures  were  used  in  the  prrxluctiou  of  immunity.  In 
1886  Sahiicjti  and  Smith  rendered  pigeons  immune  to  the  bacillus  of  hog 
cholem  by  treating  them  with  sterilized  cultures  of  this  germ.  In  1887 
Sewcll  rendered  pigeons  immune  to  the  poison  of  the  rattlesnake  by  start- 
ing with  a  non-fatal  dose  and  gradually  increasing  the  amount.  That  this 
author  comprehended  at  that  time  the  significanoe  of  the  results  that  he  ob- 
tained is  demonstrated  by  tlie  follt*wing  quotation  :  '*  This  work  wa^s  un- 
dertaken with  the  hope  that  it  might  form  a  worthy  contribution  to  the 
theory  of  pn>phylaxis.  I  have  assumed  an  analogy  between  the  venom  of 
the  |>oisonous  serpent  and  the  ptomaine  producetl  under  tlie  influenc^e  of  Imc- 
terial  organisms,**  Fi"aenkel  and  Simmonds,  also  Beumer  and  Peiper,  in 
studying  the  i>athological  significance  of  Elierth's  bacillus,  observed  that 
when  an  animal  recovered  from  the  effi?cts  of  either  sterilized  or  unsteril- 
ized  cultures,  and  was  again  inoculated  with  the  germ,  it  bore  the  second 
time  a  much  larger  cjuantity  than  that  oixlinarily  required  to  cause  death. 
Houx  and  Cliamberland  immunized  animals  against  malignant  ledema  and 
symptomatic  anthrax  with  sterilized  cultures,  and  Chantemej^se  and  Widal 
did  the  same  with  the  Eberth  bacillus.  About  the  same  time  Foa  and 
BoDome  not  only  rendered  animals  immune  to  the  proteus  valaris,  the 
diplococcus  of  pneumonia,  and  the  bacillus  of  chicken  cholera,  by  ti^eating 
them  with  sterilized  cultures  of  these  germs,  but  they  discovered  that  the 
blood  taken  from  the  heart  or  an  infusion  of  the  tissues  of  a  rabbit  dead 
from  proteus  infection  injected  intravenously  into  another  rabbit  made  the 
second  one  immune  to  virulent  cultui^es  of  the  germ.  Moreover^  they  ob- 
served that  the  blood  and  tia^^ue  infusions  with  which  they  induced  immu- 
nity formed  good  culture  media,  on  wliich  the  proteus  grew  abundantly  and 
remained  possej&sed  of  full  virulence.  The  protected  blood  had  no  germicidal 
properties. 

In  1890  Behring  began  his  work  on  immunity  and  cure.  He  rendered 
animals  immune  to  diphtheria  and  tetanus  by  the  suWutaneous  injection  of 
the  specific  toxins  of  these  diseases  in  gradually  augmentetl  doses.  He 
ascertained  that  in  this  manner  the  resistance  of  the  animals  could  be  in- 
creased a  thou  sand -fold,  and  that  the  blood-serum  of  such  an  animal  could  be 
employed  not  only  to  give  immunity  to  men  and  animals  but  also  to  effect 
cures.  He  thus  describes  the  effects  of  large  quantities  of  virulent  cultures 
of  the  diphtheria  bacillus  upon  animals  protected  in  difierent  degrees  wnth 
the  serum  of  immunized  animals.  If  one  inject  into  a  guinea-pig  which 
has  just  lieen  infected  with  ten  times  the  fatal  dose  of  a  diphtheria  culture 
an  amount  of  the  normal  curative  serum  in  the  proportion  to  the  b<Kly- 
weight  of  the  animal  of  1  to  5000,  death  does  not  result,  but  the  animal 
sickens.  At  fii-st  the  sickness  is  similar  to  that  in  a  control  animal.  There 
is  a  local  cedema  that  becomes  harder  and  more  extensive  day  after  day 
and  is  filled  with  a  firm  fibrinous  exudate.  Generally  about  the  eighth  day, 
sometimes  only  after  some  weeks,  a  line  of  dcmarmtiou  forms  aliout  the 
tumor,  which  is  often  as  large  as  a  child's  head.     The  se|>aration  continues 
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,  tbe  skin  peels  off,  leaving  a  permanently  bare  sjKit,  which  covers  over 
sue.  With  the  same  large  quantity  of  virulent  culture,  but  with 
10  tocnaise  in  the  amount  of  the  sei-ura  to  the  projiortion  of  1  to  2000, 
tk/trt  id  m  slight  infiltration,  which  is  soon  absorl>ed,  and  nothing  abnonual 
ma  be  obeerved  after  ten  days.  With  the  Rcrum  increased  to  1  to  5000,  the 
taintal  nroiains  wholly  free  from  any  evidence  of  the  disease. 

lo  1891  EUrlich  established  a  high  degree  of  immunity  in  animals 
i^tosl  two  of  the  most  powerful  vegetable  |ioisons  known, — riciu  from 

bean  and  abrin  from  the  jequirity  bean.     Immunity  was  easily  estab- 

hy  feeding  the  animals  upon  small  and  gradually  augmented  doses. 

poisons  are  apparently  proteid,  and  in  this  respei^t  as  well  as  in  their 
gmt  toxicity  resemble  the  venom  of  snakes  and  tlie  toxins  of  the  patlio- 
ginio  hicteria.  Immunity  established  agaiust  one  of  these  poisons  di3es  not 
imld  good  against  the  other.  Later  the  same  investigator  showed  that  a 
mamog  aniEnal  taking  its  nourishment  from  an  immunized  mother  may 
maeive  immunity  with  the  milk. 

Fnaer  and  Calmette  have  established  in  the  lower  animals  marked  im- 
•BQitj  against  the  venom  of  snakes  and  have  succeeded  in  obtaining  an 
iamtaniaiiig  eenim.  Experimental  immunity  has  been  established  in  one 
or  marespeeies  of  the  lower  animals  by  the  em  ploy  me  ut  of  sterilised  cul- 
titfta  of  the  specific  bacteria  in  anthrax^  symptomatic  anthmx,  cholera, 
dMskeo  cholera^  hog  cholera,  diphtheria,  erysipelas  of  the  hug,  induenza, 
pQeamoQia,  pleuro-pnenmonia,  swine  plague^  streptococscus  infection,  tetanus, 
Iffibotd  fever,  and  bubonic  plague.  Babes  states  that  he  has  rendered 
jjAnm  pign  immune  to  glanders  by  the  employment  of  sterilized  cultures. 
However,  mallein  has  not  been  shown  to  be  of  signal  value  either  as  a  pro- 
iMiive  or  aa  a  curative  agent,  and  its  sole  use  at  present  is  for  diagnostic  pur- 
fum^  Uany  claims  have  Ix^en  made  for  the  immunizing  of  various  animals 
to  labercaloaia.  The  latest  of  thc^  is  that  announced  by  Koch,  in  which 
ke  baa  naed  his  new  form  of  tut)erculin. 

The  protective  value  of  the  serum  obtained  from  an  immunizcil  animal 
Bigbl  be  eatiinated  quantitively  according  to  the  following  standards:  1. 
Ili  immaniziDg  power  against  infection.  2*  Its  curati%^e  ^yower  against  in- 
feedoo.  3.  Its  immunizing  power  against  intoxication.  4.  Its  curative 
paver  against  intoxication. 

1,  In  order  to  determine  the  immunizing  power  of  a  serum  against  in- 
faliois  a  very  virulent  cnltui^  <*f  tlic  diphtheria  bacillus  (in  ttise  of  this 

)  ta  prepared,  and  the  smallest  fatal  quantity  of  this  per  kilogramme 
pf  bidy^weigbt  of  guinea-pig  is  determined  by  experiments  on  nunxerous 
■aimal^.  This  Ijcing  ascertained,  tlie  work  is  facilitat^xl  ami  time  saved  by 
Bakiog  U'n  timi^  the  smallest  fatal  dose  the  unit  in  c*sti mating  the  strength 
rf  the  M-mm,  because  if  the  smallest  dose  was  used  death  would  result  only 
lAar  maQV  days,  and  some  animals  would  escape  dt^tli  from  the  smallest 
Ofdinarily  fatal  dose.  By  taking  ten  times  the  smallest  fatal  dose  death  is 
ctrtain  to  tht*  control  animals,  aud  whether  or  not  tlie  tiv'atcd  ones  will  sue- 
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cutnb  is  known  after  a  cklay  of  a  few  days  at  most.  The  diffioalties  met 
with  io  making  this  determination  are  the  following:  (a)  The  diphtheria 
culture  should  live  of  great  virulence,  and  such  caltures  cannot  always  be 
easily  and  readily  obtained,  (6)  Haviog  obtained  a  culture  of  the  desired 
virulence,  it  does  not  continue  of  constant  strength,  but  is  likely  to  change 
from  day  to  day  ;  or  on  account  of  a  variation  of  a  few  degi^ees  in  the  ther- 
mostat in  which  it  is  kept  it  may  quickly  become  worthless.  Therefore 
this  determination  is  not  made  in  the  preparation  of  serum, 

2.  To  determine  the  curative  value  of  a  serum  agiiiost  infection  would 
be  a  still  mort*  complicated  task  and  the  results  less  ceitain.  The  virulence 
of  the  culture^  its  age,  the  temperature  at  which  it  bad  been  kept,  the  lapse 
of  time  between  the  infection  and  the  b^inning  of  the  treatment,  are  factors 
which  it  would  not  be  always  possible  to  measure  and  which  would  affect 
the  results. 

3.  A  determination  of  the  immunizing  power  of  a  serum  agamst  in- 
toxication is  easily  made  and  gives  uniform  results.  This  is  the  quantita- 
tive measure  which  is  now  employed  in  the  preparation  of  protective  and 
curative  sera,  A  culture  of  marked  viruleuce  is  preparal  and  sterilized. 
This  contains  a  t<3xin  which  will  retain  its  properties  unchanged  indefinitely* 
It  can  he  kept  for  months  and  employeil  in  determining  the  strength  of  a 
lai^e  number  of  ^mples  of  serum.  The  smallest  fatal  dose  of  this  toxin 
is  determined,  and,  for  the  reasons  already  given,  ten  tunes  this  amount  is 
used  as  the  unit  for  determining  the  strength  of  the  serum. 

4.  Behring  and  others  made  frerpi en t  tests  of  serum  as  a  curative  agent 
in  animals  to  which  more  tliau  a  fatal  dose  of  tlie  toxin  had  been  adminis- 
tered and  in  which  the  symptoms  had  already  developetl.  Even  when 
death  seemed  imminent  a  dose  e^juivalent  to  six  times  the  amount  neces- 
sary to  immunize  against  the  same  quantity  of  the  toxin  saved  some  of  the 
animals. 

From  the  facts  already  given  it  may  be  concluded  that  oeiiain  poisons, 
such  as  the  venom  of  snakes,  the  bIo<jd  of  simkes,  toads,  and  salamanders, 
certain  vegetable  poisons,  abrin  and  ricin,  and  the  bacterial  toxins,  awaken, 
and,  when  repeattKily  induced  in  less  than  fatal  doses,  develop  in  the  animal 
body  an  autagonistic  action  which  tends  to  protect  the  body  gainst  the 
effects  of  these  }x>ison8. 

I  shall  now  proceed  to  give  a  brief  statement  of  the  practical  method 
employed  in  securing  antitoxic  serum.  In  order  to  prevent  repetition  I 
shall  confine  myself  to  the  method  used  in  the  preparation  of  antitoxin  for 
diphtheria.  Various  animals  may  be  used,  but  for  practical  purposes  the 
horse  is  the  one  now  universally  selected.  The  animals  chosen  for  this 
purpose  shoidJ  be  young  and  in  perfect  health,  Before  the  process  of  im- 
munizing is  begun  the  animal  should  be  examined  by  a  competent  veter- 
inarian and  its  freedom  fi-om  disease  should  be  determined.  It  is  customary 
in  this  preliminary  examination  to  test  the  animal  for  latent  glanders  by 
inoculation  with  mallein.     The  temperature  should  be  taken  twice  a  day 
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week  before  the  iDJections  are  begun.     When  the  aDimal  has  satisfac- 
issed  through  all  these  tests  the  process  of  immunizing  may  be 
begun.     Usually  about  fifteen  drops  of  the  diphtheria  toxin  diluted  with 

rK^veral  timea  its  volume  of  normal  salt  solution  constitutes  the  first  injectiou. 
The  reaction  produced  by  this  injection  i^  generally  quite  marked  ;  the  tem- 
fKT&tore  rises  from  1^  to  5^  F.     The  animal  gives  distinct  evidenee  of  being 
Mriously  sick.     It  refuses  food,  and  shows  some  difficulty  in  locomotion- 
These  symptoms  gradually  abate,  and  within  from  three  to  seven  days  tlie 
animal  regains  its  normal  state.     The  time  intervening  between  the  first 
aid  the  sei:*ODd  injection  must  de]>end  upon  the  extent  to  which  the  animal 
is  affected  and  the  rapidity  w*ith  whioii  it  recovers.     However,  it  is  usually 
,      fiom  seven  to  ten  days.     The  second  injection   usually  varies  from  one  to 
B  two  cubic  centimetres.     When  the  latter  amount  is  used  a  certain  prti]>or- 
W   tioD  of  the  horses  die  from  its  effects.     However,  those  that  recover  are 
more  likely  to  prove  good  antitoxin  producers.     Some  prefer  to  give  the 
liTger  amount,  and  in  this  way  determine  the  Burtabiltty  of  the  horse  for 
the  production  of  antitoxin.     About  one-third  of  the  horses  selected  jirove 

(unfit  for  the  purpose.     They  do  not  yield  a  large  amount  of  antitoxin,  and 
tfter  a  while  develop  diphtheritic  jjaralysis  and  die.     Indeed^  the  variation 
dtown  by  individual  horses  in  their  susceptibility  to  the  toxin  of  diphtheria 
ii  (jaite  marked.     The  quantity  of  the  toxin  injected  is  now  rapidly  in- 
Cftt&ed,  the  injections  being  made  usually  at  intervals  of  one  week  until 
tft«ir  three  or  four  months  from  three  hundred  to  five  hundred  cubic  centi- 
metPES  are  injected  at  one  time.     After  the  first  three  or  four  injections  the 
horse  usually  shows  but  little  disturbance;  the  temjierature  may  be  raised 
one  or  two  degrees*  and  there  may  be  some  disinclination  to  take  foodj  but 
Ikae  evidaioes  of  illness  disap{»ear  w^ithin  a  short  time.     Indeed,  it  sonie- 
IbatA  happens  that  animals  gain  considerable  weight  during  the  process 
rf  immunisng.     The  first  injections  are  made  subcutaneously,  while  the 
luer  and  larger  ones  are  given  intravenously*     The  tem}>eniture  of  the  ani- 
ail  15  taken  twice  a  day,  and  it  is  given  some  exercise  every  day  save  the 
«M  following  an  injection.     After  this  treatment  has  been  continued  for 
ihmt  three  months  some  of  the  blood  is  drawn  and  its  antitoxic  power  is 
BMisured.     On  drawing  the  blo<:id  the  skin  over  the  jugular  vein  is  shaved 
Old  disinfected,  and  a  sterilized  trocar  is  intnxluced  into  the  vein.     The 
Woiid  m  received  into  a  sterilized  vessel.     The  blood  is  allowed  to  clot 
sitanding  in  an  ice-chest    After  forty-eight  hours  or  longer  the  serum 
,wn  otf,  and  usually  mme  pn^^'vative  is  added.     The  preservative  in 
wkM  oommoQ  use  is  triki-estjl.     This  is  Ijelieved  to  be  less  poisonous  than 
cirtiolie  acid,  and  it  is  for  this  reason  that  it  is  select etl.     Camphor  has 
MMiinii^  been  used  as  a  preservative,  but  it  has  no  such  action.     The 
nine  of  the  blood*serum  thus  obtained  is  now  to  be  determined.    In  ortler 

kto  do  this  a  half-gr<jwn  guinea*pig  is  inoculated  with  a  mixture  of  ton 
liaes  tbe  minimum  fatal  dose  of  the  toxin  and  a  small  quantity  of  the 
vnmu    It  IS  customary  to  inoculate  four  guinea-pigs.    One  of  these  receives 
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ten  times  the  fatal  dose  of  toxiii  and  one-five-hundredth  of  a  cubic  centi- 
metre of  the  blood-serum.  The  second  one  receives  the  same  amount  of 
toxin  and  one-one-tlioiisandth  of  a  cubic  centimetre  of  the  serum.  The  third 
has  the  toxin  and  one-fifleen-hundretlth  of  a  cubic  centimetre  of  the  serum, 
aud  the  fourth  the  toxin  and  one-five-thousaudth  of  a  cubic  centimetre  of 
the  serum.  If  the  fourth  guiuea-pig  dies  while  the  others  live,  the  serum  is 
said  to  contain  in  every  ten  cubic  centimetres  fifteen  hundred  units.  It  will 
be  seen  that  it  contains  at  least  this  much,  but  it  may  contain  much  more. 
Some  manufacturers  filter  the  serum  through  jKjrcelain,  while  others  do  not 
Filtmtiou  tijrough  porcelain  secures  a  clearer  preparation  and  lessens  the 
possibility  of  infection,  but  it  i-educes  the  antitoxic  jKiwer,  When  the 
serum  is  filtered  its  antitoxic  power  should  be  again  determined.  In  the 
case  supposed  above,  the  filtrate  after  passing  through  porcelain  is  tested 
in  order  to  see  whether  or  not  it  contains  fifteen  hundred  units.  Should  it 
fall  below  this  amount  it  is  tested  in  oixler  to  see  whether  it  contains  one 
thousand  units  or  not.  The  figures  given  on  the  bottles  generally  under- 
state the  antitoxic  value  of  the  serum.  This  is  done  in  order  to  l>e  sure 
that  the  amount  indicatetl  will  Ije  possessed  by  the  serum  even  after  weeks 
and  possibly  after  months.  Within  the  last  year  a  diphtheritic  serum  con- 
taiuing  five  thousand  units  has  been  obtained^  and  it  is  not  probable  that 
the  end  has  yet  been  reached  so  far  as  the  strength  of  the  serum  is  con- 
cerned. In  more  powerful  preparations  the  dose  necessary  to  cure  or  to 
protect  may  be  reduced. 

It  is  hardly  desirable  in  this  paper  to  discuss  unusual  methods  of  im- 
muuiziug  animals,  nor  is  it  necessary  to  give  the  methods  of  preparing 
otlier  kinds  of  protective  and  curative  serum. 

Dungeru  has  shown  that  the  diphtheria  bacillus  produces  more  toxin 
when  grown  in  culture  media  containing  ascitic  fluid  from  man  than  in 
ordinar}^  culture  media.  According  to  Spronck,  the  most  active  toxin  is 
formed  wlien  the  bacillus  is  grown  u|>on  bouillon  prepared  from  meat  several 
days  old  in  which  the  sugar  has  been  decomposed.  The  peptone  used  in 
the  culture  also  should  contain  no  glucose. 

Kossel  has  shown  that  the  siiecific  toxin  of  diphtheria  is  a  secretion  of 
the  bacterial  cell.  Its  formation  begins  with  the  growth  of  tlie  Imcilli,  and 
it  appears  in  cultures  before  the  cells  begin  to  break  down  and  their  con- 
tents pass  into  the  solution.  When  the  bacilli  die,  the  production  of  the 
poison  ceases.  In  this  way  we  understand  that  the  exaltation  of  the  diph- 
theria bacillus  consists  of  a  development  of  its  specific  function. 

The  Toxins  of  Tubercitlosls. — Koch's  tuberculin  is  an  impure 
preparation  of  the  toxin  of  the  bacillus  tuljerculosis.  The  crude  tuber- 
culin first  prejjared  by  Koch  was  obtained  in  the  following  manner.  Meat 
infusion  containing  one  per  cent,  of  peptone  and  from  four  to  six  per  cent. 
of  glycerin  was  placed  in  sterilized  flasks  with  broad  Iwttoms.  The  flasks 
were  only  jiartially  filUnl,  iu  order  that  the  surliice  of  the  fluid  should  Ik?  as 
great  as  possible.     A  small  mass  of  a  growth  of  tubercle  bacilli  was  taken 
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1 1  culture  on  glycerin,  agar,  or  bloocl-aerum,  and  float^xl  on  tlie  surface 
if  die  meat  infusion  in  tlie  flask*  The  flask  was  then  placed  in  an  iocu* 
lilor  tt  37^  C,  In  such  flasks  the  bacilli  grow  abundantly  on  the  surface  of 
iheneAl  infusion,  forming  a  thick  yellowish-white  layer.  After  about  six 
ipfika  growth  stopes,  the  t»aeterial  film  al&o  begins  to  brieak  into  pfe<?es,  and 
them  Ikll  to  the  bottom  of  the  flask.  After  having  reached  this  stage,  the 
was  evaporated  to  one- tenth  of  its  volume  on  the  water-bath.  The 
tiou  increased  the  percentage  of  glycerin  to  from  forty  to  fifty,  and 
tUi  ingredient  prevented  the  growth  of  extraneous  bacteria  and  rendered 
Ifeflntd  permanent  for  an  indefinite  time.  It  will  be  seen  that  this  prep- 
miiim  is  a  complex  one.  It  must  contain  in  addition  to  tlie  water  and 
gijTQprin  any  other  unchanged  constituents  of  the  original  meat  infusion, 
iny  split  products,  if  there  be  such  arising  from  the  cleavage  action  of  the 
ImIU  on  the  components  of  the  cnltiire  media,  and  tlie  solid  constituents  of 
Ae  ladmal  cells.  It  is  evident  frum  the  metliod  of  preparation  that  the 
(nde  toxin  is  not  destroyed  by  the  tein[ierature  of  the  water-l>ath.  Ultimate 
i  of  this  tuberculin  have  been  made,  but  it  must  be  evident  from  the 
nts  just  given  concerning  the  c<:iniplexity  of  its  com|>ositiou  tiiat  such 
ualjTBes  are  abeolutely  without  value. 

The  crude  to3cin  obtained  as  alvove  described  has  )>roved  of  great  value 
»ao  agi^nt  for  the  retMignition  of  tnLieii'ulosis  in  its  early  stages.  It  is  now 
cgcteo^ively  employed  and  confidently  relied  upon  for  the  rectjgnifcion  of  this 
diiease  io  cattle.  While  the  tul)erculin  reaction  cannot  be  regartled  as  abso- 
hifely  infallible,  it  is  undoubtedly  the  surest  means  in  our  possession  for  the 
»mrly  rwognition  of  this  disease.  Some  are  now  employing  it  as  a  diag- 
aoftir  agent  in  man.  Koch  states  that  under  his  direetiou  it  has  lieen  used 
fcrtfats  piirpoee  in  more  than  one  thousand  cases  without  the  slightest  injury 
or  barm  being  done  to  the  individual. 

Recently  (1S97)  Koch  has  made  a  second  most  valuable  contribution  to 
MfiT  knowledge  concerning  the  chemistry  of  the  cell  of  the  liacilhis  tuliereii- 
ifw^  The  following  is  an  abstract  of  the  additional  information  that  he 
hm  given  as  upon  this  point. 

In  the  first  place,  he  has  extracted  tubei^le  bacilli  with  one-tenth  nor- 
oial  Kula  solution.  In  doing  this,  the  bacilli  wei'e  atiriTcl  up  in  the  solution 
aod  allowed  to  stand  at  the  temperature  of  the  room,  with  fnxjuent  agitation, 
fcr  thrc«  days.  At  the  expiration  of  this  time  the  fluid  was  filtei'cd  through 
paper  and  neutralized.  In  this  manner  there  was  obtained  a  faintly  yellow 
MitUf  which  was  found  never  to  be  wholly  free  from  Ijacilli.  It  contained 
in  the  ordinary  cover  preparation  from  five  to  ten  bacilli  in  each  field. 
Thtm  bacilli  were  never  found  in  clusters,  but  always  single.  Of  course 
Ae  periKi^  after  this  treatment  are  dead.  This  preparation,  Ijecause  it  is  an 
iftaline  extract,  is  designated  by  Koch  as  TA.  Experiments  made  with  TA 
tbal  with  very  small  doses  a  reaction  similar  ki  that  caused  by  the 
tuberculin  follows.  The  only  difference  is  that  with  TA  the  re* 
tetkfO  is  more  marked  and  of  longer  continuance.     With  relatively  large 
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doses  abscesses  may  form  about  the  jwiiit  of  injection.  Those  absf-e&^es  are 
filled  with  sterile  fluid,  and  may  contain  the  dead  bacilli.  In  uixier  to  re- 
move the  bacilli  TA  was  filtered  through  jKJiTelaio,  However,  it  was  found 
that  not  only  the  bacilli  but  also  a  considerable  amount  of  colloid  snlxstance 
remained  on  the  filter.  The  filtrate  was  found  not  to  produce  abscesses  and 
not  to  cause  the  reaction  of  the  original  tul>erciilin. 

Koeh  regards  the  formation  of  the  al>scess  by  the  injection  of  TA  as  an 
important  fact,  and  holds  tliat  it  teaches  us  that  imnmnity  against  this  dis- 
ease cannot  be  secured  by  the  8ul>?utaneou3  injection  of  any  fluid  containing 
tuljK?rcle  bacilli.  Of  course  tlio  amount  of  this  sul)stance  might  \ye  so  small 
that  abscesses  would  not  follow.  This  is  accounted  tor  by  the  fact  tliat  the 
subcutaneous  tissue  is  able  to  dis|x»se  of  a  very  few  dead  bacilli  without 
injury  to  itself.  ^1 

Former  researches  had  convinceil  Koch  that  the  tuliercle  bacilli  con^^ 
taiued  at  least  two  characteristic  chejiiical  IxkIics  which  belonged  to  the  un- 
saturated fatty  acids.  One  of  these  fatty  acids  is  soluble  in  dilute  alcohol, 
and  is  easily  sa]x>nified  with  sodium  hydrate.  The  other  is  soluble  only  in 
boiling  absolute  alcohol  or  ether^  aud  is  saponified  with  difliculty.  Both  of 
these  take  the  characteristic  stain  of  the  tubercle  bacilli ;  that  is,  they  are 
colored  an  intense  red  with  carl>olic  fuchsiu,  and  retain  this  color  after  treat- 
ment with  dilute  nitric  acid  aud  with  alcohol.  Tubercle  Ijacilli  fmm  which 
the  first  of  these  fatty  acids  has  been  removed  by  cold  alcohol  still  respond 
to  the  stain-test  for  the  germ.  After  the  removal  of  lx>th  of  these  fatty 
acids  from  the  bacilli  the  cell  still  retains  its  foriu,  but  no  longer  gives  the 
si)ecific  coloration. 

Finally,  Km*h  has  adopted  the  following  method  of  prcixiring  extracts 
of  the  tubercle  bacilli,  A  well-dried  culture  is  placed  in  an  agate  mortar  and 
rubl>etl  witii  an  agate  |>cstle  until  only  a  few  of  the  bacilli  respond  to  the 
specific  stain.  The  powder  thus  obtained  is  sus{>ended  in  distilled  water 
aud  placed  in  a  centrifugal  machine,  At\er  this  has  revolve*!  at  the  rate 
of  four  thousand  ['evolutions  per  minute  for  from  one- half  to  thi"ee-fijurths 
of  an  hour,  it  separates  into  a  suprnatant  opalescent  fluid,  which  contains 
no  bacilli,  and  a  sediment.  The  sediment  is  removed,  dried,  again  rubl>ed 
in  a  nioitar,  aud  again  placed  io  the  centrifugal  machine.  There  are  now 
obtained  a  clear  supernatant  fluid  and  a  solid  sediment.  These  raauipula- 
tions  cau  be  rejieated  as  long  as  any  extract  is  obtained  from  the  bacilli. 

The  extracts  thus  obtained  from  the  tuljercle  bacilli  have  lieeu  injected 
iuto  men  and  animals  ;  they  do  not  produce  abscesses.  It  has  l>een  found, 
however,  that  the  extract  first  obtained  differe  from  the  second  aud  sub- 
sequent ones.  The  extmct  first  ol)tained  in  the  centrifugal  machine  is 
designated  by  Koch  as  TO,  and  the  subsequent  extracts  as  TR,  The 
addition  of  fifty  per  cent,  of  glycerin  to  TO  causes  do  change,  while  in 
TR  it  produces  a  white  flocculeut  precipitate.  This  indicates  that  TR 
contains  substances  extracted  from  the  tubercle  liacilli  which  am  insolu- 
ble in  glycerin,  while  TO  contains  those  substances  which  are  soluble  in 
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•glroerio,  Corresponrliiig  to  tiiese  eheniieal  differences,  these  prepamtions 
iLt  somewhat  differeotly  upon  nieu  and  animals.  TO  resembles  the  origi- 
oal  tuberoulin  aud  the  preparation  which  has  been  already  designated  as 

ITA,  with  the  exception  that  TO  does  not  cause  abscesses.  Moreover,  TO 
hs  but  little  eiiect  in  the  production  of  imnnmity.  On  the  other  hand,  TR 
ictB  diflerently  so  far  as  the  production  of  immunity  is  concerned.  It  is 
\rm  that  when  given  in  large  doses  it  causes  the  tul>erculin  reaction,  Iiut  its 
most  ]mp<:>rtant  effect  is  entirt^y  indei>endeut  of  this  reaction.  While  in 
the  use  af  the  original  tulierculin  and  of  the  preparations  here  known  as 
TA  and  TO  the  so-called  tul>erculin  reaction  must  l>e  induced  in  oitler  to 
get  any  curative  effect,  Koch  attempts  in  liis  employment  of  the  TE  prcp- 
antion  to  avoid  the  tuberculin  reaction.  By  beginning  with  small  doses 
rf  the  TR  extract  and  gradually  increasing  them,  Koch  claims  that  ani- 
mals can  be  made  immune  to  the  TR  prei>ai"ationj  aud  finally  to  the  tubercle 
tacillos  itself. 

Koch  states  that  not  every  culture  of  the  tubercle  bacillus  is  suitable  for 
tiie  preparation  of  the  active  TR  extract.  He  has  eonvincetl  himself  that 
tbe  tubercle  bacillus  is  more  variable  in  its  virulence  than  has  Ix^^n  hereto- 
fbre  supposed.  Cultures  kept  for  a  long  time  in  the  laboratory  and  grown 
on  artificial  media  lose  tlieir  virulence  in  part.  For  the  pref«imtion  of  the 
TR  extract  the  most  virulent  cultures  should  be  employcdj  the  less  virulent 
ooes  furnishing  a  less  active  or  a  wholly  inert  preparation*  The  cultures 
must  not  be  too  old ;  in  fact,  they  must  be  nstnl  in  as  early  a  stage  of  their 
development  as  is  possible.  The  bacilli  must  be  dried  in  vuciio.  Other- 
wise the  subatauce  becomes  less  soluble  and  furnishes  a  less  active  prepara- 
tion. The  essential  constituent  of  TR  is  sliown  to  be  highly  susceptible 
to  chemical  and  physical  influences.  The  prejiaration  must  be  carefully 
adiided  from  the  light. 

Koch  cautions  against  attempts  to  }>repare  these  extracts  on  a  small 
ictle,  and  claims  that  they  should  be  manufactured  only  in  lahoititories 
Ipcctally  fitted  for  the  |>urp<38e.  Certainly  the  process  of  rubbing  up  the 
highly  virulent  tubercle  bacillus  in  a  dry  j>owder  in  a  moitar  is  not  to  be 
npided  as  altogether  free  from  danger.  Kwh  states  that  in  doing  this 
Umself  be  did  not  use  a  respirator,  but  that  he  regards  the  prejiaration  as 
*aux:ely  less  dangerous  than  working  with  highly  explosive  material.  The 
TR  extract  is  preser\a^  by  the  addition  of  twenty  per  c^nt.  of  glycerin^ 
wbJch  is  not  enough  to  cause  the  precipitation  of  its  active  constituents. 

The  practical  application  of  this  pix'paration  is  similar  to  that  of  the 
original  tuberculin.  Injections  are  made  under  the  skin  of  the  Vmck  with 
flffiUjeed  svringes.  The  fluid  ctin tains  in  earh  cubic  centimetre  ten  milli- 
(^mtnes  of  solid  su Instance,  and  when  useil  it  is  diluted  with  physiological 
mit  solution  to  the  extent  desired.  The  beginning  dose  is  one-five-hun- 
ili«dtk  of  a  milligmmme.  Only  in  exceptional  cases  is  the  use  of  this 
— ftiwnt  followed  l)y  reaction.  If  the  reaction  should  occur,  a  smaller  dose 
it  tmplojred*     The  injections  are  rei>eated  every  second  day,  gradually  iu- 
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creasing  the  doee,  avoiding  elevation  of  temperature.  When  there  is  an 
elevation  of  temperature  following  an  injection,  subsequent  treatment  must 
be  delayed  until  the  uyrnml  temi^erature  has  been  regained.  Koch  states 
that,  as  a  rule,  he  has  increased  the  dose  of  the  TR  preparation  until  he  has 
reached  twenty  niillignimmes.  In  immunizing  auimals,  from  two  to  three 
milligrammes  are  used  as  a  li^inning  dose  in  guinea-pigs;  eorrespoud- 
ingly  larger  amouuts  for  other  animals.  In  animals  already  tuberculous, 
the  begiuning  dose  must  l)e  smaller, 

Koch  states  that  by  proceeding  in  this  manner  he  has  succeeded  in  ren* 
deriug  a  large  numljer  of  guinea-pigs  wholly  immune  against  inocnlarion 
with  the  most  virulent  cultures  of  the  bacillus.  In  some  of  these  animals 
there  was  no  i-eaction  at  the  ]x>]nt  of  injection,  and  the  inguinal  glands  re- 
mained wholly  nochanged  for  months.  In  others  these  glands  were  slightly 
enlarged,  but  were  found  not  to  be  tul^ercnlous.  Some  animals  at  the  time 
of  iuoeulation  proved  not  to  be  immune.  In  these  the  inguinal  glands  un- 
dervveut  caseation.  The  internal  organs,  however,  were  free  from  tubercu- 
losiSj  while  wntrol  animals  showed  widely  diftused  geneiul  tuberculosis  of 
the  lungs,  splet^n,  and  liver.  In  other  auimals  still  less  imnmne,  inocula- 
tions were  followed  by  tuberculosis  of  the  lungs^  while  the  liver  and  spleen 
showed  only  traces  of  the  disease. 

Tulierculous  guinea-pigs  treated  with  injet^tious  of  the  TR  extract 
showed  without  exception  more  or  less  marked  regressive  changes  in  the 
tubercular  areas.  For  instauce,  in  the  liver,  instead  of  necrotic  areas  one 
would  observe  depressions  on  the  surface,  which  were  so  numerous  in  many 
instances  as  to  make  the  surface  of  the  organ  very  uneven.  In  the  spleen 
contractions  were  observed,  and  in  some  instances  these  involved  m>  large 
a  proportion  of  the  organ  that  the  part  remaining  was  very  small  compared 
with  the  normal  size.  Koch  states  that  he  has  been  able  to  fully  immunize 
guinea-pigs  within  from  two  to  three  weeks.  The  treatment  must  be  begun 
on  tuberculous  guinea-pigs  soon  after  the  inoculation  ;  not  later  than  two 
weeks.  He  also  holds  that  this  substanL-e  will  Ije  uf  value  in  the  treatment 
of  the  early  stages  of  tuberculosis  in  man. 

This  preparation  has  been  already  used  by  Koch  in  a  large  number  of 
cases,  including  lupus  as  well  as  pulmonary  tul^erculosis.  He  states  that 
these  cases  have  been  markedly  improved  by  the  treatment. 

Whether  or  not  Koch  has  succeeded  at  last  in  seeoring  a  curative  agent 
for  tuberculosis,  it  must  be  admitted  that  his  work  is  of  the  highest  scien- 
tific value,  and  that  he  has  fiirnished  us  with  the  most  exhaustive  research 
yet  made  on  the  chemistry  of  the  tiil>ercle  bacillus. 

Numerous  attempts  have  been  made  to  separate  the  curative  from  the 
poisonous  constituents  of  Koch's  original  tuberculin.  However,  in  view  of 
the  fact  that  the  work  abstracted  ab<:»ve,  done  by  Ki>ch  himself,  is  the  most 
complete  and  m^ist  scientific  research  in  this  direction,  I  will  omit  mention 
of  the  work  done  by  others  in  this  line. 

The  Toxins  of  Pyogenic  Germs. — In  1879  Leber  concluded  from 


TOXIKS   AND  AJrriTOXIKS. 


113 


fttionp  on  infective  keratitis  that  the  aspergilliis  must  proilaee 
oeitain  soluble  product**  whicli  diffuse  throLigh  the  cornea  aud  set  up  an  iu- 
flammatory  action  in  the  adjacent  vascular  tissue.  Three  years  later  he 
showed  that  suppuration  could  he  induceil  by  the  introduction  of  sterilized 
mercury  and  copfjer^  and  that  the  pus  formed  in  these  experiments  is  free 
■  fponi  germs.  In  1884  he  induced  suppuration  by  the  injection  of  cultures 
of  the  staphylococcus  pyogenes  aureus  which  had  been  sterilized  by  being 
boiled  for  hours.  In  1888  the  same  investigator  reported  that  he  had 
found  an  alcoholic  extract  of  the  dried  staphylococcus  to  be  highly  pyo- 
genetie.  From  this  extract  be  has  prepareil  a  crystalline  Inxly^  which  he 
cilU  phlogosin.  This  substance  is  readily  soluble  in  alcohol  and  ether, 
??pariiigly  soluble  in  water,  and  crystallizes  in  needles.  The  crystals  can 
Jte  sublimed,  leaving  no  residue,  and  the  sublimate,  which  forms  iu  rosettes, 
Iffll  poeseases  pyogenetic  properties. 

Chrislnmd  filtered  bouillon  cultures  of  pyc^enic  germs  and  precipitated 
ID  the  filtrate  with  alcohol  an  albuminous  substance  that  affected  animals 
in  a  similar  manner  to  phlogosin.  Hofla  obtained  methy!-guaiu*diue  from 
the  botlies  of  rabbits  dead  of  septicfeniia. 

Buchner  has  shown  that  the  cells  of  various  bacteria  contain  a  pyogenic 
stibstance.     Briegt^r  and  Fraenkel  siniersaturatH-l  filtered  cultures  of  the 
staphylococcus  with  amnnmiuni  sulphate,  removed  the  salt  by  dialysis^  and 
«Taporated  the  solution  of  the  toxin  at  40*^  C\  in  vwcuo.     The  concentrated 
solution  thus  obtained  killed  animals  within  twenty*four  houra.     Nannotti 
evaporated  bouillou  cultures  of  pyogenetic  germs  to  one- fourth  their  volume 
at  60°  C.  and  then  filtei'etl.    The  filtrate  thus  obtained  in  doses  of  ten  cubic 
ototijnetres  injected    intraperitoneally  or  intravenously  did    not  kill,  but 
when  administered,  daily  in  doses  of  from  two  to  three  cubic  oentimetres 
Jubcutaneously,  death  from  marasmus  occurred  from  the  fourteenth  to  the 
ftrtietb  day.     ^Vhen  given  intravenously  or  intmperitoueally  only  fifteen 
per  cenL  of  the  animals  experimented  upon  dial.     The  greater  mortality 
from  the  subcutaneous  injections  is  supposetl  to  be  due  to  the  less  rapid 
eliminatioD  of  the  poison.    Rodet  and  Courmont  found  that  previous  treat- 
meal  of  animals  with  the  chemical  products  of  the  staphyli>coecus  rendered 
tbem  more  susceptible  to  subsequent  inoculation  with  the  germ.     Further- 
nore,  they  observed  that  the  kidney  ^lesions  were  much  more  marked  when 
the  inoculations  were  preceded  liy  injections  of  sterilized  cultures.    By  treat- 
ing filtered  cultures  with  alcohol  they  obtaintil  an   insoluble  btxly  with 
which   they  immunized  animals  to  the  germ,  while  substances  soluble  in 
ilcohol  increased  the  susceptibility  of  animals  to  the  living  germ.     Donath 
induced  fever  in  animals  by  intravenous  injections  of  from  ten  to  twenty 
cnbie  centimetres  of  cultures  of  pyogenic  germs  sterilized  at  83°  C.     Temi 
keUevGS  that  the  pyogenic  properties  of  the  staphyloc*3<xu8  are  due  to  the 
•dik  produ€ed  by  it.     The  most  importimt  acids  found  in  cultures  of  the 
pjogeoetic  germs  ai-e  propionic,  bntyric»  lactic,  and  valerianic* 

Wolf  has  made  a  series  of  exj^^rimeots  in  his  studies  of  the  chemical 
Vol.  v.— 8 
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prcwJucts  of  the  pus-producing  germs,  which  are  more  interesting  in  the  sug- 
gestions to  which  they  give  rise  than  in  the  results  obtained.  He  placed 
collodion  sacs  filled  with  cultures  of  the  staphylococcus  iu  the  aMominal 
cavities  of  mbbits,  having  previously  ascertained  that  the  soluble  products 
of  the  growtli  of  tiie  germ  would  diffuse  through  the  collodion,  while  the 
germ  woidd  be  retained.  The  results  were  somewhat  contmdietory.  In 
some  instances  the  sacs  were  found  to  be  broken,  and  iu  these  cases,  of 
course,  death  resulted  from  the  action  of  tlie  living  germ.  Even  when  the 
sacs  w*ere  not  broken,  and  when  their  contents  were  found,  as  sometimes 
happcnod,  to  be  sterile,  staphylococci  were  found  in  the  i)eritoneal  cavity. 
The  question  quite  natumlly  arises  as  to  the  source  of  the  germs  found  in 
this  cavity  under  these  conditions.  Wolf  suggests  that  they  may  have 
come  from  the  intestines.  This  suggestion  is  strengthened  by  the  fact  that 
,ooli  germs  were  found  in  the  iMiritoneal  cavity.  It  would  seem  that  the 
chemical  products  of  the  staphylococcus  having  been  diffused  from  the  col- 
lodion sacs  so  altered  the  vitality  of  the  surrounding  tissue  that  the  colon 
germ  jjassed  through  the  intestines  into  the  peritoneal  cavity.  This  is  in- 
teresting inasmuch  as  it  has  a  possible  Ix'aring  ujion  certain  questions  which 
have  arisen  conceruing  the  bacteriology  of  peritonitis. 

Buchner  has  found  that  the  quantity  of  pyogenetic  substance  in  bac- 
terial cells  varies  with  the  kind  of  germ,  and  that  some  species  (the  bacillus 
prorligiosus,  for  instance)  seem  to  contain  no  such  body*  The  bacillus 
pyocyaneus  contains  a  large  quantity  of  pyogenetic  substance.  This  may 
be  prepai'ed  from  these  germs  in  the  following  manner.  The  germs  are 
taken  from  potato  cultures  and  rubl^ed  up  with  water;  then  they  aj^ 
treated  with  alx>ut  fifty  volumes  of  a  five-tenths  ]>er  cent,  solutiou  of  caustic 
potash.  This  forms  a  mucilaginous  mass,  which  dissolves  at  the  tempera- 
ture of  the  water-bath.  After  being  heated  for  some  hours»  the  fluid  is 
filtered  through  a  number  of  small  filters.  The  first  }>ortion3  should  be 
refiltered*  The  filtrate  is  a  greenish  fluid,  which  by  the  careful  addition 
of  acetic  or  hydrochloric  acid  forms  a  voluminous  precipitate.  This  precipi- 
tate may  be  collected  on  a  filter,  washed  with  water,  then  suspended  in 
water  and  a  few  drops  of  soda  solution  added,  when  a  dark  brown  fluid 
with  a  tendency  to  gelatin ii&e  in  the  cold  is  obtained,  containing  about  ten 
per  cent,  of  proteid.  Animals  treated  with  this  pyogenic  substance  show 
an  increase  in  the  number  of  white  l>lood-corpuseles,  and  the  projK)rtion  of 
white  to  red  may  become  as  great  as  1  to  38.  Buchner  tested  the  action 
of  this  body  upon  himself.  One  cubic  oenti metre  of  a  very  dilute  solution 
containing  3.5  milligrammes  of  the  solid  pit»teid  was  injected  under  the 
skin  of  the  forearm  with  antiseptic  precautious.  Two  hours  later  there  was 
marked  pain  along  the  lymphatics,  especially  localized  in  the  elbow  and 
axilla.  The  temprature  showed  no  marked  elevation.  On  the  follow- 
ing day  an  erysipelatous  redness  and  swelling  extended  for  some  inches 
about  the  place  of  injection.  The  inflanuKi  area  felt  hot  and  projected  dis- 
tinctly above  the  surrounding  surface.    The  lymphatics  of  the  arm  appeared 
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red  cords.  On  the  third  day  the  swelling  and  redness  were  more 
aMrked,  and  extended  from  the  wrist  to  the  elbow.  On  the  fourth  day  the 
fffoptocns  began  to  recede.  Here  we  have  clitiically  a  i>ertectly  typical 
«7iipelas  with  lymphangitis,  and  Buchner  asserts  that  all  the  caixlinal 
tfnplOEDS  of  inflammation — rubor,  calov,  dolor — could  not  be  produced 
witbout  involvement  of  the  solid  tissues. 

Similar  but  less  market!  symptoms  may  be  induced  by  the  injection  of 
ilbttmoses  from  the  most  divei-se  sources.  For  instance,  vegetable  casein 
ii  moroor  lees  markedly  pyogenetic  when  injected  subcutaneously  in  animab 


Tsm  Toxins  op  the  Summer  Diarrhceas  of  Infancy. — More 
than  ooe-foitrth  of  the  children  born  in  the  civilized  world  die  liefbi-e  they 
nach  five  years  of  age,  and  nearly  one-half  of  these  deaths  are  caused  by 
the  stiinmer  diarrhceas»  Meflical  men  have  long  sought  for  the  causative 
fafsfeofs  JO  the  production  of  these  diseases.  A  history  of  the  various  theo- 
ives  propoeed  to  explain  tlie  origin  and  nature  of  these  diarrhreas  would 
an  interesting  chapter,  but  the  scope  of  this  pajier  prevents  the  writer 
going  into  this  subject.  Some  of  these  theories  have  been  most  absurd, 
lad  the  catiaation  of  the  summer  diarrhoeas  of  infancy  has  been  attributed 
to  rwery  conceivable  fancy,  from  the  influence  of  the  sun-spots  on  health  to 
the  use  of  baby-carriages.  Finally  the  profession  recognized  the  foHow- 
iag  facts  aa  influencing  the  mortality  from  these  diseases:  (1)  these  diar- 
rimail  are  almost  exclusively  confined  to  children  artificially  fed,  and  (2) 
tbetr  prevalence  is  w^ith  ec|ual  cxclusiveuess  confint^  to  the  warm  mouths 
of  the  year.  Since  cow's  milk  is  tlie  fotMl  principally  used  in  the  artificial 
fading  of  ii]£ints,  it  became  evident  that  this  food  must  during  the  summer 
Bioiiths  undergo  changes  ^vhich  render  it  harmful.  A  muse  for  the  ap- 
larail  bannful  effects  of  cowl's  milk  was  sought  for  in  the  chemical  dit- 
between  this  Beeretion  and  the  milk  of  w^oman.  Chemists  have 
various  additions  ami  dilutions  of  anv's  milk  in  order  to  render 
in  diamicml  composition  more  nearly  identical  with  the  milk  of  w^oman. 
Prepared  baby  foods  have  been  ver)'  extensively  used,  but  these  have  not 
infantile  mortality.  We  now  know  that  the  summer  diarrhoeas  of 
are  cases  of  milk-poisoning,  and  that  the  poisons  originate  in  the 
oulk  through  the  agency  of  bacterial  grow^th.  The  child  taking  its  nour- 
iilmexii  directly  from  the  brt^st  of  the  healthy  mother  obtains  its  milk 
|cacticany  germ-free,  while  the  one  taking  cow's  milk  receives  along  w^ith 
lUi  food  many  kinds  of  bacteria,  mme  of  which  are  very  harmful,  Tiiese 
4iKBae0  are  confiDed  to  the  summer  mouths  Ix'cause  the  germs  which  elalx>- 
ala  poiauDS  in  milk  ref|uire  a  relatively  high  temperature  for  their  growth. 
Daring  the  hot  months  of  summer  these  bacteria  are  widely  distributed  and 
laiily  find  their  way  into  milk,  They  grow  rapidly  and  produce  chemical 
Furthermore^  de<H>nijK)siug  matter  harbors  and  supports  these  bac- 
I  at  a  time  when  tlie  out-door  teuii>emture  is  high  enough  to  allov  their 
pimtb*     Attention  has  Wn  called  so  positively  to  the  dangers  of  infected 
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aiilk  within  recent  years  that  there  has  been  mnvked  improvement  in  the 
Imndling  and  ctire  of  this  article  of  diet,  but  that  there  is  room  for  Btill 
greater  improvement  in  this  direction  must  be  granted.  The  pastenrizatiuu 
and  sterilization  of  milk  have  ondouhtedly  saved  the  lives  of  many  chil- 
dren, but  it  remains  a  fact  that  the  most  intelligent  care  and  attention  to 
details  in  these  processes  often  fail  to  secure  a  f€K>d  that  is  altogether  safe, 

Flugge  has  made  a  must  valnaiile  contribution  to  our  knowledge  of  m 
those  n)ilk  l^acteria  which  may  elaborate  puiBons  inducing  the  symptoms  H 
observed  in  the  summer  diarrhieas  of  infancy.  He  has  found  in  milk  four 
anaerobic  bacteria,  two  nf  wliich  may  pruduee  iMjisons.  If  a  milk  culture 
vf  one  of  those  be  sterilised  by  tiltitition  througli  |j<3rce!ain  and  the  filtrate 
be  injected  subc*utaneons!y  io  mice  in  amounts  of  from  three- tenths  to  six- 
tenths  of  a  cubic  centimetre^  tliese  animals  die  after  from  three  to  fifteen 
hours.  Post-mortem  examination  in  these  cases  shows  a  distinct  hyper- 
ceraia  of  the  intestines,  and  the  presence  of  transudates  in  the  [KTitoneal  and 
pleural  cavities.  When  the  germ-free  filtrate  is  administered  to  guinea-pigs 
in  doses  of  five  cubic  centimetres  intra-abdpminally,  death  occurs  within 
from  fifteen  to  twenty  hours.  It  is  quite  evident  that  l>acilli  capable  of 
producing  such  poisons  mnnot  be  considered  as  harmless  constituents  of  the 
food  of  infonts.  It  is  w^orthy  of  note  in  this  eonnection  that  these  germs 
refpiire  a  temperature  of  from  30°  to  37^  C.  for  their  best  growth,  and 
that  they  do  not  develop  below  22°  C.  Some  of  these  anaerobic  bacteria 
produc^e  a  disagreeable  odor  and  an  unpleasant  ta^ite  in  milk,  and  these  would 
probably  prevent  an  adult  from  drinking  it ;  but  it  might  lie  taken  even  in 
large  quantities  by  the  hungry  infant.  It  should  be  understood  that  these 
anaerol>ic  bacteria  are  frecjuently  present  during  the  hot  months  in  summer 
in  market  milk* 

The  same  investigator  has  reached  still  more  interesting  results  in  his 
study  of  the  jieptouiziug  Ijacteria  which  may  lye  present  in  milk.  He  has 
isolated  and  studied  twelve  s|>ecies  of  this  kind  of  germ.  Milk  infected  m 
with  these  peptonizing  bacteria  develops  the  bitter,  irritating,  eharacteristio  | 
taste  of  peptones,  but  this  would  not  he  observable  during  the  first  few 
days  of  the  growth,  and  it  is  at  this  time  that  it  would  be  taken  by  chil- 
dren. A  sample  of  milk  may  contain  millions  of  these  peptonizing  bac- 
teria and  still  be  sufficiently  plcusant  to  the  taste  to  l>e  taken  without  any 
hesitation.  These  bacteria  grow  abundantly  at  a  temperature  ob  high  as 
44^  C,  and  their  spores  resist  a  tempcniture  of  ICMP  C.  maintained  for  two 
hours.  This  shows  that  these  bacteria  may  esoipe  ordinary  steriliziition. 
The  developetl  germs  are  destroyed  at  the  temperature  employed  in  the 
sterilization  of  milk^  hut  tfieir  spon^s  remain*  The  development  of  spores 
into  bacteria  may  l^e  prevented  by  keeping  the  milk  after  sterilization  at  a 
low^  temi^erature,  because  these  spores  do  not  develop  into  germs  except  ■ 
when  the  terai>erature  is  high.  This  emphasizes  the  fact  that  keeping  the 
milk  at  a  low  temperature  after  sterilization  is  an  essential  part  of  the 
process  of  preparing  cow's  milk  for  feeding  children. 
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Of  the  twelve  j>e|itouizmg  baotcria  !i?ulatftl  and  studied  by  Fliij^^ge  niue 
fiukd  to  develop  any  poisoo.  There fon^  any  bannful  etiei'ts  attributable  to 
these  muBt  be  due  to  the  peptones  funned.  In  view  of  the  faet  that  pep- 
tonized milk  has  been  largely  employed  in  the  feeding  of  infants,  it  UHiy  be 
interesting  to  know  that  there  are  gmve  doubts  coneernins:  the  dosimbility  of 
ing  ehildi-en  uj^>n  peptones.  In  testing  tlie  nutritive  vahie  of  peptones 
on  the  lower  animals,  and  on  both  healthy  and  sick  men,  severe  intestinal 
irritation  has  lx?en  iudiic^etl,  Ziintz  ihl  <hjgs  iiptvn  peptones^  and  found  that 
the^e  animals  soon  siitfei^  from  an  abundant  watery  diarrhcea,  and  elim- 
ioated  from  three  to  six  times  as  much  unused  nitrogen  as  did  control  ani- 
quiIb  wheu  fed  ujion  meat,  Peiffer  caused  in  himself  and  in  another  man 
intestinal  irritation  arid  diarrhiea  by  the  adminif^tmtion  of  large  doses  of 
peptones.  Neumeiater  states^  **  By  long-continued  use  of  these  prepam- 
tioQS  symptoms  of  marked  irritation  and  injtuy  to  the  intestines  uniformly 
resulted,  and  consetpiently  the  prescription  of  albunioses  in  disease  can 
wircely  be  re^rded  a.%  rational/' 

With  the  three  other   peptonizing  bacteria  olvtained  by  Fliigge  from 
loarkei  milk  some  iuteix?sting  ix^sults  were  obtained.     Cultures  of  No.  1, 
ttodays  old,  were  injected  in  quantities  of  two  cubic  ceutimetrea  into  the 
dorsal  lymph-sacs  of  frogs,  and  eaiised  at  first  slowness  of  motion,  loss  of 
irfex,  and  atler  one  hour  jjaralysis  of  the  extremities^  and  after  four  hours 
death*     Subcutaneous  injections  of  half  a  enbic  ceutimeti'e  killed  mice  after 
IxoiD  five  to  six  hours.     In  these  animals,  with  the  exception  of  the  absence 
af  voluntary  movements  and  tardiness  of  i^sjionse  to  stimulation,  no  symp- 
toms were  manifested.     Five  cubic  centimetres  given  to  guinea-pigs  intra- 
ibdominally  induced  marked  dyspnoea,  and  death  occuri*etl  after  from  fuur 
toaeveo  hours.     In  these  animals  the  aixlomeu  was  distinctly  retracted,  and 
hmdting  evidently  cause*!  pain.     Section  showal  congestion  of  the  |>erito- 
oeam,  of  the  serous  coat  of  ihe  intestines,  and  of  the  kidneys.    Dogs  drunk 
large  quantities  of  milk  cultures  of  this  bacillus  with  appaa^nt  relish,  but 
ifterone  hour  dian'hrea  set  \n,  with  a  discharge  every  few  minutes.     Milk 
Cflltares  of  No.  3  were  without  effect  on  fnigs  and  mice,  but  causal  sharp 
diArr}i<j?a,  aec«:»mpanied  by  severe  alxlominal  paiti,  wheu  administered  by  the 
mouth  to  puppies.     **  One  of  the  puppies  showed  on  the  second  day  pro- 
jwssive  exhaustion,  )>amlytie  weakness  of  the  extremities,  and  a  fall  in  the 
tMa|ieratiJre.     He  died  on  the  third  day.    Section  showed  hyi^raamia  of  the 
s  and  nothing  else  worthy  of  note.*' 
**The  bacillus  No.  8  injected  in  milk  cultures  iu  frogs,  mice,  and  guinea- 
pigs  produced  no  marked  action.     Wheu  the  culture  was  filtered  through  a 
Chamljerland  bougie  and  conceutrateil  in  vacuo  to  one-fifth  its  volume,  it 
miw  and  guinea-pigs  when  injected  iu  doses  of  six-tenths  and  five 
centimetres  res]3e<:'tively,      Deatli,   which    followed  iu   from    six    to 
twdre  boars,  was  preceded  by  dyspnoea  and  convulsive  movements*     Post- 
iiOiteiii  examination  showed  notliiug  ehaincteristic.     Even  the  uoconcen- 
^llid  milk  cultures  acteil  powerfully  when  fed  to  puppies.     After  taking 
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I  tdmo  daySj  profuse  diarrhoea  set  in,  but  disappeared 
BMfing  being  disco Qtiuuetl,     The  diarrhcea  was  aeeom- 
weakneee  of  the  extremities^  and  a  tottering 
I WB  the  OBeof  the  eulture  was  diseontinued  and  ordinary  milk 
i|HVffCBMnt  began,  and  coatinned  until  recovery  wa^  com* 
T^m»  pBpipio  ftft«r  recovery  were  again  fed  with  the  eulture*     Afler 
I  wmt  the  pfofiise  diarrhcea  with  its  accompanying  symptoms  re- 


htSevcs  that  the  eflfects  abi^ve  described  are  not  due  to  peptones, 
if  «B^  tl^gi  iMMera  must  elaborate  peptoued  wholly  different  from  those 
I  IgpMptiedigeBtion*  The  symptoms  and  the  post-mortem  ap]>ear- 
Ol  ifcoieof  pqUone-poisoning.  Moi^eoverj  of  the  three  toxieo- 
f  bdoBguig  to  this  group  studied,  the  one  forming  the  smallest 
}  jriekkd  the  most  virulent  cultures*  Fliigge  found  these 
frequently  present  in  market  milk  in  pure  cultures. 
liibbcft  lift^  continued  the  chemical  study  of  the  peptonizing  bacteria 
ftuai  milk  by  Flugge.  He  states  that  these  germs  are  widely 
found  in  hay,  in  the  soil,  and  in  the  fseces  of  cows.  They 
the  pr*jteids  of  milk,  the  amounts  of  fats  and  sugar  in 
unaltered  in  culturt^  twelve  days  old.  The  amount  of  pro* 
ly  reduce*!  with  the  age  of  the  culture.  Caseoses  are  produced 
Amido  acids  were  not  found.  Milk  cultures  of  these 
,  t^VYiity*fiMir  hours  old  fed  to  guinea-pigs  caused  death  within  four 
4ikVK  Thr»  jroung  puppies  were  fed  with  this  milk.  They  developed 
l^^tf^  ^JMT^tfwi  two  hours  after  taking  this  ftx)d,  and  died  on  the  fifth^ 
iixA«  iod  8e\*e[ith  days.  Another  puppy  was  fed  upon  milk  freshly  in- 
iMid  with  lh«e  germs^  and  developed  a  diarrhcea  that  continued  for  three 
di^  ami  then  temiinat^i  in  recovery.  A  fourth  dog,  several  moutlus  old, 
t^ok  tbif  milk  cultui-es  freely  without  any  effect,  thus  t^howing  that  age 
a{tw  iminuiiity  to  this  {xiison  in  dogs  as  it  does  in  children.  There  can  l>e 
H^jbubl  tbat  susceptibility  to  galacto toxins  is  more  niarkal  in  infancy  than 
H^in  i»b«*|uent  life.  Post-mortem  examination  of  the  animals  killed 
W  A^  abo\t^n»entioned  milk  cultun^  showed  only  slight  swelling  and 
\  of  the  mucous  membrane  of  the  small  intestines.  The  germs 
I  IMi  foiiotl  outside  of  the  intestinal  canal,  and  both  subcutaneous  and 
}ililllHib(k«&iiud  inoculations  with  small  quantities  of  pure  cultures  were 
■yjl^^fl*^  «Aet.  However,  two  cubic  centimetres  or  more  of  the  railk  culture 
llQlirs  old  or  older  given  intni-abdominally  caused  death,  Milk 
,  iFiown  in  thin  layers  with  larg*3  surfaces  exjwsed  to  the  air  were  so 
iu  virulence  that  one  cubic  centimetre  given  intra-alKlominally  to 
I  Caused  death.  An  intense  enteritis  was  found  iu  animals  killiHi 
hf  ittlli-sbdoiaiDal  injections  of  from  five  to  ten  cubic  centimetres  of  the 
milk  culture.  The  serous  covering  of  the  intestine  was  found  to  be  dark 
TtA  and  dottinl  with  pin-head  hemorrhagic  spots.  In  some  instances  a 
giKtuD  aoiouDt  of  bloody  fluid  was  found  in  the  peritoneal  cavity.     Appoiv 
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[y  the  chemical  poison  of  these  bacteria  exists  within  the  bacterial  cells, 
when  the  bacteria  ar-e  reoiovecl  from  cultm-es  by  filtration  through  por- 
cekin  the  filtrate  may  be  quite  inert.  Furthermore,  when  bacteria  are 
killed  by  the  action  of  beat  or  by  exposure  to  the  vapor  of  chloroform, 
xhAr  poisonous  constituent  seems  to  be  rendered  inert,  or  at  least  greatly 
nduoed  in  virulence.  It  requires  from  twenty*three  to  twenty-four  millions 
of  the&e  bacteria  injected  intra-abdominally  to  kill  a  guinea-pig  weighing 
thr^e  hundred  grammes. 

The  writer  of  this  paper  has  obtained  these  peptonizing  bacteria  from 
the  milk  taken  by  a  child  about  two  hours  before  the  setting  in  of  a  very 
form  of  summer  Jiarrhcea,  and  cjin  confirm  the  abuvc-given  state- 
of  Lubbert  and  Flugge.  Milk  cultures  of  this  germ  were  kept  in 
m  iocabator  from  one  to  forty  days,  and  at  no  time  af\er  this  was  the  milk, 
after  complete  removal  of  the  germs  by  filtration,  found  to  be  poisonous. 
iDfleed,  8ome  of  these  peptonizing  bacteria  culturt^s  after  the  firteenth  or 
tixteentb  day  oontained  only  dead  bacillij  and  when  tins  point  is  reached 
the  unfiUered  milk  is  not  poisonous.  The  ix-ptonizing  bacteria  with  which 
1  have  worked  are  pn>bably  not  identieal  with  those  studied  by  Fliigge  and 
Lobbert,  but  they  bekmg  to  the  same  class, 

I  would  suggest  that  the  susceptibility  of  infanta  to  these  bacteria  is  due 
to  the  great  readiness  with  which  the  mucous  membrane  of  the  intestines  of 
iaimla  absorbs  casein ,  carrA'ing  along  with  it  the  bacterial  cells  containing 
the  chemical  poison.  It  is  a  well-demonstrated  fact  that  the  intestinal 
maooas  membrane  in  the  infant  may  absorb  unchanged  casein.  Later  in 
life  the  stomach  becomes  of  more  importance  as  a  digestive  organ  and 
absorption  through  the  intestines  is  modified. 

Some  years  ago  the  writer  Rtudied  the  chemical  products  of  three  germs 
oblahicd  by  Booker  from  the  ffcces  of  children  suflering  with  summer  diar- 
rfaflea*  Of  these  bacteria,  Booker  stated  :  **  *  X*  was  found  almost  as  a  pure 
onkniie  in  the  fseoes  of  a  fatal  case  of  diarrhoea,  ^  a'  was  strongly  pyogenic 
d  last  winter.  *  A*  was  isolated  last  summer,  liquefies  gelatin, 
I  beloDgs  to  the  proteus  group.^' 

Beef  tea  cultures  of  these  germs  were  kept  in  the  incubator  at  37**  C\ 
days,  and  then  twice  filtered  through  heavy  Swedish  filter- paper. 
md  filtmte  was  allowed  to  fiill  into  a  large  volume  of  absolute  alco- 
hol, feebly  acidified  with  acetic  acid.  Flocculent  precipitates  formed  in 
the  aloobol,  and  were  collecteil,  dried  on  porous  plates,  and  their  action  on 
aaiiDahi  tested.  The  crude  poison  thus  obtnincHl  (mm  cultures  of  '''  X** 
wa»  slightly  yellow  as  seen  dejjosited  in  ak^ohol,  but  became  greenish  on 
esposare  to  the  air.  It  was  freely  soluble  in  water,  and  gave  the  biuret 
and  xanthopnitcic  reactions.  It  could  not  be  classed  among  the  peptones, 
faeetnse  it  was  precipitated  from  its  aqueous  solution  by  saturation  with 
flttixionium  «iilphate.  It  cannot  be  called  a  globulin,  because  sodium  sul- 
fbilr  ackkd  to  saturation  and  carlxinic  acid  fail  to  precipitate  it.  The 
•o«fa  obtained  fnmi  cultm-esof  **  a"  was  flocculent  and  perfectly  vvhite  when 
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first  obtained,  but  blackeoetl  on  exposure  to  the  air;  Precipitate  from  cul* 
tures  of  **  A''  differed  ftom  the  others,  inasiiiudi  m  it  was  wholly  insoluble 
ill  water.  The  following  brief  notes  will  illuBtmte  the  nature  of  the  symp- 
toms and  the  ix>3t-inorteni  appearances  observed  after  the  administration 
of  these  toxins. 

A  small  amount  of  the  i>oison  from  '*  X"  was  dissolved  in  water  and 
injwte*!  under  the  skin  on  the  Imck  of  a  kitten  about  eight  weeks  old. 
Within  one-half  hour  the  animal  bt^an  to  vomit  and  |>urge,  and  death  re- 
sulted within  eighteen  hours.  The  mucous  raerabmne  of  the  small  intes* 
tine  was  j^ale,  the  intestine  ^vas  contracted  in  places  and  c<:mtained  a  frothy 
mucus.  The  stomach  was  distended  with  gas  and  contained  mucus  stained 
with  bile,  the  liver  seemed  to  be  normal,  while  the  spleen  and  kidneys  were 
congested  and  the  heart  was  distended, 

A  second  kitten  treated  with  the  poison  from  bacillus  *'a"  vomited  and 
discharged  fram  the  Ixjwels  green  matter.  This  animal  died  after  iifteeu 
hours,  and  presented  appearances  practically  identical  w^ith  those  mentioned 
above. 

The  third  kitten  was  treated  with  cultures  of  the  bacillus  of  "  A'*  sits- 
pended  in  water,  and  this  animal  presented  substantially  the  same  symptoms 
and  post-nioitcni  conditions  as  those  obtained  fi'om  the  other  toxins. 

Ten  milligimumes  of  the  drie<l  piiison  from  baeilhis  **  a*"  iujetted  under 
the  skin  of  a  guinea-pig  eausoil  death  within  twelve  houi-s,  Fiftt^en  milli- 
grammes of  the  same  substance  were  employed  hypoilerniically  in  each  of 
two  kittens.  One  died  after  forty -eight  hours^  and  die  other  recovered  after 
two  days  of  vomiting  and  purging.  Two  dogs  of  about  five  [K>unds* 
weight  had  each  forty  milligmmmes  snbcutaueoush%  and  after  serious 
illness  of  two  days^  duration  recovered.  During  these  two  days  of  vomit- 
ing and  purging  the  dogs  were  constantly  shivering  as  with  cold,  but  the 
rectal  temi>emture  stood  at  from  102.5°  to  103.5'^  F, 

The  writer  once  obtained  ty  rot  ox  icon  from  milk  which  had  l3een  taken 
by  a  child  a  few  hours  before  the  appcanmce  of  the  first  symptoms  of  what 
proved  to  be  a  severe  form  of  cholera  iufantum.  Baginsky  and  Stadthagen 
have  obtained  from  cultures  of  a  germ  found  in  the  fieoes  of  a  child  suffer- 
ing from  summer  diarrhom  a  i>oisonons  proteid  which  causes  slight  dyspnoea 
when  admiuistei'cd  to  mice.  The  ci^t  bt^xunc^s  rough,  tlie  animal  sits  with 
drooping  head,  and,  when  forced,  moves  sluggishly  but  without  any  evi- 
dence of  paralysis.  This  marked  apathy  increases,  and  death  results- after 
from  two  to  three  days.  Section  shows  an  infiltration  about  the  place  of 
injection,  and  congestion  of  the  spleen,  liver,  and  i>entoneura.  The  intes- 
tine is  hyjieraemic  its  entire  length,  aud  its  upper  poition  contains  a  i^ed- 
dish-brown  fluid.  Fixjui  cultures  of  the  same  hacterium  they  have  also 
obtained  a  poisonous  ptomaine,  which  is  probably  identical  with  one  found 
by  Brieger  in  putrid  horse- tlesh.  and  ^vbich  has  the  formula  C^Hj^NOg. 

I  have  seveml  times  found  in  milk  a  poison  liaviug  a  very  markedly 
muscarin-like  action.     It  aiuscs  diaiTho^a,  with  marked  prostratiou,  and  es- 
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rpectallj  depresses  the  action  of  the  heait.     Both  museario  and  DeiiriD  have 

keen  fouDct  among  the  baeterial  prtwiucts,  but  iieitlier  has  been  obtaiued 

frum  milk.     Notwithstanding  my  fail  lire  to  isolate  either  neiiriu  or  mils- 

CMin  fi-om  poisonous  milk,  I  believe  that  one  or  the  other,  certainly  scmie 

substance  closely  allietl  with  these  bodies  physiologically,  h  ofteu  present  in 

pi)isoDou5  milk.     Theoretically,  it  is  easy  to  see  how  neurin  may  Ijc  formed 

in  milk-     Cholioj  which  rei=iiilts   from   the  disintegration  of  lecithin,  is  a 

coustant  oonstitnent  of  milk,  and  by  the  removal  of  watei'  from  cholin  it  is 

converted  into  neurin.    Whether  this  nnkuuwu  poison  in  milk  Ije  chemically 

idaatical  with   or  closely  allied  to   nenriu,   its  physiological  resemblance 

cannot  be  doubted. 

There  are  other  toxins  which  have  been  found  in  milk  and  milk  prod- 
Mts  that  I  must  pass  over  in  the  present  pa(>er.  SofEcieot  has  )3eeu  given 
ti)  show  that,  under  the  influence  of  toxicogenic  bacteria,  most  deadly  chemi- 
i(il  substaooes  may  \:>e  formal  in  ttiat  fixxl  which  constitutes  |>ractically 
ilie  sole  nourishment  during  the  first  year  of  life. 

The  ToxI^■s  op  Typhoid  Fever. — As  early  as  1885  Brieger  ob- 
Uiucd  fR>m  pure  cidtures  of  the  Eberth  bacillus  a  poisonous  ptomaine. 
Tills  substance  causes  in  guinea-pigs  a  slight  flow  of  saliv^a,  increased  fre- 
(jueocy  of  respiration,  dilatation  of  the  pupils,  profuse  diarrhcea,  iiaralysis, 
ifld  death  within  from  twenty- four  to  forty-eiglit  hon  i-s.  Post-mortem  exam- 
ioitiofi  shows  the  heart  to  be  in  systole,  the  lungs  hypersemic,  and  the  iutes- 
tines  contracted  and  pale.  For  a  while  this  ptomaine  was  regaixled  as  the 
ipediie  poison  uf  typhoid  fever,  and  its  discoverer  named  it  typhotoxin. 
Ht»wever,  there  has  as  yet  been  no  proof  that  this  substance  is  formed  in, 
Alt  hnman  body  in  typhoid  fever,  and  it  certainly  is  not  pi"esent  in  all 
artificial  cultures  of  the  Eberth  bacillus. 

Ait'ording  to  Peifl^er,  the  typhoid  fever  toxin  is  contained  within  the 
bacteria]  cells.  From  three  to  four  milligrammes  of  this  substance  for  each 
one  hundred  grammes  of  body- weight  suffices  to  kill  guinea-pigs.  With 
tliis  poison  animals  can  l>e  rendered  imuiime  to  the  Eljeith  bacillus,  but  not 
to  the  bacillus  coH  communis. 

In  18S9  the  writer  obtained  from  mixed  cultures  of  the  germs  found  in 
typhoid  stools  a  base  forming  crystalline  salt,  and  capable  of  inducing  in 
Cits  and  dogs  a  marked  elevation  of  temperature  acct^m panics!  by  severe 
purging.  The  following  is  a  record  of  one  experiment  with  this  substance  : 
*■  An  aqueous  solution  of  the  crystals  was  given  to  a  dog  by  the  mouth  at 
3  P.M.  The  rectal  temi>eniture  l>efore  the  administration  was  101^  F.  At 
115  retching  and  vomiting  set  in,  and  continued  at  inteiTals  for  more  than 
two  hours-  At  3,30  p.m.  the  temiwratui-e  was  103^  F,  At  3.55  the  aui- 
intl  began  to  purge.  The  fii*st  discharge  contained  much  fiecal  matter,  but 
cubsecjtie&tly  they  were  water)*,  and  contained  mucus  plainly  stained  wth 
Wood,  At  4  the  temi>erature  was  103.6^  F,,  and  remaiii*xl  the  same  until 
130.  The  animal  was  not  seen  again  until  10  a*m.  the  next  day^  when 
ila  tem[ierature  was  100*5^  F.,  and  recovery  seemeil  complete." 


SCIENTIFIC  STUDY  OF  THE  MENTAL  AND 
PHYSICAL  CONDITIONS  OF  CHILDHOOD. 

BASED  UPON  THE  EXAMINATION  OF  ONE  HUNDRED 
THOUSAND  CHILDREN. 

By  FRANCIS  WARNEK,  M.B.  (Lond.),  F.B.C.P.,  F-RCS,  (Eng.)- 


All  who  are  engaged  in  pmetiee  among  childi-en  must  be  well  aware 
that  young  patients  pre^nt  distinctive  points  of  difference  from  adults. 
The  markttl  constitutioual  variations  among  ehildren,  the  heavy  infant 
mortality,  the  differences  in  weight  and  bodily  development,  as  well  as  the 
physical,  neural,  and  mental  difficulties  which  uftca  arise  during  school  life, 
all  call  for  cm'eful  scientific  investigation*  In  looking  over  the  medical 
histories  of  eJiildren  and  noting  the  complaints  made  by  parents,  it  soon 
bei^omes  ap^xirent  tbat  a  large  number  of  children  present  mental  as  well  as 
physical  defects  which  should  be  brought  within  the  domain  of  scientific 
medicine  and  placed  under  the  care  of  the  physician.  For  such  reasons  it 
has  seemed  worth  while  to  note  carefully  the  points  seeii  in  children  which 
indicate  their  Ixulily  development  and  mental  status.  The  former  have 
ofteu  l^een  descriiicd  by  writei^s  on  anthropometry,  physiognomy »  and  imbe- 
ciles. Brain  conditions  claim  further  stndy  and  descri[ition,  a  section  of 
clinical  investigation  which  I  ho|>e  here  to  advanc*e.  I  shall  best  accomplish 
this  purpose  by  giving  an  account  of  the  investigation  upon  which  this 
essay  is  based. 

After  several  yeai's'  work  in  reeortling  and  studying  observations'  upon 
normal  and  abnormal  children,  an  acctjunt  of  which  has  been  published,  I 
was  able  to  present  a  number  of  [ihysitsil  signs  expressing  various  conditions 
of  bfdily  development  and  brain-action,  which  will  be  explained. 

In  1888  a  cHjmmittee  was  appointed  to  conduct  an  investigation  as  to 
the  average  development  and  condition  of  brain-})ower  among  the  children 
in  priniary  schools.  During  the  period  1888-92  I  had  the  opjiortunity  of 
examining,  in  conjunction  with  other  medical  men,  one  hundred  thousaml 

*  Physictti   Expression :    its  ModcB  Mid  Principles.     Inlcmatiorm!  Scientific   Serie?! 
Keguti  Paul  &  Co,     The  Anatoniy  of  ilovement,  Growth,  and  Motion,    The  Macmillua 
Companjt  New  York. 
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A  full  report  has  Ix^ii  publishe<l.^  In  this  inquiry  it  was  tie- 
termiDed  to  look  at  each  child  in  the  scliool  and  tiike  uotes  of  all  in  whom 
lay  one  or  more  abuormal  points  could  be  observed,  as  well  as  any  reported 
by  the  teachers  bs  doll  or  backward  pupils.  A  list  of  points  indicating 
conditions  below  the  normal  wa^  drawn  op,  and  others  %vere  ailded  according 
to  the  ex[>erience  gainetl. 

The  signs  observe<I  are  of  two  kinds  i  A,  developmental  defects ;  B, 
Derve-signs. 

A*  Deveiopmentid  defeds  are  points  in  defect  of  size,  form,  or  propor- 
tioning of  parts  of  the  body.  Thus,  looking  at  the  child,  we  note  the 
cranium  and  the  separate  features, — the  ears,  the  nose,  the  palpebral  fissures, 
md  the  mouth, — also  the  growth  of  the  body. 

B.  Nerve-^i^ns  are  seen  in  the  balance  of  the  head,  the  spine,  the  upper 
extremity,  and  the  digits,  as  well  as  in  the  facial  action  and  eye- movements. 
These  movements  and  balances  of  action  or  postui*es  are  observed  as  signs 
of  the  action  and  condition  of  the  nerve-centres. 

The  physicjil  health  and  nutrition  of  the  child  w^ere  observed.  Those 
who  were  |iale,  thin,  or  delicate  were  recorded  as  cases  of  low  nutrition. 

The  teacher's  report  as  to  mental  ability  was  asked  in  each  case  present- 
ing signs  of  defect  The  teachers  were  also  asked  to  present  any  dull  or 
hgckward  pupils  not  picked  out  previouslyi  All  these  children  were  re- 
conled  as  dull. 

We  thus  have  four  main  classes  into  wliich  the  defective  conditions  of 
L  jU^kood  are  grouped,  each  of  which  is  indicated  hereafter  by  the  symbol 

A*  Defects  in  development  of  the  body. 

B,  Abnormal  ncrve-gigns. 

C,  Low  nutrition  of  the  body. 

D,  Mental  dulncss» 
iThroughout  this    inquiry   I   gave  a  written   desi-ription   on   printed 

lule*5  of  each  of  the  eighteen  thousand  one  hundred  and  twenty-seven 
daildren  noted  as  presenting  one  or  more  points  of  defect,  as  seen  among 
the  one  hundred  thousand  children  in  the  schools.  It  has,  however,  been 
firtind  more  expetlitious  and  convenient  to  recortl  cases  on  the  cai*d  given 
on  the  next  page* 

Such  a  card  is  filled  in  for  every  case  noted ;  the  principal  defects  are 
,  fnute(\ ;  the  numlx^i*^  refer  to  the  pul>lished  report,  in  which  each  defc^'t  is 
^  dncribed.  The  less  fretjuent  defects  are  not  printed,  but  may  Lh?  recorded 
hj  adding  the  numl>er  of  the  particular  sign  to  the  cai-d.  Thus,  if  the 
I  hod  be  hydrocephalic,  the  reference  number  9  h  placed  on  the  au"d  under 
'  ifae  description  of  "  cranio n^"  that  Ix^iug  the  numlx'r  of  the  defect  in  the 
pabliRbed  rejwrt.     If  detWt  of  speech  is  to  be  recorded,  the  reference  nura- 

^  Report  *m  the  Phy<*ieAl  and  Mental  Conditions  of  Cbildhood.  Pu>>li&bed  by  the 
dtttce  on  Childhood,  72  Mflrgaret  Street,  London,  W.,  1895,  The  Mttcmillan  Com- 
lK«w  York. 
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ber  60  is  written  belo\\^  **  other  nerve-sigus."    The  defects  present  are  indi*' 
cated  bj  drawing  the  pen  through  the  uanie  of  the  defect.     A  formulated 
epitome  at  the  right-hand  lower  corner  of  the  card  indicates  the  main  divi- 
sions of  defect  in  the  case ;  those  present  are  marked  by  the  i>eu. 


Sck^oL _.„.»....„.. 

CardN&,  ,._ 

\ 

Infani. , 

Reg, 

No 

„„..^        BOYS, 

Age. 

-• 

™.. SpLRcf  ,  .. 

A 

Developmint  Defbcts 

47 

0.  ociili  Iflx 

a     I 

Cranium 

48 

Eje-niovemonta 

2 

Large 

•49 

Hend-ba  lance 

3 

Small 

60 

Hiind  weak 

4 

Bo&ged 

51 

Hand  nervou.^ 

5 

Forehead 

52 

Finger-twitcfaes 

6 

Frontal  ndge 

63 

h  54 

Lordosis 
Other  Nerve-Sions 

h  11 

External  Ear 

• 

c   12 

EPtCANTHlS 

C 

NXTTRITION 

d  13 

Pa-late 

D 

Dull 

14 

Narrow 

E 

ErE-CA»B8 

15 

Y-Bhap€d 

64 

Squint                                       j 

16 

Arched 

66 

Glasses  plus 

17 

Clefl 

06 

Glasses  minus 

18 

Other  types 

67 

Myopia,  no  glftises 

t  19 

Nasal  Bokes 

68 

Cornea  diseaae 

/  20 

Growth  Small 

69 

Eye,  lost  accident 

9  21 

Otukh  DeT£LMT. 

Bfts. 

70 

Eve,  lust  disease 

D 

Nerve^iqns 

F 

Rickets 

43 

General  balance 

G 

EXCEPTIOKAL  ChILDREX 

44 

Expreision 

i82 

Cripple« 

45 

Fr«jntal$  overact 

46 

Comigfttion 

ABCD      EF     G 

rhdil 


In  Class  Aj  developmejiiaf  defecf^^  forty-two  signs  are  described,  Th 
most  important  are  those  of  the  cranium.  1.  *^  Cmfiium  defectire^^  includes 
any  defect  in  size,  fijrm,  proi>4)rtinns,  or  ossification  of  the  craninni.  A 
case  may  come  under  more  tlian  one  of  the  clas«'es  below.  As  to  a  staudaixi 
of  normal  size,  in  a  well<level<^[>ed  child  of  good  j>otentiality  the  head  eir^H 
cnmference  at  the  ninth  month  is  seveixtwn  and  a  liulf  inches :  at  twelve 
months,  nhieteen  inches ;  at  seven  years,  twenty-one  inches  (this  is  a  rather 
high  standard  of  size)*  Head  over  twenty-two  inches  ciix?umfereuce  iu  aS 
sch*x>I  child  may  1^  considei'ed  large ;  allowance  must  l>e  made  for  age. 
Doubtless  many  such  cases  are  rachitic.  Speaking  of  a  small  head,  the  size 
of  head  is  refeiTed  to  as  apart  from  the  size  of  the  child  for  his  age.     This 
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rnt^  be  decenmned  by  inspection,  by  the  open  hand  placed  on  the  head  ob- 
xrvedy  and  by  the  measiiring-tape.  Usually  the  small  heads  are  from  eighteen 
li>  niDeleea  and  a  half  inches  in  eii^cuniference.  The  cranium  may  be  bossed, 
wsk  pfouiberaiices  ur  outgro\^^ths  at  the  site  of  the  ossific  centres  of  the 
fiuiml  boiie^  or  parietals,  at  the  site  of  the  fontaneile,  and  elsewhere.  The 
fiviiiead  may  be  narrow,  shallow  in  vertical  measure  men  t,  or  small  in  all 
djatensions ;  it  may  bidge  forwaitl  and  overhang.  The  suture  Ijctween  the 
t«D  halves  of  the  frontal  bone  may  pi-esent  a  vertical  ridge,  such  as  is  typi- 
cJ  of  the  acaphocephalic  cmnium  and  common  among  microcephalics. 
The  cranium  may  l>e  asymmetrical  (7),  one  side,  usually  the  left,  being 
saaller  tlian  the  other;  it  mny  be  doiicho<M?phalic  (8),  long  in  the  anteixi- 
posierior  diameter,  or  hydrocephalic  (9).  Other  types  of  cranium  (10)  are 
fii|iiare,  a:inical,  or  with  the  anterior  half  much  larger  than  the  posterior. 

1 1 .  The  denial  ear  may  be  defective  in  its  parts,  size,  or  form .  Ab- 
mrmalitY  in  size,  proportioning,  absence  of  the  helix  or  andhelix,  and  the 
lexttcre  of  the  ekin  are  notewoilhy  ;  this  defect  is  far  more  common  in  boys 
than  in  girls. 

12.  The  tpicaiithis  is  a  fold  of  skin  continuous  with  the  lower  fold  of 
the  upper  eyelid  placed  across  tlie  inner  angle  of  the  opening  of  the  eyelids, 
coreriiig  the  caruncle. 

13.  The  palate  is  second  in  importance  only  to  the  cranium  as  an  indi- 
of  defect.     It  may  be  narrow  without  being  otherwise  altered,  the 

[alveolar  processes  being  too  close  together.  The  V-shaped  palate*  is  jxjinted 
'  or  less  sharply  in  the  horizontal  plane  at  the  front,  the  alveolar  pro- 
being  nearly  straight  lines,  meeting  at  an  acute  angle.  The  vaulted 
pthle  is  arched  in  the  vertical  plane.  Other  tv'pes  are  the  flat  and  the 
hoTieslioe  variety. 

19*  The  naml  bones  may  be  wide,  sunken,  or  indented.  It  is  well  in 
flDch  cases  to  examine  the  oaso-pharyngeal  passages  for  obstruction. 

21.  Twenty-one  other  defects  in  development  are  descnbedj  including 
defeet  of  the  features.  The  face  may  be  asymmetrical,  or  small  in  projxtr- 
tioa  to  the  ealvarium  *  tlie  features  may  be  coarse,  heav>%  flat,  or  the  lips 
thick*  The  separate  features  may  not  be  individually  malformed,  but  may 
he  disproportionate  tu  one  another  or  to  the  size  of  the  lace ;  thus  the  nose 
inar  he  wobII  and  the  face  round  or  flat*  The  pali)el:>ral  fissures  may  be 
fkfeciiire  iu  size  or  form,  too  small,  or  the  transverse  axis  shaping  outvvanl 
tad  downward*  Supernumerary  ears,  remnants  of  branchial  clefts,  and 
lalier  points  of  defect  ai'e  sometimes  seen. 

In  Claas  B,  abnormal  neref-signs^  I  have  descTilietl  ptiuts  for  cUnieal 
vbter^ation,  most  of  which  weix*  intro*luced  during  the  course  of  this  in- 
<)atTy ;  they  mostly  indicate  conditions  of  muscular  balance  aud  movement 
fTprcwtng  mudas  of  action  iu  the  nerve-centres. 

43,  Oenrral  Balance  Drftviur. — Asymmetrical  fxJBitions  of  the  body  in 
tbeifpttieaiid  shoulders,  in  holding  the  arms  aud  planting  the  feet^  slouching^ 
tad  iiitltssocsa* 


' 


1 


126 


THE   MENTAL   AX1>    PHYSICAL   COXBITIONS   OF    CHILDHOOD. 


44,  EjcpressiOii  Defective. — Want  of  chaogefQlnoss,  vacancy,  fixed  ex- 
pression  of  face.  The  visible  muscular  action  and  balance  iu  a  fece  may 
be?  descrilxil,  and  still  there*  may  Ik?  an  expression  that  caimot  l>e  described 
anatomical ly.  There  may  be  frowning  and  corrugation  or  twitches,  and 
yet  the  expression  may  be  good.  On  the  other  hand,  we  may  have  a 
bad  expression,  and  }'et  l>e  onable  to  say  what  muscles  are  in  action  pro- 
ducing it. 

45.  Fi'onlals  Ovtracihig. — The  frontal  muscles  almost  always  act  sym- 
metrically, at  the  same  time  and  in  similar  degree.  Their  action  produces 
horizontal  creases  in  the  forehead,  which  may  be  deep  if  they  act  strongly 
and  fra^oently.  Sometimes  tiiese  muscles  may  lie  seen  working  under  the 
skin  in  vermicular  fashion,  with  an  athetoid  movement ;  in  other  cases  the 
action  is  fine,  protlucing  minute  creases  and  a  dull  appearance  of  the  fore- 
head ;  expression  is  not  Deoessarily  erased.  This  sign  may  be  seen  in 
infants,  but  more  commonly  is  found  in  older  children  j  it  may  be  tempo- 
rary, and  having  lasted  some  yeai-s  may  disapi>ear.  It  is  most  common 
with  uneducated  childi"cn,  and  is  very  frequent  in  imlieciles.  Subsidence 
of  overaction  of  the  frontals  oflen  indicates  attention  on  the  part  of  the 
child.     It  is  most  common  in  boys, 

46,  Comtgaikm. — ^Knitting  the  eyebrows,  drawing  the  eyebrows  to- 
gether J  vertical  creases  are  thus  pi*oduced  iu  the  middle  of  the  forehead. 
This  sign  may  coexist  with  overaction  of  the  froutal  muscles  ;  it  seems  to 
be  more  closely  associated  than  any  other  single  sign  with  some  forms  of 
mental  stress,  Corrugation  may  be  associated  with  trontals  overacting  in  a 
similar  athetoid  movement,  producing  squai-e  creases,  vertical  and  hori- 
zontal ;  when  the  action  is  slight  it  makes  the  forehead  look  dulL 

47.  Orbkulam  Oculi  Rela^vciL — The  orbicularis  muscle  gives  an  apjiear- 
anoe  of  sharp  definition  to  the  form  of  the  lower  lid,  so  that  its  convexity 
is  seen.  When  the  muscle  is  relaxed  there  is  fulness  or  bagginess  under 
the  eyes,  which  disap|>ears  on  laughter.  Tlie  relaxed  condition  is  expi-essive 
of  fatigue  and  exhaustion  ;  it  is  seen  in  the  nerve-depression  accompanying 
constant  headaclies,  and  is  symmetrical.  It  may  result  from  close  rooms  or 
from  want  of  sleep. 

48 »  Ei/e-Moi^etnenta  Dffeetim, — When  an  object  is  moved  at  a  distance 
of  two  feet  in  fi-ont  of  the  face,  the  child's  eyes  normally  move  in  following 
it;  in  mvQe  cases  the  head  always  turns  t*)waixls  the  obj<x?t,  while  the  eyes 
are  kept  still  iu  their  orbita.  •  Iu  other  case*  there  ai'e  restless,  uncontrolled 
movements  of  the  eyes.  Want  of  cx)dixiinated  movements  of  the  eyes  by 
their  small  muscles  leads  to  inexactness  and  slowness  iu  seizing  and  ob- 
serving, and  may  lead  to  inaccurate  I'cading,  while  incoordinated  move- 
ments may  lead  to  mental  confusion. 

When  children  are  told  to  hold  out  their  hands  in  front  of  them,  and 
the  action  is  shown  them  momentarily,  in  the  nurmal  the  arms  are  held  out 
horizi>n tally,  each  on  a  level  with  the  shoulder,  the  ellxiw  extended  and  the 
forearm  prouated,  while  the  hand  is  extended  straight  with  the  arm,  the 
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boneSy  the  digits^  and  the  thumb  beiug  all  in  the  same  plane: 
ch  is  the  uoriuaL     Two  abnormal  modes  of  hand-balanee  may  be  given, 
kui  intermediate  types  are  common  also. 

50.  Ha/ui-Balane^  Weak. — In  this  type  of  balance  the  hand  when 
beld  out  13  slightly  drooped  or  flexed  at  the  wrist,  the  palm  or  metaearims 
slightly  cx>ntraeted  kterally,  as  in  a  cone,  while  the  digits  are  moderately 
Jeied.  The  same  weak  attitude  may  be  seen  in  a  liemiplegic  hand  or  in  a 
child  in  deep  sleep,  w  hen  the  musclea  are  not  inner vatetl  (paretie),  if  the  limb 
ii  held  free  by  raising  it  by  the  shirt  wristband.  The  type  may  be  varied  : 
with  less  degree  of  weakness  the  hand  ia  as  in  the  normal^  but  with  the 
oetacarpal  bone  of  the  thumb  drooped  j  in  exhaustiiai  and  great  feeble- 
ness the  metacarpus  is  more  contracted  or  adducted,  and  the  degree  of  finger- 
fcxioD  h  greater. 

6L  JIdiid'Balance  Nervous. — When  the  arms  are  held  oot  at  command, 

the  wrist  droops,  the  jjalm  is  slightly  contracted  laterally,  the  tliurab  and 

fiogere  are  extended  backward  l>eyond  the  st might  line  at  their  junction 

with  the  metacarpus.     The  elements  in  this  posture  may  vary  in  degree ;  the 

BWit  csaential  element  is  extension  baekwaitl  at  the  knuckle-joints,  and  this 

miy  be  different  with  the  various  tingei's  or  l>e  seen  with  some  only.     The 

j      ptftare  is  common  in  children  with  slight  chorea  and  those  suljjeet  to  head* 

L     aches,  night-terrors,  and  tooth-grinding, — *>.,  nervous  children. 

H       52.  Finffer^TwUches. — ^In  the  hand  hehl  free  for  in8i)ection  there  may 

^U|lwitehing  movements  of  the  digits  in  flexion,  extension,  i>r  lateral ;  the 

^nherare  the  more  indicative  of  the  finer  grades  of  cerebral  disturlmnce 

and  are  produced  by  the  smaller  muscles.     It  is  notewoilhy  that  while 

fioger-t witching   is  more  common   in  boys,  chorea  is  more  frequent   in 

girls, 

63.  Lordosis, — When  the  hands  are  held  forwai'd,  an  alteration  in  the 

btlanoe  of  the  spine  may  appear,  with  an  arching  forward  in  the  lo>ver  part 

of  the  back,  while  the  upper  part  of  the  spine  Ijetween  tlie  shoulders  is 

thrown  back.     This  arching  for\rard  of  the  luniliar  spine  is  due  to  weakness 

H  uf  action  in  the  spinal  muscles.     It  is  often  seen  in  chorea,  accompanied  by 

Bpniie  degi^ee  of  ten]])orary  lateral  curvature. 

^P"^  54.  Oilier  nerve-signs  less  fretpiently  ol>served,  but  not  less  important, 
ire  as  follows.  Grinning,  or  over-smiling,  either  spontaneous  or  on  any 
itimulation  to  effort.  The  naso-labial  lines  thu?«  formed  may  l^e  fine  or 
ccAn&e,  and  they  may  be  duplicate,  Resj>unse  in  action  following  a  com- 
auxid  or  in  imitation  may  be  inexact  or  unc^rtxiin  or  slow ;  some  children 
in  icliod]  stop  to  look  at  the  others  Ijciore  res[)ouding  in  their  movements ; 
Wpoiiee  seems  more  easily  controlkil  through  the  eye  than  through  the  ear* 
There  may  be  a  numlier  of  extra  movements  prec*eding  the  response,  such 
» indimog  tlie  head,  protruding  the  tongue,  shrngging  the  shouldei*s,  or 
iwpdition  of  the  command, 

Sptmii  De/edive. — ^Thick  utterance  and  indistinct  speech  may  dejiend 
oonditionfi  of  naso- pharyngeal  obstruction.     I  believe,  however,  that 
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al]  forms  of  jmlate,  except  the  cleft,  are  consistent  with  fair  sjieech  if  there 

be  no  such  obstruction.  Stammering  is  a  condition  of  musc^ular  spasm 
much  more  common  in  boys  than  in  girls.  It  is  important  to  note  carefully 
the  area  aifeeted  by  spasm,  which  may  commence  by  corrngation  in  the  fore- 
head or  at  one  of  the  angles  of  the  mouth  or  in  an  altered  facial  expression 
before  any  si.innd  is  protluced.  This  is  important  in  training,  as  when  the 
spasm  is  ei:>mraenchig  sj>ee<'h  should  l>e  stopped.  Speec*h  may  be  ahiiost 
absent,  in  which  case  the  auditory  appamtus  should  Ikj  fully  examined. 
There  may  be  mental  defects  of  speech  :  rei>eating  the  question  asked 
(auditory  imitation)  without  reply  is  common  with  iml>eeiles ;  the  vocabulary 
may  l>e  extremely  liunt<xl  tJks  the  result  of  neglected  training. 

The  main  classes  of  defect  seen  in  childhood  having  been  deserilied,  we 
may  pass  on  to  the  examination  of  an  indivfdual  child.*  Let  the  cliild 
stand  up,  and  observe  him.  It  is  convenient  to  prevent  the  child  from 
looking  straight  at  your  eyes  by  telling  him  to  look  at  a  small  object  held 
in  your  hand.  The  size,  form,  and  proportioning  of  the  head  and  the 
separate  features  may  thus  be  seen ;  the  facial  expression  imd  muscular 
action  in  the  forehead,  about  the  eyes,  and  in  the  hiwer  section  of  the  face 
should  be  separately  noted,  as  well  as  movement  of  the  eyes  in  following 
the  object  moveth  The  symmetry  of  balance  in  Icet,  shoulders,  and  spine 
should  be  reconled.  Tell  the  child  to  hold  out  his  hands  in  front,  with  the 
palms  downward,  and  momentarily  show  him  what  you  mean  ;  any  devia* 
tions  from  the  normal  balaiit^  as  described  can  now  be  seen ;  the  move- 
ment may  be  repeated  to  see  the  average  of  his  action. 

When  any  neural  or  mental  defect  is  found,  fiirther  clinical  examination 
is  called  for;  in  particular,  as  to  exact  res|K>nse  in  artion  equal  on  either 
side.  Let  the  child  stand  up,  and  look  at  him  ;  tell  him  to  look  at  your 
hands  and  do  as  you  do  while  you  make  exact  movements  with  your  fingt^rs 
for  him  to  imitate.  Note  whether  each  hand  imitates  equally  well  in  the 
time  and  quantity  of  movement  of  the  fingers ;  the  same  fingers  may  move 
as  in  your  hand»  but  more  slo\vly  or  less  in  degree.  Imitation  may  thus 
be  better  witli  his  right  or  his  left  hand  when  exercised  separately,  and  slight 
degrees  of  delect  (hemiplegia)  on  one  side  of  the  brain  may  thus  be  detected. 
A  boy  eight  years  of  age,  without  uther  bad  words,  constantly  and  without 
apparent  meaning  often  used  the  words  ** beast,"  " beastly/'  " dirtj'  ape" 
He  was  a  very  backwanl  lK>y,  but  could  write  with  his  right  hand  ;  when 
made  to  imitate  movements,  these  were  founil  to  be  markedly  less  exact  and 
slower  with  the  right  tiand  than  with  the  left.  It  seemed  probable  that  he 
had  some  defect  of  the  left  hemisphere,  with  slight  apha,«5ia.  He  was 
educable  and  Ijenefited  by  training.  In  making  the  clinical  examination 
some  degree  of  athetosis  may  be  found.  The  movements  of  athetosis  are 
characterized  by  a  slow  repetitive  action,  the  same  parts  moving  in  the 


*  See  author's  '*  The  Children  ;  how  to  aludy  them, ' 
don  street ,  London,  E<C> 
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order  of  succession  on  all  CK'<msioiia,      Oft^u  they  am  combinations 

af  movement  such  as  are  not  seen  in  the  normal,  oot-^irring  either  ou  anv 

stimiilation  or  withont  apfmrent  cause,  and  ejecting  no  useful  result;  they 

are  most  often  seen  in  hand,  fingei^,  and  toes  on  the  same  side ;  occasionally 

ailiet^^nsisi  (like  hemiplegia)  may  l)c  double,  affecting  both  side^  of  the  body. 

Aouompanying   athetosis  or    independent   of  it    there   may   be   muscular 

rigidity  detecte<l  in  making  passive  movement's  of  the  limbs  ;  this  may  aJso 

be  r>ne-sided  or  may  aiiect  both  arms  atid  l^s.     Tremor,  chronic  chorea, 

lod  other  defects  may  be  met  with  in  this  class  of  cases. 

The  value  of  the  physical  signs  descrilxKl  lies  in  their  significance  of 
pb]r&ical  and  neui^I  stiites  corresponding,  whos**  interac-tions  we  desire  to 
Study.  It  is  iu  the  corelatiun  of  the  main  classes  of  defect  that  new  infor- 
mation is  mostly  to  be  looked  for,  supplying  also  evidence  as  to  the  real 
bearing  of  the  individual  defect?  and  as  to  their  causation. 

Table  I.  shows  that  of  Class  A — (.e.^  e^ses  with  developmental  defect, 
taken  as  a  group — a  large  proportion  present  abnormal  nerv^e-signs,  indi- 
CAtitig  weak  or  disordercil  brtiins  ;  while  many  are  delicate,  especially  among 
tb girls,  and  more  are  dull  or  baekwaiJ.  Again,  of  Claims  B — i.e.,  cases 
«ith  Derve*sigDS — a  smaller  proportion  than  above  are  delicate,  but  a 
larger  proportion  are  dull  pnpils. 


r~ 

I  CI 


TABLE   I. 

iY^  Thousand  School  Chitdreti  seen  189f-B4i  showing  the  Number ^  wiih  each  Main 
doMn  of  Defect y  and  the  Percentage  of  each  Clnss  respectively  that  presented  Conditions 
(>/  Defect  coreleited  thereto,     Percentttpes  are  taken  upon  the  Numbers  given. 


CUM  OP  X>KF£Cr. 

With  DBFirr  nt 
Dkvelopiieikt. 

With  NtEvi- 

WriH  Low 

With  Mental 

BoTi.              Glrtt. 

Boys. 

Glrlj. 

Boy*. 

Qlrli, 

Boji. 

Olrit. 

Boya.     Girl*. 

I>ieM  in  develapmcnt,  A. 
36M            2235 

54.6 

49.0 

20.2 
18.6 

32.0 
28.8 

38  3      41.5 

3413            2074 

67J 
TM 
68.0 

52.8 
74.6 
68,4 

40.1      42.4 

L'w  ntitrition,  C, 

6L0 
61.8 

61.4 
60J 

31>.0      40.6 

)itn%sl  dulnefifl,  D. 
2216            1468 

IRl 

27.0 

These  eorelation  values,  or  the  frefiuency  of  association  of  the  classes 
of  defect,  vary  nmeh  among  the  individual  developmental  and  nerve-signs, 
II  showo  iD  Tables  II.,  IIL  I  have  shown  elsewhere  ^  that  they  vary  con- 
flUtfttbly  according  to  the  environment  and  the  ages  of  the  children,  and  it 
ii  tewi  that  they  have  a  different  value  for  boys  and  girls  respectively. 


^8t4ttitical  Society's  Journal,  London,  March,  1896.     Hethods  of  Recording  Ob- 
MDong  Children,  witli  Special  Reference  to  the  Determination  of  the  Causes 
if  Mtnlal  DulneM  and  other  Defects. 
Vol.  V  — 9 
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TABLE    ILi 

Oorelationqf  Defect$  in  Denelopfnent,  with  Ntn>e'Siffns,  Low  Nutrition ^  and  Mental 

Duluesg^  among  Fifty  Thousand  Children. 


Kdhbek  or  Cases  with  Dkfkctb 

With  Nkrvs-Sioks. 

WiTE  Low  NtrrmiTiOK. 

With  Mental 

DULNKSS- 

Bo;^.                 Girls. 

Boys. 

Glrli. 

Boy*. 

Girlfi. 

Boyi. 

GU-lf 

All  cmtiliil  defects. 

1528                1048 

56,6 

50.e 

25.7 

46,8 

41.4 

45.5 

Graniuin  small 

327                  738 

54.1 

60.4 

46.1 

54.1 

50.4 

47.8 

Ears  defective. 

1047                  268 

54.0 

47.7 

18.7 

26.8 

32.4 

38.4 

Epicuiiihis. 

614                  a84 

44  J 

41.6 

12,6 

19.0 

37.3 

35,4 

Palate  defective. 

796                  626 

65,4 

49.9      , 

2L7 

29.6 

40.7 

44.2 

NttSftl  bones  ill  slmpen. 

241                 214 

64.8 

44.8 

6,6 

8.8 

30.1 

86.0 

i 


TABLE    111,1 
Cbrelatiotis  of  Ahionnal  Nert^'Signs^  with  Defect  in  Development,  Low  Nutrition.,  and 

Mental  Didness, 


NlSVI-aiONS. 

Wits  DKVSLOPittirtAL 

DCPECT. 

WrrE  Low  NcTRmoN, 

With  Miktal 

DULKESE, 

Boy«, 

Glrli, 

Boys. 

GlrU, 

Boyi. 

Girls 

General  balance  defective. 

68.6 

49,7 

28.8 

32.8 

49.2 

41,5 

Eipressitin  defective. 

71.0 

69.4 

27,6 

30.8 

68,1 

63.3 

Frtintala  «j\eracting. 

44.1 

49.6      , 

16,7 

21.7 

4L4 

46.2 

Corrugation. 

62.7 

65.0 

22.6 

16.0 

45  7 

62.5 

Orbieiilam  ocuU  l»ac. 

69.1 

65.3 

21,4 

32,6 

39,8 

46.0 

Eve-moTcmuiits  defective. 

62.6 

6L4 

1G.2 

80.9 

41,1 

45.7 

Haiid*ba lance  weak. 

52.4 

88.8 

16.0 

21.2 

40.0 

35.3 

Hand-balttiice  norvoas. 

46.0 

89.7 

20.1 

30.6 

34.3 

32,9 

Responeie  in  action  defective. 

G1.6 

67.8 

26,8 

80,3 

66.9 

69.6 

SpeeclL-defect 

25.9 

62.8 

8.6 

18,6 

28.2 

6L4 

As  I  am  here  dealing  with  general  conditions  of  cliildhood  and  not  with 
conditions  of  disease  defined  by  a  known  pathology,  we  shall  best  proceed 
in  the  study  of  the  mental  and  physical  conditions  of  children  by  con- 
sidering them  in  groups  arranged  according  to  the  main  classes  of  defect 
they  present.  Of  the  child i-eu  seen  in  the  schools,  twent>^  jier  cent,  of  the 
boys  and  sixteen  per  cent,  of  the  girls  presented  one  or  more  classes  of  the 
defects  describ4?d  ;  the  larger  propurtitm  of  the  hoys  that  had  to  lie  noted 
is  w'orthy  of  remark.  The  children  were  not  tested  as  to  sight,  and  cases 
of  ophthalmia  were  pur|>o&ely  passed  over;  still,  two  and  nine-tenths  jier 
cent,  of  the  children  seen  presentcil  eye-clefects  as  indicated  on  the  cai'd. 
For  a  further  account  the  reader  is  referrtnl  to  the  rcpoit. 

A  child  may  present  a  slight  developmental  defect  or  a  nerve-sign  or 
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two  without  l>eing  ii]  any  way  a  defective  child  or  exceptional  in  mental  or 
(ducational  position.  When,  however,  a  child  is  said  to  Ije  dull  and  is 
ipi  to  be  delicate,  with  defect  in  development  and  nerve-sig^ns,  he  deserves 
special  attention  and  consideration  in  detaiL  **  Group  27,  A,  B,  C,  D,  con- 
tains easeB  with  all  the  four  main  classes  of  defect  f  the  group  is  included 
anioDg  **  children  recpiiring  special  care,  Group  12,"^  ^'G,  exceptional 
Aildren/*  includes  all  whose  physiciil  or  mental  conditions  show  them  to  be 
obviously  at  a  permanent  disativantage  therefrom  in  school  and  in  social 
life.  This  group  includes  idiots  and  imbeciles,  children  feebly  gifted  men- 
tally, children  mentally  excepdnnal,  epileptics,  dumb,  all  children  crippled, 
deformed,  maimed,  or  pardlyzetL  All  these  exceptional  children  need  to 
be  considered  individually  as  to  their  special  requirements.  Tu^o  classes 
of  children  included  above  need  to  be  specially  dwelt  upon.  **G(78), 
diildrea  feebly  gifted  mentally/'  The  cla^s  includes  children  distinctly 
deficient  in  mental  power  who  cannot  be  certified  as  imbecile*  No  child  is 
iodaded  in  the  group  unless  it  is  believed,  upon  facta  observed  and  the 
teicber's  report  combined,  to  be  inc*apable  of  school  work  in  the  ordinary 

^€k9K&  It  is  difficult  to  define  what  physical  couditioos  seen,  as  apart  from 
meotal  tests,  indicate  the  child  as  unfitted  in  mental  capacity  for  the  usual 
methods  of  education,  and  an  arbitrary  attempt  to  do  so  has  not  been  made. 
Tbef^  appears,  however,  to  lie  a  large  class  of  **  children  feebly  gifted  men- 
tally,^* with  defect  of  mental  power  short  of  imbecility,  but  still  with  some 
MsJencjr. 
This  class  of  children  is  now  fully  recognized.  It  was  in  1889  that  the 
RojTil  Commission  on  the  Blind  and  Dumb,  etc.,  after  receiving  evidence 
from  the  early  portion  of  this  inquiry,  reported  *'that,  with  regard  to 
*  feeble-minded'  children,  they  should  \ye  separated  from  oRliuary  scholars 
b  public  elementary  schools^  in  order  that  they  may  receive  sj>ecial  instrnc- 
tioB,  and  that  the  attention  of  school  authorities  be  paitieularly  directed 
s  this  object/'  The  Londun  School  Board  has  now  over  one 
isand  of  these  children  in  thirty-tlay  classes  of  spec^ial  instruction.  The 
reoeat  Committee  on  Poor  Law  Schools  also  fully  recognized  tliat  j^pecial 
pfomioD  is  necessary  for  the  childi>?n  feeble-minded  but  not  imbecile. 
Several  school  boards  have  made  prmnsion  similar  to  that  provided  for  Lon- 
don and  appointed  medical  officers.  These  children  are  feeble  in  body  and 
in  mental  power  and  need  much  care  as  well  as  training,  **  9,  G,  children 
mmtally  exceptional/*'  form  a  small  but  SiX!ially  a  very  im(>ortaut  grouji. 
These  children^  while  not  necessarily  mentally  dull  and  without  brain-power, 
ippear  deficient  in  certain  mental  ciuiracteristics  and  in  moral  sense, — €.g.^ 
^  habitual  liars,  thieves,  and  iucH^odiaries,  Others  are  liable  to  attacks 
rf  total  mental  confusion,  or  periocb  of  mental  iuai>titude  or  violent  i>as- 
iioo,  or  are  moral  imbeciles.     Some  are  the  offspring  of  insane  parents  or 


'  Pof  c««cf^  see  nuilior'fc  *' Study  af  Children  atid  tlieir  School  Traimrig/' 
ftiliiB  CocQptttiy,  New  Yurk. 


The  Mac- 
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criminals,  and  it  is  possible  that  stjrae  suffer  from  petit  mal ;  this  class  Is 
most  difficalt  to  deal  with.  lo  traioiBg  any  of  these  groups  of  children 
a  description  of  the  nerve-signs  in  each  ciise  is  of  use  to  the  teacher,  who 
in  daily  training  may  then  endeuvor  to  remove  each  sign  in  detail,  whether 
it  be  facial  action  and  expression,  ill  balance  of  body  and  hands,  or  defec- 
tive eye-movements  and  response  in  action. 

In  studying  the  groups  of  children  and  comparing  their  corelations^  we 
may  learn  something  of  the  patht>logj^  and  prognosis  of  mental  and  physical 
defects.     Space  will  not  allow  me  to  give  hei'e  all  the  evidence  available, 
which  has  been  published  in  references  given,  but  the  general  results  of  ■ 
research  may  he  explained*  V 

The  maiii  classes  of  defect  among  children  include  a  lai^r  proportloii 
of  boys  t!ian  of  girls.  This  nile  seems  to  be  almost  universally  true  and  to 
be  wide-spread  in  its  application.  There  are  more  males  than  females  in 
returns  of  infant  mortality  from  developmental  defects,  more  idiots,  more 
among  most  groups  of  the  intirm  classes  in  the  cenMis,  and  more  criminals,  M 
paupers^  and  vagrants.  ™ 

The  main  classes  of  defect  are  frequently  associated  or  corelated,  as  is 
shown  in  Table  I.  Of  Group  A,  defect  in  development^  twenty  per  cent,  of 
the  boys  and  thirty-two  per  cent,  of  the  girls  were  found  to  be  delicate 
children ;  or,  looking  at  the  delicate  children,  seventy-one  and  one-tentli 
per  cent,  of  the  boys  and  seventy-four  and  six-tenths  per  cent,  of  the  girls 
presented  developmental  defects.  Further,  when  the  schools  visited  wei-e 
arranged  under  social  class,  the  ill-developed  children  were  still  found  to  he 
thin  and  pale,  though  probably  well  fed  ;  so  also  in  institutions  where  the 
pupils  were  well  boanled. 

It  is  unnecessary  to  point  out  these  associations  or  corelatitms  in  detail, 
as  they  are  indicated  in  the  tables ;  they  will  be  referred  to  again,  as  to  a 
great  extent  they  form  a  foundation  for  studying  conditions  of  childhood. 

The  degree  of  corelation  varies  in  the  age-groups  and  with  sex  ;  this  is 
shown  in  Table  IV. 

TABLE  IV. 
M/ty  Thmaand  Children  showing  Corelations  of  ifte  Ctassea  of  Defect  in  the  Age-Grtn^^ 

arran^fAi  acrording  to  Se:c. 


' 

BmruDATv 

With  Biepkct  ik 

With  Nx&vb^ 
8I0ZVI. 

With  Low 
Ndtmtion. 

With  Mi^ktal 

Boyi. 

OlrlJ. 

BofB. 

Glrlf. 

B078. 

GtrtH. 

Boj9. 

Qlt]B. 

DtHecta  In  development.  A, 

7 

Uindorer 
7 

11  uid  Dven 

7 

ft-10 

11  and  over. 

llttudover* 

31.7 
19.7 
21.6 

28  5 
160 
15,3 

22.7 
5.3 

i9.e 

3.6 

8.5 

86,0 
a4 
4.1 

27.4 
4.9 
4.9 

36.6 
16.6 
1&3 
48vS 
25.0 
25J 
48.6 
6.9 
8.S 

40,8 
2L2 
226 

Nerve-iigQft,  fi. 

35a 

1&.1 

52.5 
16.9 

17.4 

lai 

lO.g 
7.4 

10.2 

56,1 

15w6 

47  0 

23.7 

♦* 

265 

Low  DUtridoiit  C. 

4LI 

161 
26.& 
490 
378 

860 
16.5 
24.2 
44.1 
82  J 
87.3 

42.0 

61 

41                        *t 

106 

Uenud  dulnes*.  B. 

28J 
2.8 
L7 

901 

14 
8,0 

fi           u 

U                    tt                                           1 
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iFrora  this  table  it  appears  thai  in  children  of  iseveu  years  and  under, 

Qg  Qoseh  with  defective  development,  the  a^ssociatiun  with  all  other  classes 
of  defect  is  at  the  highest. 

Among  cases  of  low  nutrition  the  eoiueidenL*e  with  (caused  by)  defective 
♦kvelupment  is  very  high  ;  su  iilao  with  (cousequenee)  uerve*sigU8  and 
ruental  diiloess. 

Sjjeaking  generally,  the  acquired  elasse;*  of  defect  appear  to  be  le^^s 
frequent  as  school  age  advances. 

It  has  been  ghown  that  more  boys  than  girls  present  points  of  defect  in 
development  of  Ix^dy,  in  ner\'e-signs,  and  in  mental  dulness.  As  to  general 
delicacy  and  low  nutrition,  there  is  a  larger  propoitiou  of  girk  ;  this  fact  is 
ID  aeeordance  with  the  experience  of  medical  pracH^'e*  The  methods  of 
aulysis  rendered  possible  by  this  extended  researc^h  make  it  possible  to 
deiuoustrate  some  important  and  new  asj^ects  of  that  lliet,  and  show  sorae- 
tliiug  of  the  causes  of  delicacy  anjong  girls.  Table  IV.  shows  that  when 
girk  hiive  a  defect  in  development  they  are  far  more  liable  than  the  boys 
r^i^icqaire  low  nutrition  and  to  become  dull  mentally;  this  is  true  of  all  the 
%^g^mps.  If,  however,  we  consider  only  the  children  without  any  defect 
of  development,  the  proportion  of  boys  and  girls  who  are  pale,  thin,  and 
ddicAte  is  equal.  The  normally  made  girl  does  not  appear  more  delicate 
ibifl  the  boy.  It  is  the  cases  of  developmental  defect  that  present  the 
lai^t  proportion  of  pale,  thin  children  ;  this  is  specially  the  ease  witli  girls, 
in  H horn,  therefore,  the  manifestations  of  headache,  insomnia,  hysteria,  and 
cifaaiietion  should  receive  the  greatest  attention,  while  normal  girls  may 
kid  a  fully  occupied  and  active  life* 

Having  explained  the  principles  of  observation,  description,  and  classi- 
fication of  children  in  groups,  it  l>ecomes  jx>ssjble  to  deal  with  some  larger 
qutstions  of  social  and  educational  importance  as  to  the  care  and  training 
of  children,  and  die  duties  of  the  medical  attendant  or  medim!  officer  in 
chailgeof  a  school  or  resident  institution,  as  well  as  to  ci3nsider  what  may 
be  expected  from  the  work  of  teachers  in  the  care  of  the  children.  To  effect 
tltt  best  results  in  the  pupils  as  to  mental  status,  our  profession  and  the 
todierft  should  %vork  hand  in  hand ;  for  this  purjKJse  a  mutual  understand- 
iHp  may  be  found  in  observation  and  description  of  the  child  as  we  see 
him. 

The  inquiry  made  shows  that  the  conditions  of  children  vary  iu  different 
Ifjcmlitie^  among  different  nationalities,  and  under  diffei-ent  circumstances. 
Tl»e  corelations  of  tlie  classes  of  defect  (their  iutemetioni?)  also  vary  in 
dfgree  according  to  the  environments  of  the  children.^ 

[t  is,  then,  dct^irable  that  a  small  scientific  commission  of  inquiry  should 

ppointod  in  each  county  or  state  fiir  the  purposi^  of  determining  the 
us  of  [jortions  of  the  school  population  as  to  their  mentiil  and  physi- 
cal power,  aficertaining  the  number  of  such  as  are  of  imperfect  development, 
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their  distriljutiou,aud  the  [wssible  causes  of  such  defect^!,  as  well  as  the  best 
meaas  of  dealing  with  childreu  who  are  dull  or  deficient  in  mental  power. 

The  educational  care  of  the  "dull  and  backward  children"  and  those 
"mentally  feeble,  but  not  imbecile/*  is  as  much  a  duty  devolving  on  the 
state  as  is  secondary  education  for  the  benefit  of  bright  and  healtliy  chil* 
dren. 

In  view  of  the  harm  resulting,  not  only  to  tlie  individual,  but  also  to 
the  stite,  from  educational  neglect  of  the  child  mentally  weak  (the  deficient 
child  growing  up  dependent  and  possibly  deHnquent),  it  is  desirable  that 
provision  be  made  for  all  such  cases,  either  in  day-school  classes  of  special 
instruction  or  otherwise.  The  selection  of  children  squiring  such  sjjecial 
care  should  lie  made  upon  the  report  of  a  medical  officer  upon  a  methodical 
plan,  pointing  out  facts  observed  by  him  in  the  child  as  to  (1)  physical 
health  and  development,  (2)  nervous  defects  observed^  (3)  mental  defects,  as 
well  as  on  the  se}:mrate  report  of  the  teacher.  Snch  children  should  be 
individually  reported  on  each  year. 

A  trained  t^^aching  staff  is  needeil  for  the  cai"e  of  children  of  low  mental 
power,  and  some  knowleilgc  of  the  scientific  observation  and  description  of 
children  should  be  considered  an  essential  qualification.  Special  practical 
and  theoretical  instruction  should  Ije  given  to  teachers  in  training  colleges 
and  elsewhere  as  to  the  observation  of  the  physical  indication  of  weakness 
and  mental  feebleness  lu  cliildren,  and  as  to  the  [mints  to  which  they  should 
direct  attention  in  school  classification  and  teaching,  thus  enabling  them  to 
describe  aud,  if  necessary,  to  report  to  the  school  authority  on  individual 
children. 

Such  knowledge  in  common  between  our  profession  and  the  teaching 
profession — and  the  two  professions  must  remain  distinct  in  their  functions, 
as  much  as  the  medical  staff  and  the  nursing  staff  in  the  hospital — will  en* 
able  mutual  help  to  be  given  to  the  case  of  the  dull  or  waik  child.  Besides 
advising  that  the  pupil  should  not  l>e  kept  at  school  work  till  he  is  tired, 
let  us  point  out — ^giving  a  card  describing  the  case^ — the  child  with  defective 
development  and  nerve-signs  as  liable  to  nerve-disorderliness,  and  explain 
what  points  may  l»e  seen  as  early  indications  of  fatigue, — ^e.y.,  lessened  ex- 
pression, fulness  under  the  eyes,  ill  balance,  or  less  prompt  response,  with 
some  extra  movement  (fidgetiness),  often  accompanied  by  mental  confusion. 


SWIMMING,  DANCING,  BICYCLING. 

Bt  JAMES  K.  YOUNG,  M.D.,  and  JOSEPH  M    SPELLISSY,  M,I), 


Since  writing  the  article  on  "  Physical  Development"  no  changes  in  its 
domain,  of  sufficient  iiinioriauce  to  uecc8f?itate  revision^  have  occ^urred,  but 
it  has  been  recognized  that  swimming  and  dancing  are  worthy  of  further 
comment,  and  that  bicycling  demands  and  deserves  a  special  article. 

Tlie  instructive  photographic  analyses  of  animal  Im^omotion  by  Mr. 
Eadweard  Muy bridge,  referred  to  in  the  original  article,  have  since  been 
milized  by  Mr*  Thomas  A.  Edison,  his  kinetoscoiie  and  vitascope  being 
the  lijutheses  of  Mr.  Muybridge's  studies. 

The  Swedish  system  referred  to  in  the  original  article  has  steadily 
gained  in  favor,  and  is  now  in  many  i>arls  of  this  country  the  recognized 
system. 

GENEKAL   CONBIDEHATIONS. 

Swimming,  dancing,  and  bicycling  have  9pe<^ial  virtue  in  promoting 
physical  culture.  They  not  only  encourage  general  and  symmetrical  devel- 
ofiflieot,  but  are  also  fiiscinating  ainiu^^ments,  sure  of  performance*  For 
thp  aake  of  condensati<in,  that  which  can  l)e  said  in  common  of  all  thi*ee 
will  be  tsaid  now. 

The  best  place  for  the  enjoyment  of  these  exercises  is  in  the  ui>en  air, 
and  the  most  suitable  time  is  during  sunlight.  They  should  not  he  in- 
diilg^  in  by  tlie  fatigued,  the  very  hungry,  or  the  recently  fal,  say  within 
in  hmir  and  a  half  after  a  full  raeaL  The  clothing  is  best  of  wool,  espe- 
ritlly  the  underclothing.  Girls  sliould  lie  uncoi-si^ted,  or,  if  corseted,  there 
ihould  be  no  constriction,  the  stoys  being  worn  so  loosely  as  to  be  easily 
moved  up  and  down.  An  admirable  subetitnte  for  the  corset  that  supports 
and  leaves  the  muscles  of  tlie  back  and  aMomen  unconfiiied  is 
in  the  '*  hust-ginlles''  ofleRxl  by  si^veral  of  the  hygienic  undcr- 
I'-hitbing  establishments.  Thest*  ixuitrivanc^^s  liave  shoulder-straps,  and 
npon  them,  and  not  up>n  the  Iiips  and  alxiomeii,  should  come  the  weight  of 

Idle  lower  garments.  The  limitation  in  breathing  which  corsett^  women 
wffer,  and  the  respiratory  fn*e<loni  they  may  all  enjoy,  and  yvt  have  bust 
sopport,  are  graphically  show^n  by  the  diagrams,  photographs,  and  tables  on 
l|p  accompanying  plates.  If  a  skirt  is  worn,  it  should  be  single  and  not 
Ml  long.    Tiiuse  not  accustometl  to  exercise  must  graduate  the  vigor  and  the 
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dumtioii  of  their  efforts.     Attempts  of  the  uninitiated  or  ill-conditioned  U>{ 
o.|iial  the  performance  of  those  in  training  are  frc^qnently  punished  by 
suiting  pliysieixl  injury.     Girls,  as  a  rule,  should  intermit  these  exercis 
d  u  r  i  ng  me  o  str  u  at  ion . 

Many  points  regarding  tlie  developmental  character  and  physiological 
effects  of  these  recreations  in  the  sound,  and  also  res]K<*ting  their  therapeutic 
indications  and  eontra-indieations  in  the  unsound,  tliough  equally  ajiplieable 
to  swimming  and  dancing,  will  be  found  only  in  the  chapter  on  Cycling. 
Limitation  of  space  and  demand  for  explicit  information  concerning  a 
comparatively  new  sport  have  necessitated  this  arrangement. 


SWIMMING. 


Since  the  original  article  this  art  htm  been  commendably  fostered  by 
municipalities  establishing  public  swimmiug-baths  for  both  sexes.  Pub- 
lished statistics*  show  that  during  the  civil  war  there  were  drowned  one 
hundred  and  six  officer's  and  four  thousand  eight  hundred  and  thirty-eight 
men.  Great  loss  of  life  could  be  prevented  in  civil  as  well  as  in  militarj' 
life  if  swimming  were  a  part  of  the  national  education. 

It  has  l>cen  urged  that  the  inUkil^  efforts  of  the  beginner  should  arm  at 
balance  in  the  water  (i,€,|  the  ability  to  support  one's  self  with  confidence) 
rather  than  at  a  i>erfect  method  of  stroke.  Swimming,  bic}'cling,  and 
skating  demand  balance;  this  requires  the  cultivation  of  muscular  sense 
and  employs  in  its  maintenance  all  the  muscles  of  the  body.  The  faculty 
of  Imlance  in  any  of  these  exercises  is  acquired  in  varying  degrees  of 
time  by  different  individuals.  But  in  any  one  individual  its  possession  is 
achieved  suddenly  in  the  end.  almost  as  if  by  inspiration^  When  it  iB 
possessed,  then  attention  can  be  given  to  form. 

In  swimmings  equilibrium  may  be  preserved  or  destroyed  by  slight 
effort.  The  beginner's  movements  are  exaggerated  :  henoe  he  flounders. 
When  he  can  keep  himself  up,  usually  paddling  like  a  dog,  tlien  he  is  in 
{K)sitiou  to  leani  a  stroke.  All  imrts  of  the  Ixidy  should  be  kept  as  mnc*h 
as  possible  on  the  same  level,  and  so  some  of  the  swiftest  swimmers  carry 
their  heads  almost  wholly  submerged,  turning  face  up  at  intei'\'als 
breathing.  The  varieties  of  stroke  were  described  in  the  initial  articl 
voL  iv.  p.  271. 

The  jjcrfwt  distribution  of  nuiscular  effor^t  in  swimming  especially 
mends  it  as  an  exerc:isc.  Portal  and  Delpech^  many  years  ago  su 
swimming  for  those  suffering  fn>m  lateral  spinal  curvature.  They  held 
that  the  maintenance  of  equilibrium  in  the  prone  position  would  require  in- 
creases! energy  *»f  the  musc^les  and  limbs  on  the  side  opj^osite  to  that  of  the 
bulging  ribs  or  hip.     As  a  developer,  many  of  the  virtues  of  swimming  are 

*  Irving  C.  RoiBO^  Journal  of  tho  Amencan  Medical  Associatioiif  April  IS,  1890. 
^  Richard  A.  PToclor,  Str^^nf^th.  London,  18S9- 

*  C,  H.  Rogers- Hameon,  Defonnitie*  of  tbe  Spine,  Li>Tidori,  1872, 
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Contfii^ted  respiratory  capacity:  Fl^.  1,  4,  corseted;  Flg«.  2*  &,  un^rt:  Fij?s.  3,  fi,  bust-g^lrdled 
{For  compamtive  study  see  Plate  ] 
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bi«;i«ou  A,  B,  drawn  to  »cale  from  outlines  of  pbot*»gTftpha  (Plate  I,.  Figs,  1-fi).  mustratEng  the 
bIc  moA  •lidoiDitiAl  compression  &t  the  waiiC  and  the  uDslghlly  abdomiaai]  biilglag  below  tt  pro 
I  ^  Ibe  conei,  contruUNi  witli  the  respimtory  freedom  and  mnrt3  grai^eful  ontlinc  of  the  pmctl- 
I  flcurv  wnd  with  the  efficient  brewt  aupport  that  may  be  tinjoyed,  w!ib  uo  aMominal  and  a 
»ti«i  ^  chert  catittrlction,  by  the  use  of  a  biiBt-^^rdle 
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found  ID  other  sports ;  particularly  its  own,  however,  are  the  cultivation 
of  enJ^irance,  presence  of  mind,  and  the  ability  to  preserve  and  rescue  life. 

The  dangers  that  attend  the  awiraiuer  may  be  summarized  as  tliose  re- 
sulting from  indiscretions  regarding  the  time,  place,  terajierature,  and  dura- 
tioQof  the  bath,  and  of  exposure  after  it,  also  from  failure  to  recognisse  or 
respect  physical  disability. 

From  tive  to  twenty  minutes  should  Ije  the  usual  limit  of  sea-bathing* 
Chilling,  blue  lips,  fatigue,  or  other  symptoms  of  distress  should  signal 
jirompt  withdrawal  from  the  water.  Sea-  is  to  be  preferred  to  fresli- water 
^athio^.  The  proper  temjx'rature  can  be  estimated  only  by  the  reaction  of 
the  imiividual.     Physical  disability  invites  the  opinion  of  a  physician. 

DANClNCr, 

It  is  not  the  purpose  of  this  article  to  describe  the  many  forms  of  dance, 
or  to  do  other  than  make  a  few  general  suggestions  concerning  this  exercise 
in  its  relation  to  general  development  and  to  hpalth.  For  the  class  of 
people  who  shun  exercise  an  a  duty,  but  are  tempted  to  it  when  a  pleasure, 
dtncing  is  especially  serviceable.  Music  aud  the  reunion  of  the  sexes  make 
it  one  of  **the  sweetest  aud  most  eharmiug  of  human  enjoyments." 
(Homer,) 

Habits  formed  in  childhood  arc  usually  maintained  throughout  life. 

ition  *  and  carriage,  not  only  graceful  but  productive  of  hcidth,  should  be 
loquired  in  early  years.  Suggestion  as  to  posture  in  standing  is  usually 
limited  to  "  keep  the  shoulders  back,"  totally  ignoring  the  necessity  of  carry- 
iDg  tlie  chest  high  and  forward,  the  al>doiiien  in,  and  the  hips  l^ack.  (See 
Plate  I.,  Fig,  5.)  The  habitual  standing  posture  of  the  majority  presents 
tbeaMomen  as  the  most  anterior  bodily  prominence.  The  normal  indi- 
vidual, if  facing  and  in  contact  with  a  wall  while  standing  at  what  drill- 
niasters  call  "attention/*  should  be  in  contact  only  at  the  chest.  This 
F^«sition  may  seem  a  little  force<l,  but  slight  exaggeration  is  serviceable  in 
an  idral.  Station  and  gait  are  not  of  least  importance  in  the  dancjng- 
mastpr's  province. 

Many  forms  of  solo  dancing,  limited,  so  far  as  adults  are  concerned,  to 
ibe  8tage,  roay  be  taught  ehildrou  with  advantage.  The  Kctitch  dances — 
hwnpipes  and  forms  of  like  cliaracter^ — are  vigorous  and  suitable  for  the 
nonnal  child.  Dances  of  slower  movement — ^^<7.,  some  forms  of  square 
<tilrei,  and  these  rarely  require  continuous  or  violent  movement — may  be 
indtilged  in  with  benefit  by  those  who  are  handit*ap|wd  with  some  organic 
<Mdeiicie8.  The  contra-iodications  tx*  cycling  apply  t^i  violent  or  continued 
dineing.  The  whole  muscular  system  of  the  lower  extremity  is  partieu- 
Mjr  involved  in  dances  of  the  more  vigorous  character,  especially  the  ex- 
temmm  of  the  thigh  and  the  flexors  of  the  leg.  Where  posturing  and  pan- 
tMniiiie  are  required,  not  only  the  muscles  of  the  trunk  and  the  upper 


fU\mn  Cbeekley,  Namml  MethcMi  of  Physical  Tmining,  Brooklyn,  1890. 


«    .   -spnession.     The  mere 

.^.^    -^  of  equilibrium.     In 

.     .r   1  iLtiou  of  joint  and  limb 

rr-i'.'v  action  of  a  group  of 

-..   »r  disproportion  to  the  de- 

r.sL '.rates  tliem  from  the  exe- 

^:.     .   u^rrgs  is  called  muscle-binding. 

.^      .    11^  sailor's  fingers,  wliose  grasp 

^_  ^     .2j».\rre  have  recently  n?cognized 

-  ^  1  rvsult  of  undue  or  faiiltv  action 

,^:.  •-  iue  keeping  of  the  heel  near  tlie 

.  :jx  leg  extensore. 

-  «*.>  niay  be  viewed  through  the  same 

^  sLv.  j-.y  indicated,  however,  in  some  cases 

^     :.  ;j^  nuvt  necessary  for  dancing  are  usually 

^  ^.^  .\v:\*i5e.     Late  hours,  overcrowded  rooms, 

^  'X-».c:  oloihiug  during  exjwsure  to  drauglit  or 

?  .  ;.  1  cold  atmosphere,  and  dancing  when  already 

"*  -  j::.:n«  to  gain  it  much  criticism  not  wholly  unde- 

-u;a5jv!  lUnoiug  need  only  be  beneficial.     P.  E.  Renay,* 

^j^^^j^^Y  iivatise  on  this  sulgect  in  1824,  suggested  that 

-■'"".  Muihtiillv  be  indulged  in  during  sunlight,  in  tlie  open 

"     "  '       »w{"  Jniincii  place.    Dancing  under  sucli  conditions  is  still 

c:ho  w^a^ntn*  of  Europe,  and  might  be  by  the  children 

V^: -'-iiur  much  of  tlie  year. 

BICYCLING. 
»  if  cvcling  upon  the  sound  and  the  unsound  has  recently 

. .  i.^  iiiui'li  exploited. 
****  *"'"         ^w  of  estimable  opinion  strongly  recommends  this  sfwrt — 

,"!*.  AX-    -      ^^^  ^^j^^  ^  those  without,  but  also  to  some  on  account 

,  ;:!  J  *i**i  ^  ^j^^  ^^jj^j.  iiand,  misuse  of  the  wheel  by  the  healthy, 

*'  i.'^->'^^'*      .  \i  i^„  ^,g  unfit,  has  already  proclaimed  it  a  cause  of 

'   'w-d««*  and  of  sudden  death. 

,-a:\^»«^  nsider  the  physiological  influence  of  the  bicycle  on  the  sounds 

^^^ l"  effects  from  immoderate  as  wel  1  as  from  moderate  use.     ^'  -  ^ -    ' 
**  *^"^  \>  .1 .  inftor  pan  thus  be  defined,  therapeutic  virtues  disc( 


'^^"  «.  X.  A^^  immoderate  as  well  as  from  moderate  use.     The  limi- 
Istm 

dtious  oi  '""^  ^^j  testimony  taken  as  to  which  classes  of  tlie  unwjund 


^  V  I    latter  can  thus  be  defined,  therapeutic  virtues  discovcrt»d,  and 

,„gg«nons  ILde  and  tesdj         -'  "^''^'^  ^'  '  ''^ -" 

n^y  be  benefited  orinjared, 

CYCLING  FOR  THE   SOUND. 
\ri    r  ff  has  fascinated  many  wh(»  have  Ikjcu  faithless  to  other  modes 
*•    1    niturc.      It  entices  out  of  dooi's  and  exliiJaratos  witli  rapid 

1  P.  K.  Kemy.  Di^rtution  medicale  >ui-  IKxt-ix-ico  de  la  Dui.ms  P»ris  1824. 
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lieved.  It  banishes  care,  and  cleliglits  with  eonetant  change 
sphere*     It  is  iiKlejDeiident,  can  be  eDJoveil  at  auy  time, 

,  by  ciQi?*     It  can,  however,  aflford  the  boon  of  compaoiouship,  aud,  like 

UB,  invited  lR)y  and  girl  on  a  luutiDg.  It  is  a  tmnspoil,  ha5  made  other 
I  more  accessible,  and  can  be  enjoyed  by  many  on  their  way  to  and 
fimn  iheir  daily  vocations.  It  has  Ijeen  recommended  ^  in  rural  districts 
10  a  pftventive  of  lu-btYx^ling  by  facilitating  conrtship  and  marriage  lie- 
tnen  those  of  distant  Iwalities,  Finally,  wheeling  tJemands  the  continual 
esereise  of  a  certain  amount  of  skill  and  attentiuOj  diverts  the  mind  in 
befthby  channels,  and  calls  into  play  decision,  confidence,  and  phick. 

The  machine  should  be  light,  strong,  and  easy  running.  Its  features 
ire  too  universally  known  to  need  description.  The  arrangement  by  which 
fmtt  of  a  revolution  of  the  pedak  produces  a  whole  revolution  of  the 
driving-wheel  is  called  **gt^ring.'*  The  gear  (^^r/.,  fifty-six  inches)  rep  re- 
trots  the  diameter  of  a  circle  the  circumference  of  which  represeuts  the 
distaDce  travelle<l  during  cme  revolution  of  the  |>edals.  The  diameter  of 
nch  a  circle  was  originally  the  diameter  of  the  driving-wheel  {the  front 
one)  of  the  high  machine,  in  which  the  application  uf  jxiwer  was  direct. 

Adjusinient. — Its  Jitekiihm  to  Posture^  and  the  Efeds  tlureof. — The  higher 
the  gear,  the  greater  the  foiTc  i*eqnirt*d  to  prtxliice — aud  tlie  greater  the  dis- 
tanoe  travelled  by — a  revolution  of  the  pedals.  The  lower  the  gear,  the 
Ian  space  covered  and  the  less  power  reijuired  per  revolution,  and  the 
gteater  the  ability  to  climb  hills. 

The  handles  may  he  high  or  low.  The  high  handle  permits  erect  pos- 
tore,  the  low  necessitates  a  stoop.  Its  extreme  li  tni  t  is  seen  in  the  "  scorcher*' 
and  raoer,  who  ride  with  back  horizontal. 

CoDoeming  the  relative  merits  of  these  positions,  we  quote  from  Pr. 
Hammaod^s  tabulated  obs^ervations  ^  of  fourteen  amateurs  and  fourteen  pro- 
•iiMDalB.  The  amateurs  had  from  five  to  thirteen  years'  experience,  and 
liid  ridden  in  that  time  from  five  to  tweuty*seven  thousand  miles,  sitting 
t»ct»  The  professionals — seven  of  whom  had  gained  national  reputations, 
riding  more  and  faster  races  than  other  men — had  all  ridden  with  back  at 
fifht  angles  to  legs,  "half,"  as  Dr,  Hammond  suggests,  **  shut  up,  like  a 
jiek^knife.*'  The  average  chest-expansion  of  the  amateurs  was  four- 
KVfuthfi  of  an  inch  better  than  that  of  the  average  man  and  one-seventh 
of  an  inch  better  than  that  of  the  professionals,  "  The  expansion  of  thir- 
leoi  of  the  amateurs  is  above  normal,  and  in  one  it  is  normal.  With  the 
prafisfiionals  the  expansion  is  above  normal  in  eight,  normal  in  one,  aud 
bdour  normal  in  four."  The  evil  influence  of  this  posture  on  chest-ex|>an- 
MQ  i»  apparent.  If  it  has  been  assumed  by  eminent  meters  with  compara- 
tive impanity,  it  by  no  means  follows  that  the  average  man  may  do  likewise. 
Tl»  raoer  m  such  by  peculiar  adaptability,  and  he  devotes  his  life  to  keeping 


"  Krr,  E.  Werre,  Athletic*,  Iniiut^innl  Heiilth  Exhibition,  IS84,  vul  iv.  86. 
«  G.  M.  Ejunmond,  Medicnl  Kecord,  New  Vork,  February  2,  1895. 


n 


140 


SWIMMING,   BAXCING,    BICYCLING. 


himself  in  condition.  "  It  is  quite  probable,  if  professional  racers  of  less 
phenomenal  iibilities  were  substituted  in  the  sei'und  table  in  pkii?  of  tlie 
national  champions,  the  average  ehest-expansion  would  be  found  to  be  l>elow 
normal,  *' 

But  this  is  not  all.  Exti'eme  bending  forward  in  tiie  average  saddle 
tends  to  bring  the  weight  of  the  body  on  the  j>erineum  and  to  press  the  ante- 
rior parts  against  the  i>eak  of  the  saddle.  Hence  w^e  have  rejx»rts  of  damage 
resulting  from  pressure, — eontusioii  and  friction.  Men  are  said  to  complain 
of  frequency  of  micturition j  of  discomfort  and  j>aiu  in  the  parts  around  the 
neck  of  the  bladder,  of  eongefition,  expected  by  some  to  cause  chronic  dis- 
oise  of  prostate*  and  uretlira,  also  of  cystitis,  and,  finally ,  of  bruising  and 
atrophy  of  the  testes.  The  i>ossibility  has  been  suggested  ^  of  sterility  to 
males  arising  from  perineal  pr^sui'e^  smce  such  has  been  observed  in  a 
couple  of  Asiatic  tribes  who  live  entirely  in  the  saddle  and  are  effeminate 
autl  emasculate.  Womeu  are  reported  *  victims  of  valvar  and  [perineal 
tumefaction,  bruising,  and  ulceration  ;  of  j>erineal  laceration,  one  case  from 
a  fall  forwawl  on  the  peak;  of  ardor  urint^;? ;  of  frequent  micturition  ;  and 
of  one  case  of  ovaritis,  possibly  attributable  to  ex[X)Sure.  AVith  children 
there  is  especial  fear  that  friction  or  heating  of  the  genitalia  may  institute 
bad  habits* 

P^inally,  the  posture  is  charged  with  producing  spinal  deformity,  and  it 
certainly  does  contribute  to  a  stoop  in  those  who  l)end  not  from  the  hi[>s 
alone  but  from  the  back,  ^Esthetic  reasons  alone  should  be  sufficient  to 
condemn  it.  Momentary  indulgence  while  facing  a  sudden  puff  of  wind 
or  a  stiff  hill  is  oocasionally  unavoidable.  All  the  evils  just  descriljed  may 
be  avoided  by  the  erect  posture  on  a  projwr  supjiort.  The  handle-bars 
should  be  high  enough  to  allow  the  rider  to  sit  erect  and  gmsp  tlie  handles 
while  his  WTists  are  in  extension  and  his  arms  slightly  flexed.  The  elbows 
are  best  kept  close  to  the  sides. 

The  mtting  support  has  lx*cn  divided*  into  saddles  and  seats.  Bicycle 
saddles  resemble  equestrian  saddles  in  having  a  projection  in  fronts  the 
pommel  or  peak.     Bicycle  seats  are  without  this  prominence. 

The  S(tddk\ — The  peak  is  one  of  a  saddle's  es.5entia!s,  and  its  usual  form 
is  flush  w^ith  the  sitting  surface ;  it  is  a  more  or  less  narrow  bar,  agiiinst 
which,  as  we  have  alreiidy  seen,  the  cyclist  is  apt  to  l)ear  down  with  injury 
if  he  ndes  "hands  low.'*  Riders  should,  therefore,  adjust  their  saddk^  to 
avoid,  as  much  as  [K>ssible,  peak -pressure.  To  tilt  the  pommel  downward 
would  keep  it  out  of  the  way  did  it  not  at  the  same  time  slant  the  Imck  of 
the  saddle,  causing  the  rider  to  slip  forward.  To  set  the  |)eak  much  up 
occasions  the  same  objectionable  contact  as  to  ride  stooi>ed.  A  horizontal 
adjust ment  or  slightly  upwai^  tilt  tends  most  to  keep  the  rider  back  in 
the  saddle*     To  remain  there  while  i^eflaUing  is  difficuh.     The  thigh  in  the 

*  C*  W.  Burr.  Medical  and  Surgical  R<?porter,  Philaddpbisi,  189G,  lixv.  42. 

*  J,  H,  Prendergast,  Americftn  Journal  of  Obstetrics,  New  York,  1896,  xxxW,  245. 

*  A.  C  Roper,  Lancet,  Londuo,  1896,  i.  1341. 
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Plate  I1I»  proves  esst^ntial  the  four  re<|uisitoii  uf  a  liealtliiul  saddle.  (See 
p.  141.)  Comiwiiv  Plate  III.  with  Plate  IV.  Note:  F/r«/.— The  miter 
porticin  yf  the  buttock,  capable  ut*  support  {Plate  IIL,  Fig«.  8  ami  d,  A  and 
£,  and  Diagi-ain),  is  unsupported  iu  most  siuhllei?  (Plate  IV.,  Fi^*  10  to 
18),  Flo;.  21,  Plate  IV.,  a  mnt,  t>n>perly  lits  the  coutimr  of  t!ie  tliigh  and 
adecjuately  sup|jorts  the  buttoek  ;  mdtUcii  should  bt:-  uimlified  to  do  likewit^e. 
S^cotuL^Tbe  cut-out  for  the  tliigli,  iu  ^5a<l^llti5,  h  usually  iosutiieient.  OC 
Figs.  10  to  l.Sj  Plate  IV.,  Fig.  10  sins  raost,  and  Fig.  15  is  best  pJanne<i 
in  this  regard  ;  tlie  application  of  tlie  Diagram  of  Plate  III.  tu  the  bittiug- 
supj»orts  of  Plate  IV.,  Fi^s,  10  to  21,  graphieally  lsIiows  tfieir  iodividual 
merits  aud  demerits,  and  makes  plain  that  the  sitling-edge  of  a  seat  or 
saddle  should  be  coiiearf\  and  the  degree  of  euiicavity  i?hou!d  Ije  ajipnjxi- 
mate  to  the  eonvexity  of  the  rider's  thigh.  71iinL — In  the  female  the 
thighs  are  so  much  closer  than  iu  the  male  (Plate  III.,  Figs,  8  aud  9,  A 
and  Jij  and  Diagram)  tliat  a  narrow  jMimmel  or  a  seat  with  no  pommel  is 
iijdieat*^!,  to  avoid  ehafiug  of  the  thigh  and  permit  a  seat  well  Lwiek  in 
the  saddle.  Fomih, — While  iu  females,  seatetl  erect  on  t!ie  tuljcrosities, 
the  vulva  are  just  al)ove  the  seat  plane  (Plate  III.,  Fig.  9,  C),  oljserve  that 
in  males,  so  strnted  (Plate  III.,  Fig.  8,  ('),  the  bulliar  urethra  is  below  that 
plane,  aud  necessitates  a  healthful  saddle  to  liave  a  depressed  pommel, 
which  is  also  preferable  for  women  riders.  Fig.  15,  B,  C,  Plate  IV., 
satisfies  this  ixniuiremeut  better  than  the  other  tyf>es  in  onr  illustration. 


*  Thi*  jibiitcr  moulds,  Figs.  8,  .1,  tintj  \K  A.  were  thu;^  pix^pan^d.  As^,  in  bieycUng, 
t!a<'h  thii^li  h  iienrly  vi'^rtical  iii  th<'  buttom  of  \u  ^t^^ke^  tli«  nKuJiL-;  w*^n?  tirsst  pust^  tttand- 
inij.  Tln/y  st<:>ml  nii^i  tj  fnnri  llif^  Ooor  on  bliK'k^,  'riiL*  width  t*r  in^iid  wn^  t>ix  and  niie- 
Ijiilf  inrlitn*  Kttcli  Uni^h.  ni  uii  ifseli  boli^w  the  buitotk,  wsts  encipt-lt'd  by  a  planter  banda^t*. 
These  lianda^ps  wlti-  inrbisi-d  and  tixt-d  by  u  tbiM.  Whi^n  they  had  wl  tbey  were  re- 
rnovwl  a.H  one  pieco,  from  wliicU  the  iij^mU'Is  ste]ip(?d  init.  Fmm  ibis  prf'parati'Hi  the  con- 
tour ttf  th^  thighri  WHS  tniet^  on  a  btiard  that  -! pacts  niighl  h^  s^awn  ti*  adinil  tli*^iii.  The 
mtKi*?l a  stepped  into  the  iipice*  and  the  bi^arda  were  raistHi  till  within  an  ineh  of  i]u*  but- 
toi'ks.  Tlie  bnanl^  were  supported  at  the  ?ide8,  and  rovered  with  pda^^ler  to  thi?  height  of 
a  h«»ri3w>nt4il  plaiw  jusl  lM.^rivatb  tht-  butttx^k.  Wheti  i\m  iV*undaOnn  had  t^et,  the  iiides  of 
the  boiird  wen'  boxed  and  plaster  was  poun-d  in  till  it  nniehed  the  height  *>f  the  |t;reate8t 
profile  cHpnvt*xity  of  the  huU.oek,  At^rr  tlie  planter  Imd  tbtekeiii-d  a  liUle,  hot  while  it 
w»H  *itiil  fluid.  l\w  bhsek-H  wf*n'  reniovfxl  truji  beneath  the  ft^et  of  the  mo«|eIf<,  who  hlipix-fi 
down  thnaigb  the  tliigh  s^piieea  ftil  siipjmffrti  mthf  bif  fhrrr  hitfockf*  and  l>y  their  bands, 
whieh  i-egted  as  on  a  handle-bar.  An  aceunite  nnudd  wai^  ihuH  obtained  in  bicycle  posture 
of  the  model,-;'  thighs,  jM?rineit,  buttocks,  and  genitals, 

*  The  two  outlines  tif  the  Diagram  uf  Plate  III.  wert*  obtained  in  the  following  man- 
ner: The  moiihls  Kh'twn  in  Fig-^.  8,  A,  and  0,  j4,  werf*  plaeed  on  two  boards,  and  on  them 
fntTn  the  mside  uf  the  tnoiilds  wits  traced  the  exaet  i"«>ntoiir  of  the  thighs.  The  wood 
within  tint  thigh  eireuinferenees  wm  aocurati'ly  sawn  nut,  the  nKxiels  ^^tepped  into  their 
n-dpet'tive  spaces,  and  the  boards  were  niii*ed  till  tbey  nearly  r»^>arhed  the  gluteal  fohk, 
when  i^upptirt**  were  plated  under  the  lw>iiTdH  ut  eaeb  nide ;  then  bbn'ks  were  n-niovtxl  from 
hen**^itb  the  feet  of  tlie  motlel.s  and  lell  th<Mo  mipp-frted  l>y  th*ir  bult/»ck^,  which,  being 
previously  greiiwi  (I.  hvft  their  imprint  wherever  in  e^ntiR-t  with  the  buartl.  Fnnn  those  two 
ontlines  thus  obtained  the  composite  diagram  wii*.  traced  and  plotted. 


i    rrM«ii!iiii,  flecii  fruiij  aboviv       I  hi-  iii-m^-Is'  l]»i)<hs  |uu«fit't1  llif<nigh  the  hlmk  siu!Ur>;  tlie  wliite 
mtifiiuM-^  betwt^nt  the  lttiu?r  were  shii|»i-«l  by  liu*  |»erincrt;  tlit  iin|ire*iiiiuns  iilrtne\>ere  unuW  by  llie 
iflittw'k*.  »OtI  ibc]#t;  t>vlow  by  tlif  Keuitul^.  /i,  th*^  sunif  iiioislfl'i  si-l-ii  fnmi  in  rroiil;  A\  view,  fnnu  bo- 
^yi  ,.f  ^...i,.  rniidc  fr(»m  ihf  iibovi*  mrmld!*;  C  juitem-pcuaterior  mudliui  jteilioii^i  of  the  above  c&sts. 
,  IJtie  of  mai'pl&iie  l^ncftih  the  IsuhlAtlc  tubercwUleft. 


J»  >.^                  — '— ^ 

III'          j      ^^          "*"""*'*^V      :^?'*^:      ^^*^             ' 

1    1       1      ,_J^^                        \^ '                        ^'%     i 

'              '^^  — fc                              L4                                        *^^ 

^5>^^^  *-*' ^\             ^          ^ ?^ "^ - -* ^ **^ sk. 

i^/J'''              Sfc^                /;*'          ""'^     ^^ 

/t'*'                                \\         J^/                             *'^^V 

/  '/                                 _!     L_         <^                               ^^  *  \ 

/  *     1                            i_\  /    '                     '         ^\l  1 

'  1                         *^!i  X  '                            1  1 

i                ,                   ^1  y~j                                   *  1 

•J                                   •_J  1  ^                                   1 1 

[j,                   1   ,       1    1  "f  J                                      J^ 

V  \                                 <-''  /       ^  **                      J             *  f 

\      •!                                                  ^*        f               '        L^                                                ^V 

X*v                        /      a\\            ^^                           /^ 

\!^i            '*  >               "^^^           ''^^ 

'^i '• -'^' 'i-^                              ^.*_'^rL  J^    1 

'              **""■              A                              \    1   \ 

DUlrRAIf  <»aUc  one-fuurtJi  lifcfiase),  from  iiiipf<."fi»ionM  and  truciMRTi,  jJtuHlrntlnR  tlie  vrtriiUlMna  in 

tfce  *i«iJif  «r««#  of  the  tnftle  an^l  fi'ioAle  inodeb  fM>*c<l  for  the  mmiMs  Jirifl  ciutU  shown  in  Figs,  8  iind  i», 

—  miJ€  outline,  ^  itmale  outline*    For  methi»l  of  production  see  opixisUe  f»ftge.< 


Treed  siiddie^.    (See  page  Hl.\ 


WT"'^ 


Bents.    (See  pB&s  142.) 
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dowQWurd  thrust  bcc^imes  a  lever,  the  ed^  of  the  saddle  beneath  the 
ffciDoral  crease  a  fiilcrLim,  the  rideWj*  lx)dy  (from  tliis  j>omt  of  view)  a 
weight  that  is  first  lifted  oiF  the  taben>sities  and  then  iii^ed  forward,  Thut?, 
by  alternate  extension  of  the  thighs,  there  is  coostaut  tendenov  to  leverage 
of  the  body  oif  the  ;saddle  and  onto  the  pommel,  A  vieioiis  tendency  of 
the  pommel  flush  with  the  swaddle  is  jierineal  pi-*;iS8ure. 

The  saddle  in  the  early  days  of  cyeling  re^mbled  the  CHjoestrian  article 
ID  being  built  over  a  vv»xKlen  frame  or  tree.  Tlie  structure  was  so  rigid  aa 
to  punish  the  nnhanieiiotl  beginner  by  supporting  him  uucomproixiisingly 
on  hie  isehiatie  tuberosities.  The  complaints  of  the  latter  and  fears  of 
tmmaiitted  vibration  producetl  the  suspension  saddle.  This  has  a  triangu- 
btp  leather  seating  surface,  not  spread  f)vcr  a  rigid  trc*e,  but  susj>eiided  by 
it8  apex  in  front  from  the  peak,  and  at  the  back  by  its  base  from  a  tmns- 
verse  bar,^ — ^the  cautle. 

This  device,  at  first  very  comfoilable,  becomes  in  time  a  wedge  and 
then  a  fore-and-aft-slung  strap,  passiug  well  between  the  tuberosities,  re- 
lieving them,  it  is  true,  fr*jm  soreuesSj  Ijut  at  the  priee  of  median  pressure, 
TLe  nsulting  disaster  has  already  l)een  deserilxKl. 

It  is  plain  that  if  jieriueal  pressure  by  the  bicycle  saddle  is  to  be 
avoided :  1.  The  pommel  must  Ijc  at  a  lower  plane  than  the  sitting  surface. 
S.  Tliesatldle  floor  must  l>e  an  unyielding  frame  or  tree,  S.  It  must  be 
br^jad  enough  to  seat  adecpiatcly  the  tubc^rosities,  4.  The  edge  presented 
10  the  back  of  the  thigh  should  be  cut  out  to  facilitate  the  latter's  descent 
and  minimize  its  fbrwaixJ  leveriDg  tendency, 

Tht'gaia  achieved  by  depressing  the  peak  is  material,  but  at  the  i>riee 
of  a  nsefbl  quality  ;  it  is  undeniable  that  a  slightly  rising  pommel  retards 
tiie  tftodency  to  slip  forward  and  increases  the  security  of  one's  seat.  It 
muitalsa  be  admitted  that  the  return  to  the  tree  makes  a  rigid  seat  tliat 
ponislieB  the  onhardened.  The  four  requisites  mentioned,  however,  are 
WW  recognized  es'^ntialsj  and  the  qualities  lost  are  but  secondary. 

As  individuals  vary  vastly  not  ouly  in  the  fleshy  but  also  in  the  bony 
«)nfonnation  of  their  seat,  it  is  manifestly  inifxissible  for  one  form  of  saddle 

he  a  universal  fit 

Tliere  are  a  number  of  models  now  on  the  market  that  differ  sufficiently 
in  form  to  satisfy  individual  variation,  A  cotiple  of  forms  aim  at  uuiver- 
«lity  by  dividing  the  saddle  into  lateral  halves,  tlie  distance  of  central 
•^ration  being  adjustable.  Another  aspires  to  solve  the  difficulty  of  for- 
^wd  [irojection — from  thigh  extension — by  having  the  lateral  halves  move 
altenjately  and  independently  with  each  dowu-goiug  thigh*  Some  object 
to  this  device  on  the  ground  of  additional  work  in  overcoming  a  slight 
fipring,  othenB  assert  that  the  fon^  thus  lost  is  restored  on  the  return, 
while  still  others  point  out  that  the  division  of  the  peak  converts  it  into 
*^o  ^pikeg,  which  may  prove  dangerous  to  women  mounting  frt»m  between 
^  wheels, 

A  firm  now  advertises  the  form  of  its  trees  to  be  constructed  from  casta 
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of  clay  inipressioDS  taken  liom  mcKlels — Le,,  ridel's — at  the  time  propelli 
the  wheel. 

Dr.  Difkinsion  ^  has  called  attention  to  a  New  York  firm  that  tuak 
individual  aluminum  tni*es  for  its  patn>ni?»     The  method  employed  is  thali 
mentioned  above*     The  tree  is  coveit'd  with  felt  aud  leather,  has  a  pommel 
and  also  a  central  cut-out  to  do  awtiy  with  perineal  or  vulvar  pressure 
Illustrations  of  this  method^  in  Dr.  DickinsSon's  article,  show^how  great  may 
be  individual  differences,  aud  therefore  i-eriuiremeuts. 

Bicycle  smts  have  no  pommel  or  peak,  and  are  a  radical  escape  from 
perineal  pressure.  Position  in  them,  however,  is  not  as  secure  to  the  saddle 
habitnl^  who  misses  the  pommel.  Xot  only  does  the  latter  keep  him  from 
slipping  forward,  but,  presenting  itself  to  the  inner  thigh,  it  helps  him  in 
balancing  and  steering. 

Those  w4xo  have  ridden  seats  from  the  beginning,  it  goes  without  8ay*j 
ing,  do  not  find  them  insecure.  They  are  eminently  adapted  for  those  who^ 
cannot  brocjk  the  slightest  perineal  pressure. 

In  most  seats  the  cushions  are  divided  into  lateral  halves,  cajmble  of 
adjustment  in  pit<.'h  and  also  in  breadth.  Mi\  Roper  very  justly  criticises 
a  form  that  has  circular  seat  halves,  on  account  of  forward  levei*age.  This 
fault  is  avoidal  in  a  seat  now  on  the  market ;  the  jjads  ai*e  semicircular  or 
cresoeutic,  fit  the  back  of  the  thigh,  and  permit  extension  without  forward 
leverage.  ^fl 

A  third  seat  has  a  more  generous  sitting  surface  aud  automatic  movable 
pads,  like  the  saddle  already  described,  but  lacking  its  j>eak  and  the  objec- 
tions  thereto. 

The  seUeite  papiilon^  the  preferred  of  seats  by  Mr.  Roi>er,  suggests 
half-section  in  leatlier  of  a  shallow  basin  supported  by  a  frame  at  the  rim. 
It  looks  comfortable,  but  hiis  not  been  advertised  in  this  country. 

Scats  and  saddles  have  an  extensive  literature,  to  which  this  article  is 
much  indebted,  aud  to  which  those  desiring  fuller  information  are  com- 
mended tlimugh  use  of  the  appendetl  references. 

The  pomtion  of  Die  »Mtng  support  should  l>e  at  such  a  height  that,  when 
either  pedal  is  at  its  lowest  jwint,  the  rider's  foot  in  extension  and  it^  ball 
on  the  pedal,  the  knee  will  still  be  slightly  bent.  This  is  aehieveil  when 
the  heel  of  the  fully  extended  1^  can  be  placed  on  the  pedaK  To  place  the 
support  higher  than  this  imjierils  the  rider's  security  if  lie  is  on  a  seat,  and 
ii'  on  a  saddle  obliges  him  to  saw  from  side  to  side  over  the  j>ommeL  In 
either  case,  knee  and  ankle  must  strain  in  over-extension.  To  have  the 
8upp<jit  lower  than  ail  vised  or  to  have  it  too  far  back  entails  awkwaixl 
action  of  the  thigh  and  a  loss  of  power.  The  support  should  be  forwanl, 
nearly  over  the  crank  axle.  This  brings  the  rider  close  to  his  work,  enablm 
hira  to  use  his  w^eight  when  nei*essar\%  aud  his  [>ower  with  least  \va8te, 


1 


i 


*  Ii,  L^  IHckinson,  Amtriciin  Gynii?L*uIotrical  and  Obstetricnl  Jounml)  June,  lS06t  "46, 

•  A.  C*  Kuper,  Lancet,  London,  1896,  i.  134L 


Fio.  2&.— Fnulty  ndjufmnertt  f  Dlckhiiion).  Saddle  well  forward  but  too  low,  obligfing  high,  awkward 
"  walking'heftm  action"  of  the  knee,  which  lias  and  drags  the  iklrt  "  Fiatim  nod  nctfon"  of  the  Ivga 
alsoiUnatmlefl,— <#,  the  mobllily  of  the  ankle  J/ilnt  ia  almost  ironed;  in  this  fli^re  the  upper  ankle 
fihould  tje  well  flexed  and  ihe  heel  down,  while  the  lower  ankle  ebould  be  extended.  Compare  with 
Fig.  24. 
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The  frame  is  vastly  impnus^ed  bv  a  recent  invention,  advertistd  m  the 
**aishioD  frame."  This  devices  wliile  pennittiug  a  rigid  seat -post  and  no 
variatiou  id  distance  between  seat  and  pedal,  provides  for  telescopic  action 
of  tabes  joining  tbe  rear  fork  to  the  seat-post  tuljc.  Tbis  action,  mollified 
pirtly  by  a  pneumatic  cushion  aud  jiartly  by  a  spiral  spring,  minimizes 
vibration,  jolting,  and  perineal  contusion.     Perineal  contusion,  doubtless, 

L  hsbeen  ressponsible  for  many  complaints  attributetl  to  perinral  pressure. 

I       The  brake  is  a  safeguard  for  all.     For  children »  women,  aud  those 

^  bckiog  strength  aud  experience  it  is  a  necessit}', 

W^KMmmlar  development  fn>m  bicycling  is  much  wider  in  its  distribution 
^ntbe  character  of  the  exercise  more  violent  than  the  unversed  would 
mppose.  Attention  is  agaiu  calltKl  to  the  fact  tliat  the  maintenance  of 
htknce  employs  practically  all  the  muscles  of  tbe  trunk.  Before  the  be- 
poner  has  learned  tbe  trick  of  barmoniziDg  the  efforts  of  his  muscles,  he 
keep6  himself  up  l)y  tbe  work  of  bis  arms,  and  at  the  end  of  a  baif-hour^s 
boot  dismounts  frt>m  fatigue,  not^  as  one  would  sup[K>se,  of  tbe  legs,  but  of 
tfaeinDS.  Balance  later  bea^mes  automatic,  and  tbe  strain  is  imjierceptibly 
iBnmed  by  nearly  all  the  muscles  of  the  botly.  The  mere  erect  posture, 
without  back  supjK)^,  is  at  the  expense  of  a  broad  area  of  muscular  con- 
tractioD,  as  the  fatigue  of  unaccustomed  ridel's  testifies.  However^  it  is  un- 
deniable that  those  who  ride  hard  aud  mueli,  especially  professionals,  sufier 
abnormal  developmeut  of  the  extensors  of  the  thigh.  The  latter  is  acquired 
brgome  solely  thnjugb  faulty  action^  which  may  be  due  to  improper  saddle 
adjastmeDt,  already  cited,  or  to  what  has  been  termed  *'  piston-iX)d"  action 
of  the  It^  ;  this  ignores  the  existenee  of  tbe  ankle-joint.  What  is  calb-d 
"pedalling"  enlists  free  play  of  ankle  and  libeml  employment  of  foot  flexion 
•Did  extension,  with  i-esul ting  calf  and  leg  extensor  development.  The  thigh 
Oteu.inrs  are  thus  relieved »  and  much  grace  and  economy  of  -force  gained. 

The  mu8cle«  of  the  abdomen  are  employed  in  mounting,  in  rising  on 
ibe  pedal  t»J  ease  one's  seat*  and  in  auswering  the  increased  resjiiratory  de- 
oaml  In  regard  to  the  latter,  the  assistance  rendere^l  by  the  muscles  of 
tbe  tbr>mx  must  not  be  forgotten.  The  aljdomiual  muscles  of  thc»se  who 
fide  bent,  of  course,  have  additional  claim  made  on  tbem.  **  Cycling  a 
of  hernia"  has  rather  been  a  false  prophecy  than  an  observation. 
liability  to  rupture  is  greatest  in  mouuting  and  iu  those  who  ride 
ilooptd.  Continuous  nn  derate  exeix^ise  of  tbe  aWominal  muscles  strengthens 
tbem  and  lessens  the  liability  to  iiernia. 

Wt*  <imuot  here  go  into  the  physiology  of  muscular  contraction,  aud 
must  oontent  ourselves  witli  calling  to  mind  that  muscular  contraction  pro- 
le-growth, and  that  it  is  aceomj»anietl  by  the  elimination  of  tissue 
muscular,  also  »»f  cjirlx*n  dioxide  aud  waste  products. 
The  local  effect  of  acute  excess  of  exeiT-ise  m  local  fatigue  and  stififtiess. 
Thiaig  probably  due  to  tbe  retentiou  in  the  tissues  of  waste  iiroducts.    The 
l<i«al  rmilt  of  chronic  over-exertion  of  muscle  is  degeneration.     The  con- 
ititutiotml  effect  of  acute  muscular  over- work  is  fatigue  fever. 
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Rt^spiratioii, — One  of  the  effects  of  niiiscular  contrartion  is  iucrea.^*^ 
production  of  carbon  dioxide.  This  Deoessitates  increased  elimination  and 
stimulates  respiration.  The  stimulus  is  in  propc^rtion  to  the  bulk  of  muscle 
involved,  the  violence  and  frequency  of  its  contraction,  and  the  relative 
presence  of  combustible  tissue.  As  cycling  employs  the  largest  muselci?  of 
the  body,^ — those  of  the  lower  limits, — ^moves  theni  very  rapidly,  and,  on 
occasion,  heavily  taxe^  their  contractility,  it  is  a  strong  stimulant  to  respira- 
tion. 

Those  unaccustomed  to  exercise  are  loaded  with  a  greater  proportion  of 
combustible  tissue  than  those  **  in  condition/*  and,  consequently,  tioiKJ  tlicir 
circulation  with  carbon  dioxide  and  other  products  of  combustion  on  the 
slightest  effort*  The  wht*i4mau  who  fias  ridden  himself  breathless  has  lK»cn 
generating  carlKm  dioxide  moi^  rapidly  than  he  could  eliminate  it  If  he 
push  this  disproportii>n  to  extr ernes,  he  may  become  unconscious  from 
asphyxia  and  die  of  .syucM|)e. 

Emphysema  and  pleurisy — of  the  latter  of  which  two  cases  have  come 
under  our  care — liave  {mnislved  injudicious  wheelmen.  The  dyspnoea  from 
cycling  tempt*^  to  mouth-breathing.  This  permits  the  inhalation  of  air  that 
has  not  been  filtered,  moistenedj  or  moderated  in  temperature  by  passage 
through  the  nose.  Dust  and  germs  are  of  course  admitted,  and  pharyngitis, 
laryngitis,  catiirrhal  throat  and  bronehij  as  well  as  phthisis,  are  reported^ 
as  restdting. 

The  admirable  influence  of  erect  cycling  on  chest-expansion  has  already 
been  noted. 

Circulation. — Bicycle  exer^'ise,  like  other  exercise,  stimulates  the  circula- 
tion* The  quickened  blood -flow  extends,  of  course,  to  the  capillaries  as  w^eJl 
as  to  the  larger  vessels,  and  all  the  elements  of  the  body  enjoy  increased  op- 
portunities for  assimilation  and  nutrition.  Dr.  Hammond's  cases— already 
quott?il — nearly  all  exhibited  canliac  hypertrophy  without  dilatation.  This 
increase  iu  ht^rt-muscle  bulk  is  the  natural  consequence  of  increase  in  rate 
and  force  of  heai-t- con  tract  ion.  The  term  hypertrophy  is  relative,  and  Dr, 
Hammond  suggests  that  cycling  is  becoming  so  universal  that  it  may  im- 
prove the  cardiac  standard.  Dr.  Herschell,^  on  the  contrary,  has  Iwcn 
impressetl  with  the  evil  results  of  cycling  excess  upon  the  heart,  and  feai^s 
inci-eased  prevalence  of  cairliac  disease.  He  points  out  that  when  cycling 
has  produccil  extreme  breath  I  ess  n  ess » the  latter  may  so  stininlatc  the  rate  of 
ventricular  contmction,  while  damming  the  pulmonary  circulation,  that  the 
right  heart  ceases  to  be  aV)le  to  empty  itself  before  again  contracting ;  that 
the  residual  blood  increases  in  hulk  till  it  causes  acute  dilatation  of  the  right 
heart  and,  possibly,  death  from  fmi/stok.  Such  eases  have  usually  been 
observed  in  abnormally  weak  hearts.  Those  not  pushed  too  far  have 
recovered,  scmie  without,  some  with,  permanent  valve-disease  from  over- 


A.  C  Ka(?,  Buflfiilo  Medical  Journal,  1696-7,  xxxvl  889. 
I  Oturge  HerseheTlT  Cycling  fts  a  Ciiuse  of  Heart- Diij<Jiise,  Loudon,  1896, 
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PLATE  VIIL 


Fig.  28    Case  of  scoliosiB  "  seated  on  an  ordinary  bicycle."    (Kiliant) 


Pio. ».— Same  patient  on  "  a  modified  bicycle ;  riglit  pedal  high,  spine  practically  ftraight"  (Killanl.) 


Item  in  the  newspapers, 

Deraogeitients  in  funt'tion  are  al^o  attributed  to  wheeling.  Acceleration 
in  rate  is  very  common,  and,  even  when  temporary,  is  pro!onge<l»  lasting 
witb  some  a  couple  of  hours  after  the  disraount.  Either  chronic  or  ooca- 
mOtaX  palprtation  is  oontributory  to  hypertrophy.  Intermission  of  beat  has 
been  mentioned  as  a  cycling  consequence,  and  also  angina. 

Dn  Herschell  ^eems  to  fear  more  for  the  heart  of  the  trainetl  wheelman 
thin  for  that  of  the  occaj^ioua)  riden  The  evil  consequence  of  acute  excess 
is  a  prompt  and  dramatic  warning  that  may  be  heeded  and  followed  by 
recovery.  But  the  trained  rider  may  go  on  for  years  in  apparent  health, 
while  stractural  change  is  s1t>wly  advancing  in  vessel-  or  heart-wall,  to  be 
&ODvered  only  when  the  harm  is  done.  Hypertrophied  muscle  is  liable 
to  degeneration,  and  so  the  hyiiertroplucd  heart  Dilatation  follows.  Con- 
leqiiecioes  of  simple  hypertrophy  are  increased  blood -pressure  and  rapidity 
of  baut-flction.  These  factoi-s  c^onti'ibute  to  aaoculation  of  the  aorta,  and 
kter  to  iBoompetence  of  its  valves,  with  sclerosis.  This  is  *'s<jmetime8 
lalled  the  aihlde's  hearV     (Osier.) 

The  obeervations  of  Mr.  Treves  *  and  Mr.  Turner  ^  acquit  cycling  of 
the  production  of  varices. 

Xerves, — Increased  blood-eurrent  rale  from  bicycling  improves  the 
Qutntion  of  nerve  as  w^ell  as  other  body  elements.  The  happy  mental 
ffled  of  wheeling  has  already  been  dwelt  upon.  The  cnltivation  in  cord 
tod  in  cerebral  cortex  of  coordinating  centres  and  of  motor  areas  develo])fl 
with  the  efficiency  of  the  parts  they  ctmtrol. 

At  one  time  there  was  much  comment  upon  the  evil  results  to  the  oen* 
tial  nervous  system  of  the  bicyclist  from  transmitted  vibration.  Mr.  Turner 
hf^  in  the  jiast  year  published  s*»mc  painstaking  experiments,^  from  which 
be  ooneludes  that  the  symptoms  attribukd  t4>  vibration  were  really  those  of 
fiitigne  fever,  and  he  seems  to  deny  any  vibratory  distress. 

While  fatigue  fever  fn»m  exhaustion,  indepentlent  of  vibration^  is  of 
greater  moment  than  distress  resulting  from  vibratiou  alone,  still  the  latter 
ia  Doi  a  quantity  so  small  as  to  be  ignored,  and  where  coexistent  with 
esiiaiiBting  work,  as  driving  a  wheel,  may  be  largely  contributory  to  the 

>  of  reciting  distress. 

Termiiial  nervc«  also  are  affected,  numbness  of  the  hands  being  due  to 
of  the  ulnar  received  from  the  handles,  while  saddle-cramp  arises 
lire  and  buffeting  of  the  sciatic. 

^fedtB  upon  other  Timuea  and  upon  Organs, — If  bicycIiDg  increases 
bulk  by  growth  of  mnscle,  it  diminishes  girth  by  removal  of  fat.  Vigor 
of  cifCQiatioD  is  increased  in  special  organs,  and  freer  diminatiou  of  waste 


»  Fff^derick  Trevw,  Pliy&ical  Education,  Philadelphia,  1S92,  SI. 
>  E   B.  Turner,  British  Medical  Journal,  London,  1896,  i.  1610. 
"Ibid,  i    1212. 
Ton.  V^IO 
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prodiiets,  such  as  carboD  dioxide^  urea,  uric  and,  etc.,  results,  the  action  of 
the  skin  is  increased,  api>etitej  digestion,  and  absorption  are  improved,  in- 
testinal peristalsis  and  circulation  ai*e  accelerated,  and  rectal  evacuation  is 
facilitated, 

Chnclimans, — ^The  foregoing  review  of  the  effects  of  cycling:  *y^  t^^^ 
mnmd  gives  us  a  fair  knowledge  of  its  g<Jod  tendencies  in  modemtion  aiid 
of  its  evil  effe*-^ts  in  excess.  Danger  from  accident  or  overdoing  unsuits  it 
for  children  under  seven  years,  and  makes  one  chary  of  advising  it  to  be 
learned  hy  adults  over  sixty.  Each  case  most  he  judged  by  itself.  There 
is  mention  ^  of  Major  Knox  Holmes  at  eigbty-four  doing  a  **  century"  on  a 
tricycle.  For  the  sound  female,  except  during  menstruation  and  preg- 
nancy, cycling  is  alnujst  as  univei'sally  recomniendcfl  as  for  the  sound  male, 
Mr.  Treves's  ix)sition,  that  **  it  is  doubtfnl  if  cycling  can  be  declared  to  be 
good  or  suitable  exercise  for  young  women  and  young  girls,"  is  almost 
isolated. 

In  RecapitukiHon, — 1.  The  machine  should//  the  rider  in  all  details. 
These  are  weight,  gear,  length  of  stroke,  the  saddle  and  its  adjustment, 
and  the  height  and  form  of  the  handle-bar.  In  purchasing,  arrangement 
should  Ije  made  by  whicli  different  saddles  may  be  tried  before  one  is  se- 
lected. Women  and  girls  need  a  broad  seat,  and,  like  childixjii,  should  ride 
with  low  gear.     Children  alsi_>  retjnire  shorter  stroke. 

2.  The  rules  of  hygiene  already  formulated  as  to  clothing,  particularly 
for  girls,  the  care  of  the  overheated  body,  the  proper  time  for  exercise, 
with  relation  to  eating,  etc.,  are  again  referred  to  for  emphasis. 

3.  Ridej-s  must  sit  erect  and  keep  well  within  tlieir  powerej  notably 
children  and  the  inexperienced.  These  should  all  walk  hills  of  steep  in- 
cline, and  must  not  ride  too  fast  nor  too  far.  It  has  been  genemlly  recom- 
mended that  one  hill  \ye  walked  for  every  two  ridden.  Those  who  eat, 
sleep,  and  feel  well  are  within  their  ability  ;  thase  who  fail  in  any  one  of 
these  are  outside  their  powei's.  Such  should  reduce  their  exercise  one- 
third  ;  if  necessary,  intermit,  and  then  gmdually  renew.  Limitations  must 
be  respected. 

CYCLING   FUR  THE   UNSOUND.  | 

Therajieutic  use  and  contra- indications  alike  will  he  briefly  ctmsidered. 
Conditions  gn.»s,sly  unsuittxl  to  the  exercise  will,  of  coui"se,  be  ignored.  It 
must  alsi>  be  rewgnizetl  that  each  case  must  be  judgcnl  on  its  own  merits, 
and  when  cycling  seems  advisable  it  should  be  recommended  with  the  same 
explicitness  as  a  drug.  How  far,  how^  fast,  whether  jiermittc^  only  on  the 
level  or  up  how^  st-cep  an  incline,  whether  in  tijwn  oj^  oiily  on  unfre(|nented 
roads,  w^ith  or  without  an  instructor  or  a  comi>anion,  are  all  questions  of 
impoitance.  The  efTecis  should  l>e  w^atched  and  the  exercise  forbidden 
where  it  appeal's  ill  advised. 

Mumidar  deficiencies  in  the  ill  developed  and  in  some  of  the  malformed 

1  E.  B.  Turner,  British  Mwlicul  JoiinmU  Londuin  1896,  \,  1SS7. 
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nd  diBeised  can  be  improved  by  cycling.  With  sjiecial  regulatton  of  seat, 
tiodk-bar,  and  stroke,  tlie  wheel  has  been  advocated  in  the  treatment  of 
liUfaJ  q)inal^  curvature  (Fig  7).     It  has  also  been  employed  iu  the  im- 
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pfovcmeot  or  cure  of  paretic  muscle,  of  hysterical  paralyses  and  o^utrac- 
tares,  of  paralyses  due  to  anterior  poliomyelitis  and  to  neuritis,  both,  of 
coone,  in  the  chronic  stage. 

JmtdB  stiffened  by  rheumatism  or  trauma  have  been  limbei'ed  by 
vbeeltng.  Active  iiiHammatory  or  tubercular  disease  is,  of  course,  a 
eontm-indication. 

Sespiraionf  Diseases. — Since  this  exercise  increases  chest-expansion, 
rr«i  in  those  beginning  it  after  thirty',  and  also  favors  geueml  nutrition, 
it  is  moet  suitable  for  those  who  are  still  souud  but  are  expected  to  develop 
ffcttii"^  Likewise  it  has  been  advised  for  the  raoderately  phthisical,  who 
)mve  been  through  tlie  earlier  stages  and  are  eonsidereil  curcMl,  their  affected 
liti^  area  being  ciuiescent,  no  blood -spitting,  etc.,  and  dulne^ss  and  lack  of 
expansion  the  only  signs  observable. 

Whi^eling  has  proved  ver\'  usefid  for  the  after-effects  of  pleurisy,  the 
breaking  up  of  its  adhesions,  and  the  renewal  of  exjiansion* 

Vascular  Syst^^n, — Functionally  weak  heart-muscle,  tendency  to  fatty 
depoaiiion,  and,  in  its  early  stao^es,  mitral  i usufficieneyj  may  in  some  cases 
be  improved  by  cycling,  which  betters  the  general  Itealth  and  retards 
degeoeratiou  and  dilatation. 

Speed,  hills,  breathlessness,  and  riding  soon  after  meals  are,  of  course, 
to  be  jiortieularly  guaixled  against  in  heart  cases. 

Contra-indiiTitions  for  wbc^*lin^  are  tendency  to  dilatation,  fatty  degen- 
aaticMii  aortic  and  tricuspid  disease,  aneurism,  atheroma^  and  angina. 

With  regard  to  varicc^s,  the  eminent  anth(>rities  who  a(^uitted  cycling 
of  %'riii  dilatation  differ  as  to  tlie  advisability  of  the  sport  for  those  already 
iflliclecL  Mr,  Treves  thinks  these  cases  should  abstain  from  wheeling, 
wliile  Mr.  Turner  reports  them  to  be  benefitetl,  and  suggests  the  aid  of  a 
tttplMirler  in  varieooele  and  of  an  elastic  stocking  for  leg  cases. 


^0.  T«  Olio  KUiani,  Medical  Recoid,  New  York,  October  81,  1896,  615. 
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Nervous  disorders^  of  a  functional  character,  such  as  neurasthenia^ 
hypochondria,  hysterical  paralyses  and  contractures,  sexual  i>erver8ion,  and 
abnormal  sexual  appetite,  are  much  benefited  by  cycling,  vvliieh  improves 
the  general  health,  stiniulates  and  diverts  the  mind,  and  takes  the  place  of 
hard  work  for  those  who  have  superabundant  physical  reserves.  The  suit- 
ability of  bicyeling  for  certain  jmralyses  has  already  been  discussed  under 
tlie  heatling  of  Muscular  Development ,  We  might  add  Uj  the  list  cerebral 
gumma,  the  later  stages  of  mild  hemiplegia,  and  the  earlier  stages  of  ataxia, 
A  case  of  the  latter  that  was  aggravated  by  the  bicycle  has  been  under  our 
observation. 

Abdominal  Organs, — Within  limits,  wheeling  may  l>e  advised  in  se- 
lected ceases  of  modemte  albuminuria, — f.^.,  granular  nephritic  and  that 
from  gout  and  scarlatina.  It  is  useful  in  gravel,  and  may  be  indulged  in 
by  those  suffering  from  heniia  and  from  hyi>ertrophied  prostate,  if  the 
fc»rmer  is  happy  in  an  efficient  truss  and  the  latter  in  a  proi>erly  fitting 
saddle.  Hemorrhoids,  and  particularly  constipation,  are  favorably  influ- 
enceil  by  this  exercise. 

By  women,  suffering  in  diverse  ways  as  such,  bicycling  has  l^een  used 
with  great  advantage*  For  example,  there  may  be  mentioned  selected 
cases  of  pelvic  trouble  after  the  inflammatory  period  has  passed,  of  leucor- 
rhcea  aud  menorrhagia,  of  dysmenorrhfeB.  and  of  malpositions  of  the  utertis. 
All  the  elements  of  such  eases  must  be  considered,  aud  when  the  bicycle  is 
advised  for  them  it  should  be  conditional  upon  the  patient  keeping  the 
effects  of  the  exercise  under  her  physician's  observation. 

Con  tra-iudi  eat  ions  ai*e  diseases  of  liver,  spleen,  or  kidney,  whicli  involve 
organic  change,  and  certain  types  of  nephritis,  also  vesical  calculus,  cystitis, 
and  urethritis. 
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Deflmtioa, — An  acute  infectious  disease,  characterized  clmically  by 
fever,  gastro-iDtestitia]  catarrh,  a  scanty  eruption  of  is<jlated  slightly  ele- 
mted  roee^jolored  spots  which  disappear  iipou  pressure  and  are  develojied 
IB  iOooeaBive  crops ;  auatomically  by  lesions  of  the  lymt>h-follicles  of  the 
inteatiDes,  enlargement  of  the  mesenteric  glands  and  c*f  the  spleen,  and 
ptrmchymatous  changes  iu  the  viscera.  The  bacillus  of  E berth  is  present 
ifl  the  lesions. 

Synonymes. — ^Infantilc  remittent  fever;  infantile  hectic  fever;  slow 
ttenroos  fever ;  gastric  fever  ;  typhns  abdominalis;  ileo-typhus. 

**  Eoteric  fever,"  proposetl  by  the  late  Professor  George  B.  Wood,  seems 
the  most  appropriate  term  for  the  affection.  It  is  now  extensively  employed 
tnMmg  English-speaking  physicians^  and  esi^ecially  in  army  and  navy  med- 
ial circles  and  in  government  reports. 

Hietory. — Those  who  are  interested  in  the  growth  of  knowledge  con- 
eenuDg  enteric  fever  as  a  sulj^tantive  affection  should  consult  Mnrchison's 
*•  Continued  Fevers  of  Great  Britain,"  1873,  or  my  work  ufion  **  The  Con- 
Uooed  Fevers/'  1881.  The  names  of  Bretonneau  and  Louis  in  France^ 
JcDiier  in  England,  and  Gerhard  in  this  country  are  conspicuously  identified 
with  the  investigations  by  which  this  disease  was  separated  from  other  forms 
of  fever  and  its  pathology  made  clear.  Enteric  fever  in  infancy  and  ehild- 
bood  IS  of  shorter  duration^  milder  course,  and  lower  mortality  than  the 
iUQe  diaease  in  adult  life,  w^hile  its  temperature  conforms,  usually,  to  the 
icaiittent  ratlier  than  to  the  continued  tyi)c.  To  these  differences  is  due  the 
fret  lliat  the  early  periods  of  life  were  long  thought  to  enjoy  an  immunity 
fiom  tliifi  disease.  RilHct  and  Taupiu,  who  pu1>Iished  nearly  at  the  same 
tinCf  m  1839  and  1840^  independeut  descriptions  of  enteric  fever  as  it  ap- 
p«rB  in  childhood,  showed  this  view  to  be  erroneous,  and  demonstrated  the 
&cl  tbat  the  fever  prior  to  that  time  generally  known  as  infantile  remittent 
mm  idetitical  with  the  typhoid  fever  of  adults. 

■tioloffy. — Age  is  of  great  importance.  Enteric  fever  is  very  rare  iu 
tbe  §mt  and  second  years  of  life,  but  from  this  time  the  liability  progres- 
svdr  increaaes  until  adobiscence.  Mnrchison  has  recijixJed  a  case  iu  an 
isfiuit  six  months  old  who  was  attacked  at  the  same  time  with  her  mother, 
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and  Ogle  a  case  at  the  age  of  four  and  a  half  months.  The  anatomical 
diagnosis  was  made  in  each  of  these  case?. 

In  a  series  of  fifty  cases  treated  in  the  Mary  J.  Drexel  Home,  Phila- 
delphia^ analyzed  by  my  assistant*  Dr.  Henry  F*  Page,  three  occurred 
under  five  years,  twenty-one  between  the  fiflh  and  tenth  years,  and  twenty- 
six  between  the  tejitb  and  fifteentli  years. 

In  a  series  of  one  hundred  cases  treated  in  the  Pennsylvania  Hospital, 
studied  by  m}^  assistant,  Dr*  Walter  Roberts,  four  occurre*!  under  five 
years,  twenty -two  between  the  fifth  and  tenth  years,  and  seventy*four 
between  the  tenth  and  fifteenth  years. 

It  has  l>een  stated  that  cases  In  the  first  two  years  of  life  have  almost 
invariably  Ix'en  observed  in  general  epidemics.  To  this  rule  there  are 
undoubtal  exceptions,  I  have  seen  two  well-characterized  cases  in  private 
practice,  no  epidemic  existing,  one  of  them  at  the  age  of  eighteen  months, 
with  Dr,  Ashton,  last  year. 

The  Exritin^  (Jausf, — The  micro-organism  described  by  Eberth,  Koch, 
Gaffky,  and  others,  and  known  as  the  bacillus  typhosus  or  bacillus  typhi 
alxlominalis,  is  constantly  present  in  the  specific  lesions  of  enteric  fever. 
This  bacterium  is  the  cause  of  the  disease. 

The  Imcilli  are  motile.  They  are  about  one-third  the  diameter  of  a  red 
blood-corpuscle  in  length,  and  alxmt  three  times  as  long  as  broad.  The 
ends  are  blunt  and  rounded,  and  show  areas  of  dense  protoplasm.  They 
grow  readily  in  pure  culture  uprm  niitritive  media  of  various  kinds,  and 
can  be  differentiated  from  other  bacteria  with  which  they  were  formerly 
confounded,  espcc^ially  the  bacterium  coli  commune.  They  have  been  found 
IB  the  blood,  es])ecially  in  that  drawn  from  the  spleen  and  the  rose-cc*lored 
spots.  They  develop  in  clumps  in  the  lymph-tissues  of  the  intestine,  in  the 
mesenteric  glands,  in  the  spleen,  in  the  bone-marrow,  and  in  the  liver. 
They  have  been  foimd  in  the  bile,  in  the  urine,  and  in  the  sweat.  Their 
presence  has  been  demonstrated  in  endccardial  vegetations  and  in  serous  and 
purulent  exudates  in  diffei'ent  parts  of  the  body.  They  cannot  l>e  discov- 
ered in  the  intestinal  discharges  of  adults  until  the  seventh,  sometimes  not 
until  as  late  as  the  sixteenth,  day. 

Tills  organism  retains  its  vitality  outside  of  the  brjdy  for  a  period  of 
time  the  extreme  duration  of  which  is  not  known.  In  stagnant  and  in 
running  water  it  is  measured  by  weeks.  Its  power  of  growth  and  its 
pathogenic  properties  persist  after  freezing  and  after  alternate  freezing  and 
thawing.  It  grows  luxuriantly  in  milk  without  altering  the  physical 
properties  of  that  fluid. 

It  has  been  shown  that  the  bacilli  i-ctain  their  vitality  in  dried  and 
moist  fet^l  matter ;  that  they  also  grow  and  multiply  upon  the  surface  of 
the  soil  J  into  which,  if  it  be  moist,  they  jx'netmte  to  a  considerable  depth. 

Typhoid  bacilli  reach  the  interior  of  the  bc»dy  by  way  of  the  alimentary 
canal.  If,  as  has  been  asHume<;l  in  some  instances  to  l^e  the  case,  they  are 
inhaled  with  particles  of  dust  floating  in  the  air,  it  is  pi'obable  that  they 
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entangled  in  the  secretions  of  the  mouth  and  pharynx  and  are 

Eateric  lev.  r  i^  m  the  vast  majority  of  iastances  oontract-ed  by  drfnking 
waier  which  has  been  defiled  l>y  sewage.  The  prevalence  of  the  disease  in 
ifii  endemic  form  in  cities  and  many  local  epidemics  are  directly  traceable  to 
Cbis  cmuse.  Water  that  has  been  recently  boiknl  may  becume  contaminated 
from  AQ  unclean  filter  or  trom  ice  that  contains  the  bacilli.  The  origin  of 
lotml  epidemics  has  in  many  instances  been  traced  to  the  pollution  of  the 
«aler-$upply  by  a  single  patient,  iis  in  the  catjc  of  the  great  epidemic  in 
PIrmotithy  Pennsylvania,  in  1885.  In  a  j>opuIation  of  eight  thousand, 
twelve  hundred  cases  riecunxKl.  Limited  local  epidemics  and  house  epi- 
detDica  may  frequently  be  traced  to  a  single  patient. 

Less  common  is  infection  by  milk  which  has  been  mixed  with  polluted 
wnter  either  intentiunally  or  in  cleaning  tbe  cans* 

Articles  of  food  may  be  contaminateil  by  the  soiletl  fingers  of  those  who 
prqjftri?  it  or  of  the  attendants  upon  the  sick,  and  the  Imeilli  may  be  trans- 
porlfd  by  house-flies  from  the  fecal  discharges  of  i>atienis  to  articles  of  food, 
i^»edadly  to  milk*  Raw  vegetables  and  other  foods  that  have  been  washed 
WTth  water  containing  typhoid  bacilli  may  become  tlie  source  of  info»tion ; 
md  it  has  recently  been  shown  that  oysters  **  freshened**  for  the  market  by 
txpoemne  for  a  short  time  in  the  fresh  water  of  streams  defiled  with  tlie 
af  towns  or  cities  may,  if  eaten  uneo<3ked»  give  rise  to  enteric  fever. 

Limited  epidemics  of  enteric  fever,  as  of  uther  transmissible  diseases, 

oooorred  under  Ciunditious  in  which  it  has  l_>cen  impossible  to  trace  the 

of  the  infection,  and  sporadic  cases  not  infretpiently  occur  under  cir- 

that  cannot  W  explained.     Our  inability  tfi  tmci3  the  infec^tion 

root  warrant  ihe  assimiptiou  that  the  infecting  principle  of  enteric  fever 

germ  widely  diffused  in  nature.  On  the  other  hand,  tliere  is  abundant 
Mian  to  believe  that  it  is  invariably  derived,  either  dii^ectly  or  indirectly, 
(torn  a  previous  a\t^  of  the  dim^ase* 

Pathology. — Eberth's  bacilli,  having  gained  access  to  the  organism  by 
cbt  ga«tro- intestinal  tract,  penetrate  the  lymjjh-fnlliclcs  of  the  inteiritines,  iu 
which  they  develop.  They  are  transported  by  the  lymph-current  and  tlie 
blood  from  the  site  of  their  primary  growth  to  the  mesenteric  glands  and 
tbe  gpleen  and  widely  throughnut  tbe  Ijody,  growing  in  clumps  in  various 
Ofgaas  and  in  particular  in  the  lymphatic  tissues,  fur  which  they  show  au 
cqitdal  predilectitm*  During  this  proc^-ss  toxic  principles  are  elaborated, 
lo  which  the  constitutional  plienomena  are  due,  The  bacilli  are  not  found 
in  lhi£  fecal  dischargt*s  in  the  early  course  of  the  disease,  but  first  make  their 
appeanmce  alx»ut  the  time  that  m-crosis  of  the  lympli  elements  takes  place* 
Tbia  faet  ahows  that  they  do  not  develop  as  do  the  iMcilli  of  cholera, — free 

tin  tlie  Inmen  of  the  IxjwcL 

The  f^'eater  nuraljer  of  the  bacilli  produced  in  the  Iwdy  are  [irobably 
deelfoyed  during  the  course  of  tbe  attack.  The  remainder  ai-e  discharged 
with  the  Mools  and  to  a  slight  extent  witii  the  urine ;  sonie  few  in  the 
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vomited  or  expectorate  matters  and  in  the  i>erspiration.  They  are  not 
elimiDated  by  tiie  expired  air  nor  in  the  exlmlatious  from  the  surface  of  the 
body.  Enteric  fever  is  not  tmiismissible  in  the  same  manner  as  typhus 
fever,  measles^  or  small-pox,  and  cannot  be  regarded  a^  contagious  in  the 
ordinary  meaning  of  the  term.  It  is  eommimicated  from  the  sick  to  the 
well  by  ingesta  oontaimug  the  typhoid  bacilli,  and  in  the  vast  majority  of 
cases  by  drinking  water  detiled  with  sewage* 

Pathological  Anatomy. — Enteric  fever  in  young  infants  is  rare  and 
a  fatal  result  is  infrequent.  Our  knowledge  of  the  lesions  is,  therefore, 
comparatively  limited.  From  what  is  known,  however,  it  may  be  assumed 
that  the  local  intestinal  process  is  much  less  intense  than  at  later  peritxls  of 
life.  There  is  hyperplasia  of  Peyer*s  patches  j^rogi'essively  mom  markeil 
fmm  the  npjier  portion  of  the  ileum  to  the  neiglilx)rhood  of  the  ilet^-cfecal 
valve,  and  often  limited  to  the  latter  region.  The  solitary  follicles  of  the 
small  intestine  and  the  c^»lon  are  also  implicated.  In  a  considerable  propor- 
tion of  the  cases  terminating  fatally  the  lesions  of  the  agminate  and  solitary 
glands  do  not  go  on  to  necrosis,  and  when  ulceration  does  take  place  it  is 
seldom  extensive  or  deep,  and  perforation  is  rare.  It  may  be  assumed  that 
necrosis  and  ulceration  are  infrequent  in  cases  terminating  in  recovery. 
Auto[>sies  not  rarely  show  in  cases  in  wiiich  the  clinical  diagnosis  has  been 
fully  established  only  slight  injection  and  infiltration  of  Fever's  patches, 
the  solitary  fi>llicles,aiid  the  mesenteric  glands,  c^mditions  not  unet>mmon  in 
the  intestinal  diseases  of  childhood,  and  in  scarlet  fever,  measles,  aud  diph- 
theria. Under  these  circumstances  the  anatomical  diagnosis  must  rest 
uiuyn  the  results  of  cultures  of  the  intestinal  contents,  the  lymph  structures, 
and  other  organs.     The  api>endix  may  be  the  seat  of  ulceration. 

It  Ls  in  acctvrdance  with  the  alxjve  facts  that  the  enteric  fever  of  child- 
hood in  a  large  proportion  of  the  cases  differs  markedly  from  that  of  adult 
life,  and  in  particular  that  it  is  very  commonly  attended  by  insignificant 
intestinal  symptoms.  The  infantile  ty|K?  of  the  disease  is  ♦X'casionally  ob* 
served  in  adults.  Cases  have  been  i^p^jited  in  which  the  symptoms  have 
been  lieyond  question  those  of  enteric  fever,  but  upon  section  the  intestinal 
lesions  have  not  been  found,  though  enlargement  and  softening  of  the 
mesenteric  glands  and  of  the  spleen  aud  parenchymatous  changes  in  the 
other  viscera  have  been  present. 

Vascidar  injection  of  the  mucosa  surrounding  tixe  affectetl  glands  and 
other  evidences  of  niild  catarrhal  enteritis  are  present*  The  mesenteric 
glands  are  swollen,  and  the  spleen  is  enlai'ged  and  softened. 

Parenchymatous  changes  in  the  viscera  are  much  less  frequent  and,  as  a 
rule,  less  advani-ed  than  in  adults. 

The  mesenteric  glands  show^  changes  similar  to  those  which  occur  in 
the  intestinal  lymph-glands.  They  ai-e  early  in  the  course  of  the  disease 
enlarged  and  hypei^mic  ;  later  they  are  pale  and  present  minute  areas  of 
necrosis.  In  the  majority  of  instances  these  lesions  appear  to  undergo  com- 
plete resolution  ;  occasionally,  how^ever,  softening  and  cheesy  changes  take 
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piloe,  and  the  glands  raay  ultimately  l>ecome  calcareous.  The  Ijiiipliatic 
giads  in  the  fissure  of  the  liver,  the  eiitero-perituiieal  glaridtji,  aud  the 
bmDchial  glands  show  similar  changes. 

The  spleen  is  enlarged  in  almost  all  eases;  its  substance  is  softeneil. 
I'pou  i?eetion,  the  pulp  is  brownish  red  or  chocolate-colored,  and  not  infre- 
^ueDily  shows  hemorrhagic  infarcts. 

liver  is  early  in  the  Cfjurse  of  the  attack  hyjjersemic  and  slightly 
;  later  it  becomes  pale.  The  liver-cells  are  granular,  fatty  ;  the 
nucld  indistinct  or  absent  Minute  disseminated  areas  of  necmsis  are 
^eaetimes  seen.  It  has  not  yet  been  definitely  determined  whether  these 
lltts  are  caused  by  the  direit  action  of  the  bacillus  of  Eberth  or  by  the 
action  of  toxalbumins.  The  subject  has  been  studied  by  Walter  Reed, 
who  regards  tlie  latter  explanation  as  more  probable.  Pyle{>hlebitis  has 
oecurred  in  rare  instances.  Typhoid  bacilli  have  l>een  found  in  the  pus  of 
SverabficesB  and  in  lai^e  numbei^  in  the  contents  of  the  gall-bladder. 

The  Kidneys. — The  changes  in  these  organs  consist  of  cloudy  swelling, 
witli  gmuular  degeneration  of  the  cells  of  the  convoluted  tubules.  Acute 
nephritis  is  very  rare  in  the  enteric  fever  of  childhood.  Disseminated  minute 
areas  of  round-celled  infiltration,  sometimes  going  on  to  softening  and  necro- 
as, have  been  observed.  The  appearance  may  be  that  prest^nted  by  miliary 
ideesaeB.  Typhi ^id  bacilli  have  been  found  in  these  collections  of  pus, 
He  presence  of  the  tiacilli  has  been  demonstrated  in  non-albuminous  urine; 
wtth  gneater  frequency  when  albumin  is  present,  and  in  *^ses  of  pyuria. 

The  Heart  and  Blood-  Vensels, — Inflammation  of  the  endixsirdium  is 
wjr  rare,  and  usually  slight.  Pericarditis  is  also  rare.  The  myocardium 
16  rekxtxl  and  flabby.  Granular  and  fatty  degeneration  occur.  The  stri- 
ition  of  the  fibres  is  indistinct  or  lost.  The  changes  in  the  vascidar  system 
thai  frequently  occur  in  the  enteric  fever  of  adult  life — namely,  proliferative 
tod  obliterating  endarteritis  and  phlebitis  with  tliromlwsis — ^are  extremely 
nre  in  childhood. 

27j^  Reifpirafory  Organs. — The  lesions  of  ulcerative  laryngitis  may  be 
JveKDt  Evidences  of  bronchitis,  broncho-pneumonia,  hypostasis  of  the 
de^ieodent  portion  of  the  lungs,  and  spleuization  are  common.  i*ulmonary 
inikretion  may  occur.  Croupous  pneumonia  is  not  common.  Plastic 
piairisy  and  pleural  effusion  are  rare ;  the  effusion  is  in  a  majority  of  the 
Cttes  purulent. 

The  Nervous  SyBteni, — Gi'oss  anatomical  changes  are  rare.  Increased 
tiacijlarity  of  the  pia,  with  puuctiform  hemorrliages  into  the  ln-ain  sub- 
ttuice,  occurs.  Cerebral  embolism  has  lieen  noted.  Abscess  of  the  brain 
■ly  be  observed  as  a  result  of  otitis.  After  daith  late  in  the  course  of  tlie 
ittiek^  oedema  and  moderate  distention  of  the  ventricles  may  Ijc  present,  and 
iPf  to  be  attributed  to  the  wasting  of  the  cerebral  sul>stance. 

Atnong  the  less  common  complications  of  enteric  fever  in  childhood 
Bity  he  eDumerated  parotid  bul>c> ;  gangrenous  inflammation  of  the  mouth 
or  geuitAlia ;  peritonitis  following  perforation,  or  as  the  result  of  infection 
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tlirongh  the  wall  of  the  gut ;  suppurative  arthritis  ;  luultiplt^  abscesses^  and 
furunculosis.  The  lesions  of  tulierculosis  are  not  infrequently  observed  in 
the  bodies  of  children  who  succumb  to  enteric  fever. 

Symptomatology*' — The  modifications  of  the  general  clinical  course 
of  enteric  fever  jieculiar  to  early  life  are  common  in  children  under  ten 
years  of  age.  Between  the  tenth  and  the  fifteenth  year  many  of  the  cases 
present  the  svinptoms  seen  in  adults.  On  the  whole,  the  reaction  to  the  in- 
fection in  early  life  is  less  intense  than  later*  Symptoms  referable  to  the 
intestinal  lesions  are  less  conspicuous  than  those  due  to  derangement  of  the 
nervous  system.  The  onset  is  often  abrupt ;  the  temperature  usually  c*>n- 
forms  to  the  remittent  t^^pe  throughout  the  attack ;  the  duration  is  shorter, 
and  serious  complications  and  sequels  are  far  less  frequent. 

Onset. — A  ix-riod  of  prodromes,  characterized  by  lassitude,  headache, 
coated  tongue,  and  loss  of  ap|>etite,  and  the  insidious  onset,  with  gradual 
rise  of  temperature,  am  less  eomraou  than  in  adult  life.  A  considerable 
proportion  of  tlie  cases  begin  abruptly  with  symptoms  of  acute  indigestion 
and  a  sadden  rise  of  teraiierature.  In  the  combined  series  of  one  hundred 
and  fifty  eases  alx>ve  referred  to,  the  onset  of  the  attack  was  abrupt  in 
forty-one.  Vomiting  is  not  uncommon ;  it  occurred  in  tweuty-two  eases  out 
of  one  hundred  and  fifty.  Convulsions  or  chills  are  rare.  Early  bleeding 
at  the  nose  is  less  frerpient  in  children  than  in  adults.  In  other  instances  the 
symptoms  of  the  onset  are  those  of  an  oi"dinary  influenza, — repeated  shiver- 
ing, headache,  and  rapid  elevation  of  temperature.  Or,  again,  the  [mtient 
may  complain  of  sore  thniat,  atid  upon  ins|>ectIon  there  is  found  an  erythe- 
matous angina,  with  enlargement  of  the  tonsils.  In  rare  instances  the 
attack  Ix^gius  witli  the  sym[>tonis  of  croupous  pneumonia,  and  in  the  course 
of  twenty-four  hours  the  physical  signs  of  c<jusolidation  of  the  lung  may  be 
made  out.  Cases  presenting  these  phenomena  may  be  arranged  in  two 
gi*oups:  one  characterized  by  an  early  localization  of  the  typhoid  process  in 
the  lung,  the  other  by  the  association  of  two  coincident  pathological  condi- 
tions,^— pneumonia  and  enteric  fever. 

The  Digestive  SyM^m, — Loss  of  apt»etite  is  marked  throughout  the  attack. 
Upon  the  occurrence  of  detervesceuce,  however,  hunger  is  often  urgent. 
There  is  moderate  thirst.  The  tongue  early  in  the  cx)urse  of  the  disease  is 
moist,  slightly  swollen,  and  often  covered  with  a  whitish  fur,  the  edges  and 
tip  being  of  a  bright  red  coh^r.  The  dry,  fissured  tongue  of  the  graver 
<^ses  in  adult  life  is  not  often  seen.  Sordes  is  likewise  cxjmparatively  mre. 
Cracking  of  the  lips  and  fissures  about  the  angle  of  the  mouth  are  tx)mmon 
in  the  severer  cases.  The  mucous  membrane  of  the  palate  and  pharynx  is 
not  infiwiuently  the  seiit  of  a  mild  catarrhal  inflammation.  Membranous 
pharyngitis  is  not  common.  Suppurative  otitis  media  occurs  with  great 
frequency  in  some  epidemics. 

Nausea  and  vomiting  are  much  more  common  tlian  in  adidt  life. 
Persistent  vomiting  is  usually  due  to  some  complication,  such  as  nephritis, 
meningitis,  or  i>eritonitis. 
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A^rJftinat  Symp(f/nis, — Liquid  stools  occur  at  some  time  during  the 
'■  of  the  disease  in  ranre  than  half  the  eases*  Diarrkea  is  rarely  pro- 
fmBf  ike  immber  of  di^c^harges  c<jmmonIy  ranging  between  two  and  five  in 
tbe  cpurse  of  twenty-four  hours.  They  are  usually  yellowish  or  brownish- 
Tellow  in  cjolor,  thin,  with  now  and  then  seybalons  masses,  sometimes 
Btocos,  oct«sioually  undigesteil  milk-curds.  Diarrhrexi  was  noted  in  seveuty- 
oot  of  one  hundred  and  iifty  cases  under  fifteen  years  of  age.  In  a 
proportion  of  the  cases  there  occurs  a  regular  daily  movement  of 
tani-dolld  consisteuee,  not  diH'enng  in  ap]>eai"ance  from  that  t^f  health.  In  a 
bi|^  proportion  there  is  consti^iatiou.  This  condition  was  observed  in 
forty-two  out  of  one  hundixJ  and  fifty  cases.  The  state  of  the  bowels  is 
miu^b  iDfluenced  by  the  amount  and  character  of  the  aliment.  Tenderness 
nftm  pressure  in  the  ileo-cseeal  region  or  around  the  navel,  and  exceptiou- 
aily  over  the  whole  aWIomen,  ix?eor8.  It  is,  however,  less  common  and 
]em  marked  than  in  adult.s.  Tympanites  is  relatively  infrequent  in  ehikl- 
llood,  and  when  present  is  nsnally  of  moderate  degree.  It  was  present  to 
mue  degree  in  seventy- four  out  of  one  hundit^l  and  fifty  cases*  Some  de- 
gree of  tympanites  is  frequently  assoeiateil  with  constipation,  and  in  rare 
mem  enonnous  aWominal  distention  <Kxmrs  in  children.  Very  great  tyrn- 
pinites  is  associated  with  deep  ideenition. 

Intestinal  hemorrhage  is  less  common  than  in  adults.  It  occurs  most 
fi^ueutJyat  about  the  end  of  the  second  ww/k.  In  a  series  of  one  hundred 
caiea  of  enteric  fever  in  children  observed  in  the  Pennsylvania  Hospital  in- 
testma]  bemorrbage  occurred  in  two  instances.  The  fimt  was  a  child  six 
years  old,  who  had  large  hemorrhages  uiK>n  the  fourteenth  and  seventeenth 
days  of  the  attack  ;  the  second,  a  child  aged  thirteen,  w^ho  had  snioll  hemor- 
iliages  on  the  twelfth  and  thirteenth  days  of  the  attack.  Both  cas4?s  recov- 
ered. Xo  case  of  intestinal  hemorrhage  o<.'Curreil  in  fifty  castas  treated  in  the 
Mary  J.  Drexel  Home.  Hemorrhage  is  less  frequent  under  the  age  of  ten 
thao  it  is  between  the  tenth  and  fifteenth  yturs.  The  amount  varies  from 
a  fll^it  trace  to  a  copious  discharge  of  bright  red  blood.  Conceale<l  hemor- 
riiage  may  ooc^ur.  When  the  blood  loss  is  considerable,  the  symptoms 
of  intenial  bleeding  are  present,  and  after  a  time  blood  appears  in  the 
iloob. 

Henoch  has  reported  a  case  in  which  hemorrhage  occurred  in  a  girl  ten 
jeara  old  in  the  course  of  a  relapse  which  began  in  the  third  week.  There 
wai  at  first  an  insignificant  hlecJiug,  which  was  followed  on  the  next  day 
by  a  very  copious  hemorrhage,  with  fatal  collapse.  Fatal  intestinal  hemor- 
rbige  occurred  in  a  child  twenty-two  months  old,  in  whom,  upon  post- 
Biortem  examination,  the  lesions  of  enteric  fever  were  found. 

Hi'«»orrfaage  is  attendeil  by  an  abrupt  fall  of  the  temperature,  as  shown 
to  (be  aocompanying  chart. 

Perforation  of  the  intestinal  wall  is  extremely  rare  in  childhood.  In 
Undrcd  and  fifty  oases  under  fifteen  years  of  age  i>erforation  (Xjcurred 
a  single   instance.     The  patient  was  thirteen  years  of  age.     The 
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symptoms  developed  suddenly  on   the   twenty-eighth  day  of  the  at 
Death  followed  in  a  few  hours, 

Henoch  has  recorded  a  caae  in  which  perforation  occurred  in  a  boy  aged 
eleven  in  the  fifth  week  after  convalescence  had  apparently  \yeeii  established. 
Statistics  present  a  wide  miige  of  %'ariation  in  regard  to  the  frequency  iu 
children.  Among  two  hundred  and  thirty-two  cases,  according  to  Barthez 
and  Rilliet,  it  occurretl  in  three  only.  Among  seventy -three  persons  in 
whom  this  accident  is  noted,  JIurchison  found  fourteen  to  Ijc  under  fifteen 
yeai-s  of  age. 

CHART   I. 
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fijimre  enteric  fever;  bemoirliage  on  the  nlntli  day :  ^irl  nine  jean  old.    Seen  In  consultation 

with  Dr,  S.  Soils  Cob^n. 

The  occurrence  of  this  accident  is  often  preceded  by  hemorrhage.  The 
perforation  is  usually  situated  in  the  lower  part  of  the  ileum,  but  it  may 
be  in  the  caput  coli  or  in  the  appendix.  Acute  septic  {>eritouitis  immedi- 
ately  I'esults.  This  is  almost  always  diffuse,  though  it  may  in  rare  in- 
stances l>e  circumscribed  by  the  immediate  formation  of  adhesions  to  an 
adjacent  loop  of  gut  or  other  viscus.  The  occurrence  of  perforation  is 
manifestKl  by  al>doraiual  pain,  which  rapidly  extends  over  the  entire  aMo- 
men,  symptoms  of  collapse,  vomiting,  and  the  rapid  development  of  tym- 
panites. The  aWominal  walls  ai^  rigid,  there  is  extreme  tenderness,  and 
tlie  ]>atient  lies  with  thighs  flexed  upon  the  belly.  Peritonitis  may  arise 
without  actual  perforation,  in  consequence  of  infection  at  the  s(^t  of  ulcera- 
tjuu  through  the  serous  coat  of  the  intestine.     To  this  category  must  be  re- 
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!  Ae  majority  of  the  ceases  io  which,  during  the  cx>iirse  of  enteric  fever^ 
tb»  cliQica!  pheiiomeDa  indicate  a  Itx'al  inflammatory  process,  starting  in  the 
Ueo-cncal  region  and  termiuating  iu  recovery. 

I  have  reported  an  iristanoe  of  this  kind.*  The  patient  was  a  puny  girl 
twelve  years  of  age;  her  defervescence  began  in  the  third  week.  On  the 
aeventeemb  day  the  moruing  temperature  was  normal,  and  on  the  twenty- 
fitst  defervescence  was  complete.  On  the  tweuty-tbird  day  after  the  be- 
gioniog  of  the  sickn<^s  the  patient  suddenly  complained  of  severe  pain  ia 
tbe  abdomeo  and  had  a  chill,  which  was  followed  by  vomitingp  intense 
uuaetk,  and  thirst ;  the  axillary  temperature  was  104.5°  F. ;  the  belly  tense 
ftod  tender;  the  poise  small ^  haitl,  and  140,  Decubitus  was  darsal,  with 
the  koees  drawn  up.  The  whole  abdomen  was  exquisitely  tender  upon 
palpation,  the  focus  of  tenderness  being  in  the  right  iliac  fossa.  The  urine 
cmtained  a  trace  of  albumin  and  a  few  hyaline  casts.  Recovery  took  place 
in  three  weeks.  On  two  occasions  in  the  course  of  the  following  month^ 
howevCT,  a  larger  meal  than  usual  was  followed  by  fever,  lasting  two  or 
cbree  days,  and  by  tenderness  in  the  right  iliac  fossa.  A  similar  case,  also 
tenninattng  in  recovery,  has  recently  occurred  in  a  boy  fifteen  years  old  in 
mjr  service  in  the  German  Hospital. 

Peritonitis  may  alst»  occur  as  the  i-esult  of  the  rupture  of  a  pseudo- 
ibsoesBy  caused  by  the  softening  of  a  mesenteric  glaud  or  in  consei|ueace  of 
the  rupture  of  an  abscess  in  the  gall-bladder,  rupture  of  the  spleen,  or,  very 
nrrly,  iu  consequence  of  the  rupture  of  an  abscess  in  the  abilominal  wall. 
The  laoniparative  infref|uency  of  perforation  and  hemorrhage  iu  childhood 
iidne  to  the  mildness  of  the  intestinal  lesions. 

The  Spleen. — Enlargement  of  this  oi^n  occurs  in  over  ninety  per  cent, 
iefaU  fiitnfT  The  increase  in  the  volume  of  the  organ  may  be  usually  recog- 
bjr  percussion  au<l  jialpation  towards  the  end  of  tlie  first  week,  some- 
as  early  as  the  third  or  fourth  day.  The  enlargement  of  this  organ 
mmy  usoally  be  made  out  at  about  the  time  the  rash  ajspears.  The  more 
lipid  the  rise  in  fever  the  earlier  does  the  spleen  enlarge.  The  lower  bor- 
der of  the  area  of  splenic  dulness  varies  from  two  to  five  centimetres  below 
the  border  of  the  ribs.  Great  restlessness  on  the  part  of  the  child  or  the 
of  tympanites  may  render  it  difficult  to  determine  |K>sitively  the 
'  or,  when  present,  the  extent  of  splenic  enlargement.  Enlargement 
rf  the  spleen  wm  definitely  made  out  in  ninety-two  of  one  hundred  and 
lir  caaes.  If  the  tumor  of  the  spleen  persists  after  defervescence,  the  dan- 
fs  0t  relapse  is  to  be  apprehcude<L  Tenderness  upou  jmlpation  is  o«}a- 
aaaslly  observed*  S[K)ntaneous  pain  in  the  splenic  region  is  not  common  j 
it  oaiy  result  from  perisplenitis.  Softening  infarcts  may  prove  the  starting- 
;  of  jwritouitis. 

The  Ormlatory  Si/stmu — The  pulse-rate  during  the  active  febrile  raove- 

m  m  one  hundred  and  forty-three  cases  ranged  from  70  to  134  per 
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minute.  The  pulse-frequency  in  enteric  fever  is  relatively  low  as  comi>ared 
with  the  elevation  of  temperature,  and  this  want  of  accord  is  more  marked 
in  older  children.     Dierotisin  is  uua>mmou  in  yonug  children. 

Endocardial  murmurs  wen*  noted  in  eighteen  out  of  one  hundred  and 
fifty  cases.  The  point  of  maximum  intensity  when  recorded  was  u&oally 
above  the  apex  or  at  the  ba.se.  In  the^ie  cases,  witli  a  single  exception,  the 
murmur  disappeared  during  convalescence.  No  murmur  was  detected  in 
the  seven  cast-s  under  five  yeai-s  of  age. 

The  Nervous  System, — Nervous  symptoms  are  almost  constantly  present. 
They  are,  however,  much  less  marked  in  infancy  and  ehildliotid  than  in 
adult  life.  Cases  in  which  they  are  al>sent  through  the  whole  course  of  the 
attack  are  rare,  ' 

Headache,  common  enough  in  older  children,  is  apparently  rai^  in  those 
iiuder  ten  years  of  age.  When  present,  it  is  usimlly  referred  to  the  fore- 
head or  temple&j  but  may  affect  the  whole  head.  It  subsides  early  in  the 
course  of  the  attack.  It  was  nott*d  io  one  hundrctl  and  tln^ec  out  of  one 
hundred  aud  fifty  cases.  Under  fi\'e  years,  seven  tases ;  headache  oliserved 
in  five:  between  five  and  ten  yeai's,  forty-lhi'ee  cases;  headache  in  twenty- 
six  :  between  ten  and  fifteen  years,  one  hundred  cases ;  headache  iu  sev- 
eoty-two. 

The  mental  condition  is  chamcterized  by  ai>athy  and  indifference,  even  La 
cases  of  moderate  severity.  The  child  lies  with  its  eyes  half  closed,  lightly 
somnolent ;  when  spoken  to,  it  turns  away  or  i-eplies  io  monosyllables,  fre- 
quently with  evidences  of  iiTitation,  often,  even  in  advanced  ehiklhotxl, 
refusing  to  show  its  tongue,  or,  if  showing  it,  forgetting  to  draw  it  in  again 
unless  told  to  do  so.  There  is  some  degree  of  impairment  of  hearing,  and 
dilatation  of  the  pupils  is  common.  Sleep  is  light  aud  easily  broken,  aud 
insomnia  is  sometimes  troublesome.     Vertigo  may  occur. 

The  well-known  con'espondence  between  delirium  in  sickness  of  every 
kind  and  the  intellectual  development  aud  mental  habit  of  tire  individual 
is  in  accordance  with  tlie  fact  that  iu  enteric  fever  in  childho(xf  apathy, 
somnolence,  and  stupor  are  more  common  than  delirium.  The  last  symptom 
was  present  iu  twenty-four  out  of  one  hundred  and  fifty  cases.  In  infants 
and  young  children  the  familiar  wandering  delirium  of  enteric  fever  in  adults 
may  be  accompanied  or  replaced  by  sudden  sharp  and  prolonged  outcries 
with  excitement. 

In  a  girl,  aged  twelve,  of  refined  pai'ents  and  carefully  brought  up,  the 
delirium  took  the  form  of  coprolalia,  and  for  a  period  of  ten  days  profane 
and  obsci^ne  wortls  and  phrases  were  re)-ieated  with  a  richness  of  vocabulary 
and  a  volubility  not  k*ss  astonishing  than  disti'essing. 

The  marked  nervous  symjitoms  seen  in  grave  cases  in  adults — snbsnltus 
tend i on m,  carphologia,  coma  vigil,  and  tremor — are  rarely  seen  in  yoimg 
children*  In  the  worst  cases^  cs^>ei-ially  iu  older  children,  all  these  sym|>- 
toms  may  occur.  Grinding  of  the  jaws,  tremor,  and  deep  coma  are  symj>- 
toms  of  ominous   import,      Cutaneous  hyperiesthesia   is   frequently  well 
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■Birfcfyl  and  extensive.  It  is  in  tlie  majority  of  instance*;  restricted  to  the 
abdomeD  and  lower  extremities,  and  may  be  associat^xl  with  ra<?hiaigia  and 
fmt&  of  spinal  tenderness. 

Oocsaionally  the  onset  of  the  attack  is  abrupt,  with  intense  lieadaehe, 
vomiting,  ])ainful  rigidity  of  the  hack  of  the  neck,  pupillary  phenomena, 
•quitu,  and  general  byi>enEsth€8ia, — symptoms  which  suggest  meningitis. 
Sock  cases  have  been  described  as  the  eerebrc*- spinal  form  of  enteric  fever. 
Id  ibe  early  days  of  the  disease  the  differential  diagnosis  cannot  be  made, 
but  the  appearance  of  rose-spots,  the  occurrence  of  a  splenic  tumor,  the 
rangf^  of  the  temjjerature,  and  the  reaction  to  the  Widal  test  usually  render 
tbr  diagnoe^is  a  .simple  matter  towards  the  end  of  the  fii'st  week.     At  this 
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Oerebfo-spLn&l  form  of  enteric  fever  ;  Lx^y  a^ed  four  years;  t'eunnylvatiiu  n^jfipltal. 

pfriod  the  nervous  symptoms  commonly  subside,  and  the  subset] uent  course 
of  the  case  is  that  of  an  oalinary  enteric  fever  of  varying  severity. 

A  Russian  boy,  aged  four  yoai*s,  was  admitted  to  the  Pennsylvania  Hi>s- 
pital  un  the  fourth  day  of  an  illness  attendcil  with  iMin  in  the  limbs  and 
fwdling  and  tenderness  of  the  belly.  Upon  admission  tliej-e  was  slight 
painful  rigidity  of  the  muscles  of  tlie  back  of  the  neck,  together  with  sjias- 
iiMidte  ctjutractions  of  the  muscles  uf  the  arms  and  hands.  Except  dilata- 
Bi  Ibere  were  no  pu|jillary  symptom.%  no  strabismns,  no  trismus.  Thei'e 
no  diaesee  of  the  ears*  A  few  horn's  after  admission  tlie  patient's 
l»iD{K9Bture  Biid<lcnly  fell  ironi  102°  to  95°  F.  It  rapidly  rose  again.  The 
cbOd  waa  fretful^  and  preferred  to  lie  upon  his  side  with  his  limbs  strongly 
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pun  upon  being  moved.     Aokle-clonus  was 

«re  increasecl.     A  small  amount  of  albunibj 

*  TasL&y  appeai'etl  in  the  urine.     There  were  one  or 

I  Ae  lips  and  a  few  pustules  ujjon  the  oceipital 

C|  the  tongue  was  moiBt  and  thickly  coated  with  a 

r»  ifc^at  wd  It  the  tip  and  edges.     Uix*d  the  third  day  after 

Hp«f  nrpied  rose-sjiots  apiieared  upon  the  abdomen  and 

i  made  out  to  be  enlarged.     Aboat  this  time  there 

I4if  tbe  nervous  symptoms ;  the  reflex  phenomena  sub- 

L  disappeared,  and  the  ease  pre*iented  the  symptoms 

rof  moderate  severity  in  childhood.     Treatment, 

Convalescence  retarded  by  furunculosis. 

meningitis  in  veiy  rare  instances  occurs  as  a  compli- 

k  cjirmngtances  the  meningeal  symptoms  do  not  usually 

rii  die  bepDniiig,  but  later  in  the  course  of  the  attat^k. 

9i»  common  at  the  beginning  of  other  acute  infections  in 

mark  the  onset  of  enteric  fever.     Occurring  later 

^«f  AecBanse,  they  are  usually  to  be  attributed  to  a  compli- 

;  or  Dephritis. 

is  marked  and  progressive.  Rigid  contmetioos  of 
^of  the  entire  trunk,  or  of  the  extremities  are  met  with 
^wmA,  as  a  rule,  in  female  children  approaching  the  age  of 
XMnlgia  is  sometimes  present  in  the  beginning  of  tlie  attack, 
A  MOW  mpt  to  occur  during  convalescence ;  it  commonly  involves 
^«f  the  irigemiiml  and  occipital  nerves.  Pain  in  the  feet  and 
liefnesB  upon  pressure,  disturbances  of  sensibility^  and,  in 
dS^i  localized  cedema,  oc*ciisionalIy  occur  during  conva- 
t  utios  are  due  to  a  subacute  j>eripheml  neuritis, 
fW  OMMt  ^'%><^^  Saise. — Deafness  is  very  common  and  sometimes 
^^j^^  R  wnally  appears  towanl?^  the  end  of  the  first  or  during  the 
tiMHt  rf  tfct  fiKond  week.  Vertigo  may  be  an  early  s}Tnptom.  Subjec- 
^i#  ^mBWT  imsations,  ringing  and  humming^  occasionally  occur  during 
|k^^  j^j|y  ji^^  of  the  attack »  Dilatation  of  the  pupils  is  obeerved  in  at 
Ih^I  ^<(  fhnrthf  of  the  cases. 

AihMi  without  hemiplegia  may  occur*  Among  the  rare  nervous  acoi- 
J^mi»  ^  fffllttte  fe^^^  ^°  children  are  ]>araplegia,  hemiplegia,  and  paralysis 
^  Ae  omhr  or  laryngeal  mu^les, 

The  kneM^rks  and  the  cutaneous  reflexes  are  slightly  increased.  In 
j^    stupor  thev  may  be  enfeebled  or  absent  altogether. 

lusaiiitv  mav  develop  after  the  deferx^est^nce, — post-febrile  insanity. 
The  nervous  svraptoms  peculiar  to  the  attack  ai-e  commonly  most  severe 
rter  the  disease  has  become  fully  established  and  subside  as  defervescence 
takes  place.  Tho-^e  that  develop  during  convalescence  usually  run  a  course 
of  some  weeks  or  months,  with  gradual  improvement,  and  in  a  majority  of 
the  instances  uiamately  terminate  in  complete  recovery. 
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r  Urinary  Sysiein, — The  changes  are  those  oht^-rved  in  the  other 
imte  iiifeetioiis  diseases.  There  is  early  in  the  course  of  the  attack  a  dinii- 
BUliOii  ID  the  quantity  of  nrine,  which  may  not  reach  one-half  the  normal 
tmoimt.  With  convalescence  the  secretion  of  urine  becomes  copious,  while 
its  «|>erific  gravity  falls.  The  rf*ac^:ion  is  usually  acid.  The  specific  gravity 
carl?  in  the  course  of  the  attack  may  range  from  1.020  to  L030.  With 
defervescence  it  falls  below  the  normal.  The  quantity  of  urea  present  in 
die  urine  has  been  found  by  some  observers  to  be  increased  ;  by  others, 
diminished*  Uric  acrid  is  increased.  Copious  deposits  of  urates  may  occur 
St  any  time  in  the  eoui"be  of  the  attack*  The  chlorides  are  diminished 
«mietimes  to  a  mere  trace. 

Albtiminuria  is  not  uncommon.  This  condition  was  noted  in  thirty-one 
out  of  ooe  hundred  and  fifty  wises.  In  a  great  majority  of  the  instances  the 
aibarain  is  present  in  mere  trace, — febrile  albuminuria.  If  acute  nephritis 
occur  as  a  complication,  the  amount  of  albumin  may  be  large  and  associated 
with  renal  casts  and  blofMl, — the  renal  form  of  enteric  fever. 

Pyuriai  is  not  common  in  children.     Retention  of  urine  is  unusual. 

The  toxicity  of  the  urine  is  much  increiised.  This  increase  occurs  in- 
dependently of  the  ele%'ation  of  terni>erature.  It  continues  throughout  the 
febrile  naovement  and  during  convalescence*  R4:w]ne  and  Weill  Ibund  the 
eiiBliiiarion  of  toxins  iu  cases  treated  by  systematic  cold  bathiug  to  be 
Biitfbnnly  increased,  and  in  some  instances  the  inoi^ase  amounted  to  five  or 
ebc  times  the  amount  of  the  normal. 

The  IHaxihlieacthn, — This  reaction,  first  dcscTibed  by  Ehrlich  in  1882, 
ionMtft  of  a  peculiar  color  dcvelojx'd  iu  the  urine  and  in  the  foam  when 
Ae  mine  is  shaken  in  a  test-tube,  ljy  the  action  of  diazo-benzine-sulphuric 
add  in  the  presence  of  an  excess  of  ammonia.  Two  test-solutions  are  used  : 
film,  a  five  per  cent,  solution  of  j?ulplianilie  acid  iu  a  solution  of  hydrochloric 
acid  in  distilled  water  (fifty  cubic  centimetres  to  one  thousand  cubic  ceiid- 
aiHres),  and,  second,  a  one-half  per  cent  solution  of  sodium  nitrite.  Foity 
cubic  centimetres  of  the  first  aud  one  cubic  eontime^tre  <jf  the  st^cond  are 
mimed  together.  Ec^ual  [)arts  of  this  mixture  and  of  the  urine  are  placed 
in  a  test-mbe.  A  strong  solution  of  ammonia  is  then  allowed  to  trickle 
dovn  tlie  sicle  of  the  tube.  If  the  reaction  ciccurs,  a  dark  gsirnet  or  cherry- 
nd  disk  appears  at  the  junction  of  the  ammonia  and  the  fluid,  and  u|:»ou 
hriik  ahakittg  there  develops  a  uniform  red  color  throughout  the  fluid,  with 
addkate  pink  tinge  upon  the  suf>erimtant  foam.  After  staiidiug  for  some 
hoQiv  an  olive-green  precipitate  is  deposited.  With  normal  urine  the  red 
eolor  ii  not  developed,  and  the  foam  is  brownish  yellow.  This  test  acquii^es 
tlavdcie  from  the  fact  that  the  reaction  occurs  in  the  gn^ter  numl>er  of  ca^cs 
of  enteric  fever  at  some  time  during  the  course  of  the  attack.  It  occurs, 
howifver,  in  several  other  diseases,  especially  iu  acute  miliary  tuberculosis, 
dimnic  taberculosis,  measles,  scarlatina^  malarial  fever,  and  pneumonia. 

MciulmataoD  o<*curring  during  the  attack  in  girls  at  puberty  is  some- 
nxfoaa  and  prolonged. 
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The  Skin. — The  eru2>tiou  ap|)ears  in  children  somewhat  earlier  than  in 
adults.  It  18  not  invariably  present.  This  phenomenon  was  noted  in  one 
hundred  and  thirteen  out  of  one  hundretl  and  fifty  cases*  In  seven  cases 
under  five  years  the  rash  was  present  in  all ;  in  forty-three  cases  lx?tween 
five  and  ten  years  it  was  present  in  thirty *seven ;  in  one  hundred  cases  be- 
tween ten  and  fifteen  years  it  was  recorded  as  present  in  sixty- nine  only. 
It  may  be  met  with  as  early  as  the  tliird  or  fourth  day.  There  is  no  re- 
lation l>etween  the  abundance  of  the  rash  and  the  severity  of  the  other 
symptoms.  In  some  mild  eases  there  is  copious  rash.  The  individual  rose- 
spots  differ  in  no  reapeet  from  the  eruption  as  seen  in  adults.  They  are 
not  found  during  convalescence,  but  i-eappear,  together  with  the  other  char- 
acteristic symptoms  of  the  disease,  upon  tlie  occurrence  of  relapse.  They 
are  not  seen  upon  the  dead  body.  They  are  most  frequently  found  upon 
the  abdomen  and  the  lower  jiart  of  the  chest  anteriorly.  They  ai-e  fre- 
quently found  upon  the  back,  especially  between  the  shoulder-blades,  and 
are  occasionally  present  ujwn  the  upper  part  of  the  thigh.  In  doubtful 
cases  they  should  be  sought  for  iu  these  situatioa^.  In  rare  instances  the 
typhoid  rash  is  encountered  upon  tlie  arms  and  le^s,  and  more  rarely  still  a 
few  s[3ots  are  seen  upon  the  face. 

Erythetna, — A  diffuse,  faint,  erythematons  rash  is  sometimes  observed  iu 
childn^n  during  the  first  week.  It  is  commonly  most  distinct  over  the  al>- 
domen  and  over  the  flexor  surfaces  of  the  limbs.  Its  usual  duration  does 
not  exceed  three  or  four  days,  though  Murchison  states  that  it  occasionally 
persists  throughout  the  attack.  It  is  not  peculiar  to  enteric  fever,  but  is 
met  with  in  other  febrile  affections,  esjiecially  in  individuals  of  fair  com- 
plexion and  delicate  skin.  If  the  en'thema  be  prominent,  and  jjaiticularly 
if  it  be  associated  with  a  slight  sore  throat,  the  disease  may  be  mistaken 
for  scarlatina. 

Herpes  is  less  common  iu  enteric  fever  than  in  other  febrile  affections. 
It  occurs,  however,  in  proportionately  greater  frequency  in  children  than  in 
adults. 

Urticaria  also  is  sometimes  encountered  as  an  accidental  msh.  Abun- 
dant sudamtna  ix^cur  late  in  the  course  of  the  disease  in  cases  attended  by 
free  sweating. 

The  kiche  c^rSbt^ale  may  be  produced  in  all  cases. 

In  the  early  course  of  the  attack  the  skin  is  usually  dry  ;  the  palms  of 
the  hands  are  dry  and  yellowish  in  ix^lor.  Sweating  is  not  infrequent  in 
the  latter  |>art  of  the  attack.  Slight  desijuamation  may  be  observed  during 
convalescent.'O.  The  hair  falls  out,  and  transverse,  lustreless  bands,  indi* 
eating  the  disturbanc^e  of  nutrition  that  has  attended  the  course  of  the 
disease,  appear  u{>on  the  nails. 

Emaciation  is  marked.  Boils  and  abscesses  of  the  skin  occur  during 
convalescence.  These  lesions  are  usually  distributed  upon  the  back,  but- 
tocks, and  outer  aspet^t  of  the  arms  and  thighs.  Furunculosis  apjjears  to 
be  more  common  in  cases  treated  by  systematic  cold  bathing  than  in  others. 
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Bed^sorea  are  not  common  in  cliildhood.  In  rare  indtaaces  in  grave 
i  SQi^erfimal  sloughs  may  occur  over  the  sacrum  or  the  trochanters,  or  at 
tbe  elf>ow,  the  heel,  or  the  occiput. 

I  lave  never  observed  laches  biemttres  in  childhood. 

The  facial  expression  of  the  older  childi-en  ill  of  enteric  fever  has  the 
same  |)eculiaritie8  as  that  so  often  described  in  adults.  We  see  here  the 
doll,  weary  expression,  the  pallid  countenance,  with  dusky  flushing  over 
one  or  both  cbeek-bones,  a  facies  the  significance  of  which  is  accentuated  by 
dilatation  of  the  pupils.  In  younger  children,  however,  in  mild  cases, 
and  in  those  treated  by  systematic  cHjld  bathing,  tliese  peculiarities  of  the 
pbysiqgnoniy  are  not  usually  present. 
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atren  ciiciompllcftC«d  cu«  of  enteric  fieirer ;  bojr  «ge<1  eight  yean  ;  tre&tment  expectant 
tfmpUjmmiLc   Sii^u  in  coneultaUon  irHb  Dr.  FUher,  of  Bound  Brook.  New  Jersey, 

FiPer. — The  teni[)erature  m  in  variably  elevated,  ranging  from  101°  to 
106*  F.  I  have  no  knowledge  of  afebrile  enteric  fever  in  chilJhotxL  In 
IIk  milder  cases  the  rise  of  temi>eratnre  is  gradual  and  the  onlinary  mani- 
falations  of  fever  are  frequently  nut  prononnced,  the  actual  condition  being 
reroded  only  by  the  use  of  the  thermometer.  The  gradual  access  of  fever 
iom  not,  however,  invariably  occur.  In  a  considerable  proportion  of  the 
ikildmi  the  onset  of  the  attack  is  abru[)i  and  the  rise  of  temperature  takes 
|iha  more  rapidly  than  in  adults.  It  is  in  this  group  of  ca^e^  that  defer- 
wtaocBce  by  rapid  lysis,  or  in  some  instances  by  crifiis,  occasionally  happens. 
In  iofne  nnoom plicated  cases  the  range  of  temjierature  closely  conforms  to 


^csk:   «  rfPBoiD  fever. 

^       X  :^  saxMircy  }C  in^uioes  the  peculiarities  of  the  tern- 
uwa  .jfeye  ^ctt  01  die  term  ''  infantile  remittent"  are  ob- 
-     I...  ••i--:*.  >  at  jinLysis  of  the  temperature  range  in  one 


L>.X::&^3l  TEMPERATURE. 

fSUKS   1. 

•c^^»;.F    .    i.-wtr*  Five  years.     Four  Cases. 

Cases.  Pkb  Ckvt. 

c*         »•    ^ 0  0 

^-         ^-1                           ' 0  0 

•*r      :                              0  0 

-.           ^-    : 8  75 

;      .                       1  25 

T^vt  Zr.  five  to  Ten  Vears.     Twenty  Cases. 

CisBs.  Feb  Cent. 

•2'    .    N*  a              0  0 

•i-    ,    •^'*  n         0  0 

.;-        ••*•  n         7  86 

*-   .    \)ie^'  a 12  60 

vv.    '.-J*  a 1  5 

•y^jmp  tlLf  Ten  to  Fifteen  Fears.     Sixty-four  Cases. 

Oasis.  Pkb  Cknt. 

'S**    c^-^-a 2  8.1 

-r-  ^   X^^isi 10  15-6 

's^  v  rO*'^ 24  87.5 

>^-^.o:sW*ia 24  87.5 

^xcX^^^Ji 4  6.8 

SERIES  B. 

Group  /.,  under  Five  Vears.     Three  Cases. 

Cases.  Pkb  Ckmt. 

:Oi*ocl«»in 0  0 

:02*  to  108*^  in 0  0 

lC^iolW*»in 2  76 

KV»*toia6*in 1  26 

OT^rlOS^in 0  0 

Oroup  JI.i  Five  to  Ten  Tears.     Twenty-one  Cases. 

Cases.  Pbb  Ckmt. 

U>2«  or  less  in 1  4.7 

102*»  to  108*>  in 8  14.8 

It^o  to  104®  in    .^ 8  14.8 

104®  to  105*  in H  62.0 

Over  105®  in 3  14.8 

Oroup  IJLj  Ten  to  Fifteen  Fears.     Twenty-six  Cases. 

Casks.  Pkb  Cknt. 

102®  or  less  in 1  8.6 

102otolOS®in 2  7.6 

108<»  to  104«  in 4  15.8 

104®  to  105°  in    ... 12  46.0 

Over  105°  in 7  26.0 


ENTERIC  OR  TYPHOID   FEVER* 


C0Met5ED   TOTALS. 

Group  /.,  U7%der  Five  Tears,     Seven  Ques* 

GA0XS.  Pi»  Cent. 

''or  l€»  in  .                      * 0  0 

102°  to  108**  in 0  0 

loa**  U>  lai**  in 2  28.6 

lot"*  to  1050  in .  4  67.2 

Over  10o*»  in ......  1  UJi 

Group  II*,  Five  to  Ten  Years.     Forty-one  Cases, 

Casis.  Pib  Csnt. 

108^  or  leai  in 1  2.8 

102»  lo  108*  in      . 8  6.9 

106«ldlO4'm .           10  23.2 

101«  to  105*»  in         .           23  63.5 

Over  106**  in 4  9.3 

Group  HI.,  Ten  to  Fifteen  Vtars.     Mnety  Cases. 

Gases.        Pbb  Ceiit. 

102*»  or  lew  in  .    .    . 3  S 

102*»tol03«in     .    . .  12  12 

108*  to  104'>  in 28  28 

101*  to  106<>  in 86  36 

Over  105*  in 11  11  * 

Ven^  higrh  temperatures  oecnrring  early  in  the  course  of  the  febrile 
movement  mu«^t  be  regarded  as  indicative  eitlier  of  an  iutense  iofection  or 
of  Ao  early  oomplication. 

The  average  diiratiou  of  the  febrile  movement  in  seven  cases  under  five 
years  was  eighteen  days.  It  was  ten  days  or  loss  in  two  instances,  from  ten  to 
twent)'  days  in  two,  and  over  twenty  days  in  three  instances.  The  average 
dufitioD  in  forty -three  cases,  inchiding  relapse,  between  five  and  ten  years 
cfage^  was  twenty-five  and  fonr-tenllis  days;  not  ineluding  relapse,  twenty- 
three  and  four-tenths  days.  It  was  ten  days  or  less  in  three  instances,  from 
hm  to  twenty  days  in  fifteen,  and  over  twenty  days  in  twenty -five  instances. 
The  average  duration,  including  relajxse,  in  one  hundred!  cases  Wtween  ten 
lod  fifteen  years,  was  twenty- three  and  one- tenth  days  ;  not  including  re- 
hfm^  it  was  twenty-one  and  five-tenths  days.  It  wa.^  ten  days  or  less  in 
At  instanced,  from  ten  to  twenty  days  in  thirty-five  instances,  and  over 
tirtiHy  dayfi  in  fifty  instances. 

During  the  early  convalescence  the  tenii»erature  frequently  fluctuates  in 
ilbiicirmal  ranges,  and  is  liable  to  be  elevated  by  trifling  canses?,  snch  as 
OTom  in  diet,  constijjation,  and  emotional  distnrbances.  These  tempomry 
•ooanoDS  of  fever,  to  which  the  term  '"^  rc^rrudcscenc**'  has  l>een  applied, 
wmmaoly  last  eome  hours,  rarely  more  than  a  day  or  two,  and  are  to  be 
^Hlioguiabed  from  true  relapses. 

1%©  attaok  of  enteric  fever  in  a  great  majority  of  instances  confers 
ioiDpIete  sobseqtietit  immunity.  There  are,  however,  many  exceptions  to 
tbis  rule,  so  that  a  second  or  even  a  third  attac^k  has  developer!  as  a  result 
of  remole  independent  infection  in  the  same  individual.     The  escape  in 
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,  of  adults  subjected  to  the  same  influ- 
I  dnnking-water  as  those  who  develop  the 
Bonity  aoquined  at  some  previous  period 
iii&oc7  or  childhood. 
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upon  tbe  forty-itxth  day  of  ihe  n^ttack  &ad  the  nlBeteenth  di;  of  ft 
;  girl  a^ed  eight  yeara.    Seen  in  coiMulUtion  with  Dr.  Lloyd. 


Ifhfinf  18  manifestly  the  result  of  a  reinfection  from  within  the 
•  ^  the  patit*iit.  It  is,  ia  truth,  a  repetition^  with  some  tnodifioations^ 
kpnmaiy  attack.  Why  the  primary  attack  confers  lasting  immuDity 
greater  number  of  individuals — an  immunity  that  runs  out  in  the 
©f  some  years  in  a  few,  and  leaves  the  jiatient  witli  the  liability 
ii^ruBipt  reinfection  in  the  aiurse  of  a  few  days  or  weeks  in  frora  three  to 
Mitu  per  cejit. — ^is  a  problem  that  awaits  solution. 

Relapses  are  probably  not  go  common  in  childhood  as  in  adult  life.  I 
Isveaeen  no  ^rond  attack  after  an  interval  of  months  or  years  in  a  child. 
In  one  hundred  and  fifty  cases  relapse  tjocurred  in  no  case  under  the 
£tUi  year;  in  three  cases,  between  the  fifth  and  teuth  yeai-s  ;  and  in  thirteen 
oneBi  between  the  tenth  and  fifteenth  years.  The  total  number  of  relapsea 
wifl  sixteen, — ten  and  six-tenths  per  cent.  The  average  duration  of  the 
^ftlmse  in  children  between  five  and  ten  years  of  age  was  ten  and  five-tenths 


Tilt:  scrura  reaetloiL    Ljirge  mafs«^  <*(  u^'^^lutiiiulcd.  mutionleiss  bacHlu  separatiCd  bf  open 
^I»aues.    (Froua  a  iptiolmeii  [irep&red  by  Dr  J.  C.  Bu  ClmIa,  Jr.) 
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diyi ;  in  children  between  ten  and  fifteen  years  it  was  nine  and  five-tenths 
dqri>  The  average  duration  of  the  poricKl  of  apyrexia  between  the  defer- 
Yteoeooe  of  the  priraary  attack  and  tlie  beginning  of  the  relapse  was,  in 
diildren  between  five  and  ten  years  of  age,  seven  days ;  in  the  Leases  between 
In  and  fifteen  years,  five  and  six-tentbs  days.  No  caee  in  which  relapse 
oeeurred  terminated  fatally. 

Multiple  relapses  were  not  noted. 

Tfcc  blood  in  enteric  fever  has  been  studied  in  this  country  especially  by 
Thayer  and  Cabot,  whose  results  snbstantially  agree. 

The  number  of  retl  corpuscles  at  the  beginning  of  the  fever  is  usually 
Dormal.  During  the  first  two  weeks  there  is  a  slight  progressive  diminu- 
tbo,  rapidly  accelerated  during  the  third  week,  and  frequently  continuing 
into  convalescence,  the  lowest  jKjiDt  being  usually  reached  about  the  first 
week  of  convalesoenoe. 

Thayer  finds  that  the  degree  of  aufemia  has»  as  a  rule,  a  direct  relation 
to  the  severity  of  the  case,  but  grave  anfcraia  may  follow  cases  that  appear 
to  be  inild«  Severe  post-typhoid  aufiemia  constitntes  a  grave  sequel  of  the 
attack. 

The  hiemoglobin  diminishes  with  the  red  corpuscles  and  to  a  greater 
pfoportionate  extent.  Its  return  to  tlie  normal  is  less  rapid.  The  leuco- 
cfttt  early  in  the  attack  are  about  normal,  but  their  number  gradually  falls, 
rmching  the  minimum  alx>ut  the  end  of  defervescence.  As  a  rulej  the 
diminution  is  slight  and  the  return  to  normal  is  gradual.  The  absence  of 
laiooeytosis  in  a  suapected  case  is  of  diagnostic  value. 

Cabot  calls  attention  to  the  fact  that  in  the  beginning  of  the  attack  the 
aumber  of  leucocytes  is  often  increased  (11,000),  and  that  there  is  a  cor- 
fegponding  increase  of  the  red  cells,  the  ratio  of  red  and  white  remaining 
normal.  This  he  attributes  to  coucentratiou  of  the  blood  as  a  conscquenre 
of  restricted  diet,  diarrhcea,  or  sweating.  Numerous  observers  have  di- 
rected attention  to  the  fact  that  there  is  an  apparent  increase  in  the  cor- 
puscular elements  of  the  blood  immetliately  after  the  cold  bath,  Cabot 
finds  that  in  rare  instances  leucocytosis  occurs  when  no  complication  can 
be  discovered  during  life.  He  is  iucline'd,  however,  to  believe  that  '*  in  all 
cases  in  which  leuoocytosis  exists  constantly,  some  complication  is  present, 
Ibcmgh  unrecognized.  The  possibility  of  a  secondary  septic  infwtion,  an 
yelitts  or  phlebitis  of  internal  veius,  cannot  l>e  excluded  without  fur- 
flier  evideoce,"  The  effect  of  inflammatory  complications,  such  as  local  or 
peritonitis,  phlebitis,  otitis  media,  abscesses,  pleurisy,  and  pneimio- 
mlmoet  invariably  to  produce  a  leutvicytosis  amounting  to  from  12,nOi} 
to  24^000.  In  patients  greatly  exhausted  by  the  disease  severe  complica- 
Biay  occur  without  being  accompanied  by  an  increase  in  the  number 
of  kliorieytefl.    Pyemic  and  septicemic  processes  are  likewise  attondal  with 

WidjJ  in  1896  describeil  a  peculiar  and  fharacteristic  effect  of  the  blood- 
of  enteric  fever  upon  the  typhoid  bacilli  in  cultures.     Upon  th 
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addition  of  one  part  of  blood-serum  to  ten  parts  of  culture-fluid  containing 
active  l)acilli,  the  baeillt  mpidly  lose  their  motility  and  l>er'onie  agglutinated 
ill  clumps  Dr,  Wyatt  Johnston,  of  Montreal,  discovered  that  this  power 
of  producing  agglutinatiun  of  the  bacilli  is  possessed  by  dried  blood  as 
well  as  fresh.  This  power  is  inherent  not  only  in  the  blood -serum  of 
enteric  fever  patients,  but  also  in  tlie  serum  obtained  by  blistering  or  the 
fluid  drawn  from  a  serous  cavity.  The  exposure  of  these  fluids  to  a  high 
temi>erature  destroys  the  power  of  agglutination.  Cuhures  not  over  twenty- 
four  hours  old  should  be  eraployed,^ — prefembly  aliout  fitlteen  hours  old. 
The  culture-metliuni  may  lie  agar  or  bouillon^  and  its  reaction  should  be 
slightly  alkaline.  In  the  majority  of  cases  this  property  of  the  blood-seinira 
is  developed  in  the  first  week,  but  in  some  cases,  confirmed  by  post-mortem 
examination,  the  serum  has  apparently  not  developed  the  propetty  until  the 
second  or  third  week,  and  in  some  few  instances  the  reaction  has  been 
absent  through  the  whole  course  of  the  attack.  It  would  thus  apj>ear  that 
even  where  all  soui-ces  of  error  ai^  eliminated  a  negative  reaction  is  not 
aUsolute  evidence  of  the  absence  of  enteric  fever.  The  blood-serum  of  in- 
dividtials  who  have  sufferetl  from  an  attack  of  enteric  fever  retains  the 
power  of  agglutination  for  a  eonsidemble  time,  a  jieriod  measured  in  some 
of  the  I'eeorded  cases  by  many  months. 

The  application  of  the  serum-test  in  the  case  of  the  fi:etus  and  the  new- 
born has  yielded  varyiug  results.  Widal  and  Sitard  ohtaintxl  a  positive 
reaction  wnth  the  blocxl  of  the  young  born  of  a  rabbit  inoculated  with 
typhoid  bacilli  six  days  previousl3\  Griffith  has  reported  a  case  in  which 
a  woman  suffering  from  enteric  fever  gave  birth  at  term  to  a  well-developed 
child  w^iose  blood,  obtained  when  it  was  seven  weeks  old,  ]>rodu(?ed  the 
characteristic  reaction.  This  writer  also  eitea  a  case  of  Chambrelent  and 
Saint-Philippe  in  which  the  reaction  was  pnxluced  by  the  blrnid  of  the 
mother  guttering  from  enteric  fever  and  that  of  her  child  horn  in  the 
eighth  month  of  pregnancy.  On  the  other  hand,  Etienne  failed  to  find  the 
reaction  in  the  bloo*]  of  a  foetus  although  that  of  the  mother  gave  a  positive 
reaction,  and  Charrier  and  A  pert  also  failed  to  find  the  reaction  in  the  blood 
of  a  three-months  foetus  although  the  blood  from  the  plai^eota  gave  it. 
These  cases  are  all  referred  to  in  Griffith's  article.^ 

A  woman  twenty -three  years  old  Avas  admitted  to  my  ward  in  the 
German  Hus|iital  on  tlie  23d  of  April,  1897,  in  the  fifth  month  of  her 
second  pregnancy  and  on  the  eighth  day  of  an  attack  of  enteric  fever.  She 
aborted  on  the  twelfth  day.  Her  blood  gave  positive  reactjon  with  the 
serum-test,  while  no  reaction  followed  the  test  made  witli  that  of  the  ftetus. 
At  the  end  of  April,  1897,  I  saw,  in  consultation  with  Dr.  McLemon,  a 
woman  suflering  from  sevei-e,  well -characterized  enteric  fever,  with  exces- 
sively liigh  temperature,  wiio  died  ot  the  end  of  the  third  week  of  tlie 
attack,  two  days  after  giving  birth  to  a  puny  child,  which,  however,  sur- 


vivfiL  The  blood  of  this  child  when  two  weeks  old  produced  the  charac- 
Widal  reaction. 

I  dasire,  in  passing,  to  call  attention  to  the  fact  that  in  geveral  instances 
reoefitljT  under  my  observation  of  pregnant  women  suffering  from  enteric 
fcrer  in  whom  abortion  has  taken  |>latVj  tliis  accident  has  been  attended  by 
1  mpid  and  permanent  fall  of  the  temperature  to  normal*  lu  the  case 
ibo^e  referred  to  in  the  German  Hospital  the  temiieniture  fell  upon  the  day 
of  the  abortion — the  twelfth  of  the  attack — m  twenty-four  houi^  from  103*^ 
to  BB^  F.,  and  after  rioctiiatious  of  less  than  two  degrees  remainal  normal, 
the  patient  making  a  goixl  c<.^uvalescence.  In  another  case  iu  the  German 
Hospital^  under  the  care  of  a  colleague,  a  primijwira,  aged  twenty- four, 
aborted  in  the  fourth  month  of  hor  pregnancy  and  on  the  twenty-fourth 
4ijr  of  the  attack*  The  temj>emture,  whirii  had  rangal  between  103^  and 
IM®  F,j  fell  rapidly  to  98°  and  did  not  again  rise.  This  patient  also  made 
a  good  oonvalescenee. 

JtdeiTurrefU  and  Concurrent  Disexwes. — Enteric  fever  during  its  course 
&iU  to  C5onfer  uj^on  the  i>atient  an  immunity  from  other  acute  infections. 
T^  ordinar}'  infectious  diseases  of  childhood  may  prt^cedc,  coexist  with^  or 
fetkiw  it.  Patients  suftenng  from  scarlet  icvcr  have  developed  enteric 
fever;  on  the  other  hand,  scarlatina  has  occurred  as  an  intercurrent  afiFec- 
tioD  during  the  course  of  enteric  fever ;  and  again,  instances  have  been  re- 
ported  io  which  the  eruptions  of  the  two  diseases  have  aijexisted.  Measles* 
pertuaBid,  and  varicella  may  also  develop  during  enteric  fever,  either  as 
intercurrent  maladies  or  during  convalescence.  Diphtheria  and  pseudo- 
diphtheria  occur  fref|ncntly  as  complications  in  the  course  of  enteric  fever 
in  childhood.  The  exudate  may  develop  upon  the  pharynx,  the  krynx, 
and  the  macons  surfaces  of  the  genitalia.  Noma  or  stomatitis  appears  to 
be  more  frequent  in  Europe  than  in  this  country. 

The  complications  noted  in  one  hundretl  and  fifty  cases  were :  abscess 
m  foureasedy  bed-sore  in  one  case,  furunculosis  iu  five  cases,  otitic  media  in 
ibar  cases,  parotitis  in  one  case,  pyeemia  iu  one  case,  tonsillitis  iu  two  cases. 

DiainioBiB. — Clikical. — Well-charax-terized  cases  of  enteric  fever  in 
ckiMrm  may  after  the  fifth  day  of  the  attack  usually  l>e  diagnosticated  with- 
out difEculty.  Prior  to  that  time  it  is,  however,  in  mrjst  iustani-es  imjKJssible 
It  tnakc  a  positive  diagnosis,  but  a  provisional  diagnosis  of  enteric  fever 
Bl^  \m  based  u^)on  the  ^concurrence  of  the  following  morbid  phenomena, — 
mmAjf  febrile  movement  wnth  evening  exacerbation,  headache,  epistaxis, 
JiafibiBaj  either  spontaneous  or  following  the  administration  of  mild  laxa- 
tii^  and  pn^ressive  asthenia.  A  direfl  diagnosis  may  l>e  made  if  tl)e 
lihril^  Gonvetnent  continues  and  is  associated  with  diarrhcea^  alxlominal 
B,  enlarged  spleen,  slight  tympany,  and  the  development  of  the 
tic  lenticular  rose*spots.  In  obscure  cases  the  coexistence  of  a 
hoiBaar  local  epidemic  is  of  diagnostic  importance. 

The  diffeif  ntial  diagnosis  from  a^rtain  other  acute  febrile  disoixlers  may 
bt  attended  with  considerable  diiticulty.     The  diseases  with  which  enteric 
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fever  may  he  ooofoimdefl  constitute  two  groups  :  first,  thoee  which  it  resem- 
bles in  the  first  week  of  its  course,  and,  set'ond,  those  ^vhich  it  resembles  in 
its  more  advaneetl  stages. 

The  first  group  includes  febricula,  iDJlueDza,  and  certain  of  the  exan- 
themata in  the  stage  of  onset. 

Febricula  and  mttiple  continued  fever  develop  abruptly  with  a  rapid  rise 
of  temperature,  and  usually  terminate  In  the  course  of  a  very  few  days* 
Enlargement  of  tbe  spleen  and  abdominal  symptoms  are  commonly  absent; 
rose-spots  do  not  occur, 

Injltiema  may  resemble  enteric  fever  in  the  first  week  of  its  coorse. 
The  onset  is  apt  to  be  more  abrupt,  the  headache,  rachialgia,  and  rhenmatoid 
pains  more  severe,  the  early  asthenia  more  marked,  and,  in  the  majority  of 
instances^  the  process  more  rapid,  than  that  of  enteric  fever,  so  that  the 
patient  suffering  from  influenza  is  usually  convalescent  before  tlie  period  at 
which  the  eruption  and  sjjlcnic  tumor  &ho\v  themselvc*8  in  enteric  fever* 
The  epidemic  or  pandemic  prevalence  of  influenza  is  of  diagnostic  impor- 
tance. Keserablanee  is  especially  marked  in  the  gastro-inteetinal  form  of 
influeDza.  Influenza  and  enteric  fever  oceasioually  occur  at  about  the  same 
time  in  the  same  individual,  I  have  observt,<I  cases  in  which  patients  have 
suffered  from  an  attack  of  epidemic  influenza  which  has  run  its  course 
during  the  period  of  incubation  of  enteric  fever,  the  symptoms  of  the  latter 
affection  siipervening  during  the  period  of  convalescence  from  influenza. 

Measles, — The  prominence  of  coryza  and  bronchial  catarrh^  the  rash, 
and  the  epidemic  prevalence  of  measles  render  the  diagnosis  comparatively 
easy. 

Scarlet  Fever, — The  abrupt  onset,  the  erythematous  angina,  vomiting^, 
and  the  occurrence  of  the  rash  in  the  course  of  the  second  twenty-four 
hours,  taken  together,  form  a  morbid  com  plexus  not  seen  in  enteric  fever. 

The  Variohiis  Dheases. — The  mild  chill,  high  temperature,  intense 
headache,  lumbar  pains,  and  tlie  appearance  of  the  characteristic  rash  on 
tlie  tliird  day  render  the  differential  diagnosis  betwa^n  this  group  of  acute 
infections  and  enteric  fever  in  most  cases  an  easy  matter. 

Ti/}}hiis. — ^The  onset  of  the  fever  is  abrupt,  stupor  develops  early,  the 
defervescence  is  usually  critical.  The  rash  appears  about  the  fourth  day 
and  jML^i'si.sts  until  tlic  end  of  the  fever.  It  consists  of  red  or  dirty  pink 
isolated  spots,  beeoniing  |>etechial,  and  then  not  disappearing  on  pr^sure. 
They  are  numerous  and  widely  distributtnl  over  the  Ixjdy  and  extremities. 
Between  the  spots  is  to  be  seen  a  |>eculiar  sul^cuticiilar  mottling. 

l*he  Bwoud  group  includes  pneumonia,  acute  miliary  tul^erculosis,  peri- 
tonitis, appendicitis,  entero-colitis,  pyaemia  and  septiciemia,  and  certain 
forms  of  malarial  fever 

Septic  and  Central  Pneumonia-s, — In  the  pulmonary  form  of  enteric 
fever — pneumo-typhos — the  differential  diagnosis  may  not  be  possible  until 
towanls  the  end  of  the  first  or  the  beginning  of  the  second  week.  There 
are  forms  of  pneumonia,  especially  those  in  whicli  the  pulmonary  lesion  is 
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il  firal  central  and  j^radoally  extends  to  the  periphery  of  the  lung,  and  the 
I  mod  so-called  cerebral  pneumonias, — not  uncommon  in  childhood, — 
preseiit  symptoms  ch>sely  resembling  those  of  enteric  fever.  In 
ikem  Taiietiee  of  pDeumooia  the  onset  is  not  attended  by  rigor,  the  rise  of 
iHBpeniliire  b  gradual,  pleuritic  pain  is  absent^  and  the  physical  signs 
of  pnfwtmotiift  niay  not  be  detected  until  the  lesion  has  progressed  to  tbe 
fffipiWry  of  the  lung,  a  period  ofteu  measured  by  several  days. 

Ae^  mtfiary  tuberctdfm^  presents  in  some  instances  a  close  resemblance 
to  eoleric  fcver*  The  history  of  previous  chronic  cough  or  jjleurisy  may 
paot  to  the  true  nature  of  the  attack.  The  temj>erature  does  not  conform  to 
type,  dicfotism  is  absent,  the  abdomen  is  retracted,  the  taefu*  rottfjie  does  not 
oomr,  and  the  bacteriological  examination  of  the  stools  may  show  the  pi'es- 
Iftoe  of  tubercle  bacilli.  The  fa<:-ies  isdiflerent.  In  acute  miliary  tubereii- 
lotis  tlie  pul»e  is  usually  rapid  and  irregular,  its  frequency  and  rhythm 
Aovisg  constant  and  rapid  fluctuations.  The  headache  of  enteric  fever  is 
agMdly  dull,  while  that  of  tuberculous  meningiti.s  is  acute.  Vomiting  is 
miich  l«s  common  in  enteric  fever  than  in  tuberculous  meningitis.  We 
aiBl  note  also  the  facts  that  convuls^ions  are  rare  in  enteric  fever,  and  that 
db  bcadiiebe  usually  disapi*eai"»  during  the  coui*se  of  the  second  week,  upon 
Am  oocurrence  of  delirium,  while  in  tuberculous  meningitis  headache  and 
d^rinm  may  alternate  through  the  whole  course  of  the  sickness.  In  tlie 
QVebro^^pinal  form  of  enteric  fever  the  onset  of  the  attack  is,  however, 
ibrspl,  with  intense  headache,  photophobia,  painful  retraction  of  the  mus- 
ektof  the  back  of  the  neck,  twitching,  delirium,  and  vomiting.  The  dif- 
fa«iittal  diagnosis  lietween  enteric  fever  and  meningitis  cannot,  under  these 
ciiaimsiaDces,  be  made  clinically  until  about  the  end  of  the  first  week,  when 
tbri|>paininGe  of  abdominal  symptom*,  rose-spots,  and  splenic  enlargement 
OQUKsdently  with  the  subsidence  of  the  oerebro-spinal  symptoms  reveal  the 
tnm  ^ture  of  tlie  illness. 

ntio'adar  perUonUm  may  for  a  time  closely  resemble  enteric  fever^ 
1W  abdominal  pain  and  tenderness  are  more  marked  than  in  enteric  fever, 
the  fluctuations  of  temperature  are  irregular,  the  pulse  is  small,  tense,  fi'e- 
irr^gular,  and  not  dicrotic,  the  belly  is  doughy ,  and  the  presence  of 
may  frequently  be  demonstrated* 

AppendicUU  may  in  rare  instance?  simulate  enteric  fever.  The  course 
rf  the  temperature,  the  absence  of  splenic  enlargement,  the  localization  of 
ihr  abdominal  phenomena  in  the  right  iliac  r^ion,  the  tenderness  upon 
at  a  point  about  midway  l>etween  the  anterior  superior  spinous 
;  and  the  navel,  slight  rigidity  of  the  abdominal  muscles  on  the  right 
■de,  and,  in  chronic  or  recurrent  cases,  the  fact  that  the  thickened  appendix 
nay  be  reoogniased  upon  palpation,  are  factors  of  imjMjrtanw  in  the  difteren- 
tU  dtagnom.     The  presence  or  absence  of  leuccMytosis  is  of  diagnostic 


Sni^ro-colitiff  c^n  scarcely  l>e  confounded  witli  enteric  fever.     The  fever 
1  cxmatitational  disturbances  are  symptomatic  of  a  local  process.     The 
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Spleen  ia  not  commonly  enlarged,  abdominal  pain  is  oonspicuous  and  severe, 
and  rose*spots  are  absent 

P}/iemi<i  and  septicseinia  from  any  eanse  may  pnesejat  a  snperficial  resem- 
blance to  enteric  fever.  The  history  of  the  case,  tlie  absence  of  rose-spots, 
and  the  character  of  the  teni|>cmture  range  should  pnt  the  cautious  physician 
upini  liis  guard  again^^t  a  diagnostic  ermr. 

Tnehinoms  is  attended  with  fever,  vomiting,  and  diarrhoea.  To  these 
symptoms  are  also  added  the  evidenoes  of  a  diifusc  myositis,  together  with 
clironic  and  gencml  oedema.  Epistaxis  and  splenic  enlargement  tnre  rare ; 
rose-spots  do  not  occur. 

Ceiiain  forms  of  malarial  fever  closely  resemble  enteric  fever,  cs|>ecially 
when  abdominal  symptoms  are  present.  Vomiting,  diarrhoea,  splenic 
enlargement,  cerebral  symptoms*  and  the  condition  known  as  the  '*  typhoid 
state'*  may  occur  in  lx»th  aifeetions.  The  ditierential  diagnosis  will  rest 
upon  the  presence  of  the  eruption  on  the  one  hand  and  the  discover}'  of 
malarial  Ixxlics  upon  the  examination  of  the  blocjd  on  the  other*  The 
absence  of  the  characteristic  rash  of  enteric  fever  is  without  positive  diag- 
nostic value  in  obscure  eases*  simx*  in  ali<Tut  twelve  jier  cent,  the  eruption 
does  not  show  itself  during  the  whole  coui-se  of  the  attack.  The  fact  must 
not  be  overlooked  that  malarial  and  enteric  fever  may  coexist  in  the  same 
patient;  but  this  association  is  rare,  and  cannot  Ije  I'cgarded  as  establishing 
the  existence  of  a  definite  nosological  entity  such  as  is  indiciited  by  the 
misleading  term  typho- malarial  fever.  In  all  doubtfLd  cases  an  examina- 
tion of  the  blootl  should  lie  made.  The  discovery  of  the  hjematozoa  of 
Laverau  is  conclusive  evidence  nf  the  malarial  nature  of  the  disease* 

The  DktzO'Readion, — The  development  of  the  characteristic  color- 
changes  in  the  urine  and  foam  is  of  diagnostic  value.  lu  a  series  of 
twenty-nine  ca^es  studied  in  my  ward  in  the  Pennsylvania  Hospital,  the 
characteristic  reaction  was  (►hserveil  in  eleven  out  of  fourteen  l>etweeu  the 
tenth  and  twenty -second  days.  In  fitlecu  cases,  in  which  the  test  was  made 
later  than  the  twenty-second  day  of  tlie  attack,  tlie  response  did  not  occur. 
The  value  t>f  this  test  is  imjmircd  by  the  fact  that  it  oocurs  in  other  dis- 
easeSj  especially  acute  affections,  as  miliary  tnljcrculosis,  measles,  scarlet 
fever,  malarial  fever,  and  pneumonia,  which  at  their  onset  are  liable  to  be 
confounded  with  enteric  fever, 

The  examination  of  the  blood  is  of  great  diagnostic  value.  As  a  rule, 
to  which  there  are  very  rare  and  doubtful  exceptions,  leucocytosis  dcx^  not 
occur  in  uncomplicated  enteric  fever.  On  the  other  hand,  local  inflamma- 
tory processes,  as  deep-seated  abscesses,  hepatic  abscess,  pyophlebitis,  and 
appendicitis,  are  attended  with  leucocytosis,  Leucocytosis  also  occurs  in 
pyannic  and  septictemic  processes. 

The  blLKxi- count  has  a  special  diagnostic  value  early  in  the  course  of  the 
attack  in  doubtful  cases.  The  actual  increase  in  the  number  of  leucocytes 
due  to  blood -concent  rati  on  may  be  d<?ceptive,  but  in  these  cases  the  relative 
proijortiou  between  the  white  and  the  red  corpuscles  is  more  or  less  closely 
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i.     Inflammatory  and  septic  oomplicatioDS  render  this  test  valiie- 

Ths  S&rm^TeBL — ^The  discover)'  of  Wyatt  Jolmston,  of  Montn^al,  that 
die  flfud  obtaitied  by  moisteoiDg  the  dried  blood  with  water  gives  the  re- 
jetioD  in  a  prompt  and  SiitisfaiHory  manuer,  makes  this  methf3d  available 
fer  muuieipal  lal>omU>ry  diag:nosis.  In  many  of  the  larger  cities  arrange- 
menta  have  now  been  completed  by  which  a  specimen  of  the  dried  blood 
of  a  doubtful  ca.^*  may  be  examined  in  the  laboratory  of  the  lioard  uf 
baJth.  This  metht>d  has  been  pmetised  with  very  eatis factory  n^ults  in 
lim  Laboratory  of  Hygiene  of  the  Bureau  of  Health  of  Philadelphia,  under 
liie  administration  of  Dr.  Abb^itt* 

Diirdiom  Jftr  Taking  the  BiofMi. — Thoroughly  cleanse  the  skin  of  the 
pKtmit's  finger-tip  or  lobe  of  the  ear.  After  carefully  drying,  prick  it 
with  m  needle  previously  sterilized  by  luxating  over  a  lamp  or  gas^flame  and 
allaweil  to  cool.  One  or  more  large  dn)ps  of  blood  are  taken  up  upon  a 
pi<wcof  paper  supplied  for  the  pnrposi^,  allowed  to  <Iry,  then  pmjxH^y  fotdetl 
sad  relumed  in  an  envelope  provided  for  the  purpose  to  the  lahoratory.  A 
ilip  19  to  be  filled  out  witli  tlie  date,  hour,  name  of  the  phyj^ician,  his  resi- 
deooi^  the  name  of  the  {jatient,  his  age  and  residena^^  and  statements  indi- 
cadug  the  following  facts, — namely,  whether  or  not  it  is  the  first  specimen 
taken  in  the  case;  the  day  of  the  attack  ;  whether  or  not  the  patient  has 
|H«viottsly  suffered  from  typhoid  fever,  and^  if  so,  at  what  date ;  a  state- 
Deal  as  to  whether  or  not  the  following  symptoms  have  been  observed : 
ifiarrbcea,  fever^  enlarged  spleen,  tenderness  in  the  ileo-ciccal  region,  rose- 
ipitSf  deltrium.  If  there  be  any  siispiciun  as  to  the  source  of  inteetion,  it 
ia  to  be  stated^  and  there  is  a  space  upon  the  blank  provided  for  general 
diakal  diagnosis  and  remarks. 

The  following  cireumstances  infloencing  the  interpretation  of  the  results 
ablaiDcd  are  set  forth  in  connectiou  witli  the  blanks  ;  **  The  test  is  not  likely 
to  Tldd  positive  results  before  the  fourth  or  fifth  day  of  an  attack  of  typhoid 
fever.  The  condition  of  the  blood  causing  the  reaction  jiersists  for  some 
time  after  convalesoejace,  hence  care  must  l>e  taken  to  exclude  the  ct*ineidence 
«f  a  positive  result  due  to  a  previous  attack  of  typhoid  fever,  A  negative 
naall  obtained  with  the  serum  of  a  case  of  susjiected  typhoid  affords  pre- 
iwaptive  ev^ident^  against  the  diagnosis  of  typhoid  fever,  but  this  is  only 
a  pfobability,  e8j>ecially  if  the  examination  has  been  made  in  the  first  few 
days  of  the  disease.  The  examination  should  then  be  rejieatetl  during  the 
aei[t  few  days.  The  presumption  that  a  cas*^  iu  which  a  negative  result  has 
heen  obtained  is  not  typhoid  becomes  correspondingly  stronger  as  the  stage 
af  the  disease  becomes  more  advanced.  (Widal.)  In  doubtful  t-ascs  giving 
arptirr  reaction,  send  further  samph^  at  intervals  of  two  or  three  days  so 
long  m  there  is  a  possibility  of  typhoid  fever.  Please  intbrm  the  lahoratory 
rfaay  discrepaDcy  between  result  of  test  and  the  subsequent  course  of  case," 

The  general  statistics  of  the  subject  indicate  that  the  reaction  occurs 
ia  abont  aincry-fivc  |>er  cent,  of  cases  of  true  enteric  fever. 
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Eisner* 8  Method  of  Dkignoim  in  Etitei^ic  Fever  by  Cidtures. — Tbie 
method  may  he  employed  for  the  detection  of  typhoid  bacilli  in  water, 
articles  of  food^  or  the  soil,  but  it  is  especially  useful  in  their  detection  in 
the  stools  of  patients,  and  therefore  constitutes  an  im^Kirtaut  diagnostic  pro- 
cedure. The  culture-medium  employed  is  composed  of  Holt's  acid  [jotato 
gelatin  with  one  per  cent,  of  pjtassium  iodide.  A  limited  numlier  of  bac- 
terial forms  only  will  grow  ujjon  this  medium.  Among  these  are  the  bac- 
terium coli  commnue  and  the  typhoid  bacillus.  Of  these  the  foi-mer  grow 
much  more  rapidly  thau  the  latter.  The  colonies  of  typhoid  Ijacilli  after 
forty-eight  hours  present  the  appearance  of  small,  glistening  masses,  which 
have  been  i^ompared  to  minute  drops  of  water.  The  subject  has  been  care- 
fully studied  by  Eisner,  Lazarus^  and  Chantemesae,  and  by  Richardson  in 
this  country.  By  this  means  the  diagnosis  has  been  made  as  early  as  the 
seventh  day. 

The  Eisner  culture  method  is  an  addition  to  the  resources  of  the  diag- 
nostician, and  may  prove  of  great  imiiortance  in  certain  doubtful  cases.  It 
has,  however,  a  limited  field  of  application.  Richardson  points  out  the 
fact  that,  as  the  examination  of  cases  other  than  enteric  fever  fails  to  show 
the  presence  of  the  bacilli,  this  method  constitutes  a  refutation  of  the 
hypothesis  oocasionally  advanced  that  the  bacillus  typhosus  is  an  organism 
wide-spread  in  nature  and  generally  present  in  fecal  discharges. 

Prognosis  and  Mortality. — The  prognosis  of  enteric  fever  in  indi- 
vidual cases  must  be  guarded,  since  in  cases  running  an  apparently  favorable 
course  death  may  occur  to^^anls  the  end  of  the  third  or  during  the  fourth 
week  from  some  unforeseen  accident  or  complication.  In  individual  case© 
the  prognosis  is  unfavorable  when  an  intense  infection  is  raanifestetl  by  the 
rapid  development  of  gmve  symptoms, — intense  pyrexia,  canltac  asthenia, 
ataxic  phenomena,  and  the  occurrence  of  a  number  of  cases  in  the  same 
house  or  in  the  immediate  locality.  The  prognosis  becomes  unfavorable 
also  upon  the  development  of  intestinal  symptoms  of  high  grade,  such  as 
copious  diarrhrea,  abdominal  pain,  or  great  tymjmuy.  Uncontrollable 
vomiting  is  an  unfavorable  sign.  Intestinal  hemorrhage^  perfomtion,  and 
serious  complications,  such  as  ulcerative  endocarditis,  meningitis^  pneu- 
monia, pleural  eifusion,  diphtheria,  the  development  of  the  exanthemata  as 
intercurrent  or  consecutive  affe<?tions,  render  the  prognosis  grave. 

The  mortality  in  ehildhood  is  decidedly  lower  than  in  adult  life*  En- 
teric fever  shows  an  extremely  variable  intensity  in  children,  the  severer 
cases,  however,  being  the  exception  rather  than  the  rule.  Death  rarely 
occurs  in  consetjuence  of  the  intensity  of  the  typhoid  infection  itself,  but 
rather  is  the  result  of  some  accident  or  complication.  The  largest  propor- 
tionate number  of  deaths  occui-s  in  the  course  of  the  thirf  week.  The 
mortality  varies  in  ditferent  years  and  in  different  epidemics.  The  death- 
rate  in  twenty -six  hundred  and  twenty-three  cases  collected  from  the  re- 
ports of  twelve  different  oteervei-s,  almost  all  in  hospital  jiractice,  by  Holt, 
was  i^ve  and  fyur-tenths  per  cent.     The  more  serious  teases  only  are,  as  a 
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fde,  ^raitttxl  to  hospitals.  In  the  ooe  hundred  and  fifty  cases  alcove 
r^fTNl  to,  the  total  Dumber  of  deaths  wa.s  six,  or  four  j>er  cent.  Hult 
pegAitla  the  mortality,  ineludiog  all  cases,  as  probably  not  exceeding  three 
cr  foar  per  cent  Earle  ^ome  years  ago  observed  twenty  c^jneeetitive  cjases 
to  t«ri>  years  without  a  death.  Forchheimer  in  an  epidemic  m  1888  treated 
snrcDtj  Gnaes  without  a  single  death.  The  death-rate  among  children  in 
tbe  first  year  h  high^  but  from  the  end  of  the  first  year  until  the  tenth 
jmr  it  ift,  I  believe,  much  lower  than  hospital  statistics  indicate, — not,  in 
dl  probability,  exceeding  one  |>er  cent.  This  opinion  is  Ija.^  u]>on  the 
fra^ueucy  with  which  I  have  encountered  very  mild  cases  in  private  prac- 
licjie^—eio  mild  that,  except  for  the  splenic  enlargementj  the  api>earance  of 
the  foee^^pots,  and  a  continued  fever  of  ten  or  twelve  days'  duration,  the 
of  the  malady  oould  not  have  been  susj>ected, — and  the  great  infre- 
of  fatal  cases  in  private  practice  at  this  period  of  life.  On  the  other 
p  in  two  hundred  and  eighty- four  cases  between  the  second  and  fifteenth 
I  observed  in  the  Boston  City  Ht^pital  and  at  the  West  End  Nursery 
and  lo&titd^  Hospital,  Morse  records  a  mortality  of  seventeen,  or  six  per 
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Treatment. — Prop hyl axis. — Enteric  fever  is  in  theory  a  preventable 
Tbe  objects  of  prophylaxis  are:  first,  to  prevent  any  case  from 
beeoaung  a  source  of  further  infection,  and,  second,  to  rectifS'  faulty  saui- 
toy  ammgements  which  lead  to  tiie  |K)IIution  of  water  by  fecal  di??charges 
finm  aay  souite.  The  fecal  discharges  and  urine  of  every  ease  should  be  at 
moe thoroughly  disinfected.  For  this  pnr[>ose,  «w3lutious  of  chlorinated  lime 
cootaintog  at  least  twenty-five  j>er  cent,  of  available  chlorine  of  the  strength 
efaiz  OODC^  (one  hundred  and  eighty  grammes)  to  the  gallon  (four  litres) 
rf  waller  or  of  carbolic  acid  solution  five  per  cent,  may  l>e  employed.  The 
iMer  ia  Icm  efficacious  and  ref|uires  a  longer  time.  An  excellent  disinfectant 
fir  the  stools  is  milk  of  lime  prepared  by  slaking  freshly  burnt  quicklime 
and  stirriag  up  tlie  powder  with  twice  its  volume  of  water.  This  should 
be  fraBhly  prepared  and  added  to  the  stool  in  cfjunl  bulk.  When  the  bxl- 
pan  ia  to  be  used,  it  should  contain  about  half  a  pint  of  the  disinteotant 
MioliDiir  and  immediately  afterwards  the  same  volume  or  more  of  the  dis- 
iaiulaill  sbould  he  poured  into  the  pin,  the  whole  lieing  thorouglily  mixed 
fcy  agBtadog  the  vessel  The  vti^sel  sliould  then  stand  for  two  or  thi'ee 
before  it  is  emptied  into  the  privy  or  water-cloBet*  Thoroughly  dis- 
stools  may  be  emptietl  into  the  ordinary  privy-vaults  without 
%or,  mixed  with  fresh  earth,  they  may  be  buried  in  a  trench  at  a  dis- 
aooe  from  any  aoaroe  of  water-supply.  Tlie  important  point  is  that  they 
bi  tboroughly  disinfected.  In  country  places  it  is  not  uncommon  to  mix 
thfia  with  sawdust  and  bum  them. 

The  mattress  should  be  protected  by  u  rubl>er  cover.  Articles  of  bed- 
ding and  garments  should  lie  immediately  changed  when  soiled.  A  tub 
ibnnld  be  in  the  sick-room  as  a  receptacle  for  soiled  garments,  Ived-tinen, 
attd  towda.     These  articles  should  be  immediatelv  moistened  with  a  five 


176 


ENTERIC  OR  TYPHOID  FEVER. 


per  cent,  solution  of  carbolic  acid  and  rcnio%^ed  promptly  to  the  laundry, 
uherCy  without  handlings  they  elioukl  bt;  placed  in  a  kettle  and  boiletl  for 
half  an  hour.  They  should  then  be  washed  with  soft  soap  and  thoroughly 
rinsed.  If  practicalde,  before  being  used  again  they  should  be  exposed  to 
the  sun  for  some  hours. 

During  epidemics,  drinking-water  and  milk  should  be  subjected  to  boil- 
ing, and  uucooketl  vegetables  should  be  avoided.  The  [xjssibility  of  the 
conveyance  of  typhoid  bacilli  from  the  excreta  of  the  patient  to  articles  of 
food,  particularly  milk,  by  means  of  the  house-fly  is  not  to  be  overlooked. 
With  a  view  to  preventing  this  accident,  receptacles  containing  the  food 
must  be  carefully  covered. 

In  the  prophyhixis  against  enteric  fever  an  abundant  and  pure  water- 
supply  is  of  tirst  importance.  Stress  must  be  laid  upon  the  natural  history 
of  the  water.  The  ideal  supply  is  that  derivetl  from  mountain  lakes  or 
rivers  in  regions  without  population,  or  from  artesian  wells.  It  is  impos- 
sible to  protect  streams  that  flow  through  populous  valleys.  Where  it  is 
necessary  to  procure  tlie  water-supply  from  such  sources,  the  endemic  and 
occasional  epidemic  prevalence  of  enteric  fever  ciui  be  preventeil  only  by 
filtration  upLHi  a  large  sc^le  and  in  accordaiice  with  scientific  methods  before 
distribution. 

The  3Ianagemenl  of  Imlmdnul  Case^, — The  result  of  the  treatment  in 
enteric  fever  is  largely  infliieuct^d  by  the  attention  given  to  the  details  of 
general  management  and  the  nursing  of  tlie  patient.  Strict  rul^  in  regard 
to  rest  iu  bed  and  the  use  of  the  bed-pau  and  urinal  are  not  necessary  in 
the  case  of  children,  nor  can  they  always  be  enforced. 

The  diet  must  be  liquid  throughout,  and  should  consist  of  milk,  broths^ 
raw  eggs,  etc.  The  free  administration  of  fluid  is  important.  The  details 
of  the  diet  iu  the  csee  of  young  children  must  be  determined  in  accordance 
with  the  age  of  the  individual  patient  and  the  previous  plan  of  feeding. 
Id  most  instances  no  departure  from  the  usual  aliment  is  necessary  beyond 
the  strict  avoidance  of  solid  fiKKi. 

Iu  a  large  majority  of  children  ill  with  enteric  fever  the  treatment 
should  be  ex|>ectant.  In  some  cases  the  symptoms  demaud  special  thera* 
peutic  measures,  and  the  plan  of  treatment  liecomes  exp^^tant  symptomatic. 
The  general  details  of  treatment  have  Ix^en  set  forth  in  my  previous  article 
m  the  Cyclopaedia,  and  do  not  refjuire  repetition  here. 

Tnaimcni  %  Si/stamiHe  Cold  Buihing. — I  liave  employed  wnth  satisfac- 
tiou  tlie  method  of  Bnind  in  treating  enteric  fever  iu  children  in  tljc  wards 
of  the  Pennsylvania  Hospital.  This  method  with  some  modifications  is 
exclusively  practised  in  the  children's  wards  of  the  Mary  J.  Drexel  Home 
in  connection  with  the  German  Htxspital.  The  children  are  bathed  when- 
ever the  temperature  attains  102°  F.  The  hath,  at  a  temperature  of  SD*^  F. 
at  the  time  of  immersion,  is  gradually  reduced  by  the  addition  of  cold  water 
to  75 "^  F.  The  duration  of  the  bath,  if  well  horuej  is  ten  minutes.  If 
cyanosis,  shivering,  or  distress  occurs,  it  is  shortened  to  five  minutes.     As 


lildren  are  somewhat  frightened,  struggling  and  crying  at  first, 
lie  admiDiBtratiou  of  a  few  baths  they  do  not  usiiaJly  complain. 
Tht  BiBteiB  who  do  the  nursing  are  very  gentle  and  earefnl  in  the  adniinis- 
tratioii  of  the  baths.  In  very  young  children  the  t*?mperatureof  the  bath  at 
die  time  of  immersion  is  made  even  liigher  than  90°  F.,  and  the  child  is  placed 
«pnu  a  blanket  and  slowly  lowerwl  into  the  tub,  so  as  to  avoid  the  shock  of 
qiiiek  immersion.  These  hatha  are  repeated,  aa  in  the  case  of  adults,  everj" 
third  hour,  if  the  temperature  reach  102^  F.     Whiskey  is  ad  ministerial  in 
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Tikd  of  f ingle  bulbs  ujkjh  the  tempertture.  The  dotted  line  showi  the  riitige  of  tem- 
yiVBlDrv  AB  detenaiti«d  bs^  morning;  &nd  evening  obterrations ;  the  loMd  linetheefl'ectof 
1km  IndlTlilfia)  b«tha.  UDCompllcated  case :  recotenr :  defervciccRce  complete  upun  the 
^lIllMOtli  dftsr  oi  the  attAck ;  girl  aged  fourteen ;  Pennsjlvanlft  nospltKl. 


kfd  wiUer  immediately  before  and  after  the  bath,  the  quantity  varying  from 
twenty  or  tJiirty  minims  to  a  fluidrachm,  aoYjrding  to  the  age  of  the  patient 
■kd  Giber  conditions. 

The  temjiemture  falls  from  two  to  three  or  four  degrees  and  slowly 

-  -1  adtdts.  After  the  patient  i^  taken  out  of  the  bath  and  pnt  to 
>n  occurs  j>romptly  ;  nonrishment  is  then  administered,  and  the 
AiW  QMiAJly  IkJIs  into  a  jfentle  sleep.  The  number  of  baths  administered 
doruq^  the  eonn«  of  the  attaek  ranges  from  twenty  to  forty.  In  exeeptional 
fmtMaf  long  duratioti  sixty  or  even  eighty  l>ath8  have  been  administered. 

Vot.  V,— 12 


GLANDULAR  FEVER. 


By  ALFRED  STENGEL.  K.D, 


Definition. — This  terra  was  employed  by  Emil  PfeifFer  in  describing 
a  series  of  cases  of  acute  disease  affk'tiixg  young  chikh\^D  aod  characterized 
mainly  by  painful  enlargement  of  the  lymphatic  glands,  notably  those  be- 
neath the  upper  end  of  the  stern o-cleido-masto id  miis<:'le  and  the  posterior 
cervical  group  along  the  |>osterior  Iwrder  of  that  muscle.  The  condition 
is  attendcni  with  fever,  pain  in  the  joints,  enlargement  of  the  liver  and 
spleen,  and  sometimes  by  gastro-intestinal  symptomSj — vomiting  and  loss  of 
ap)>etite.  Pfeifler  also  included  in  the  same  category  a  sul^acute  form  of 
glatidular  disease  characterizeil  by  obstinate  tliough  moderatf  diarrhoea, 
fever,  emaciation,  aWomiual  jiain,  and  enlargement  of  the  lymphatic  glands 
of  the  alxlomen.  Enlargement  of  the  liver  and  spleen  is  ohscTved  in  this 
as  well  as  in  tlie  acute  variety ^  and  moderate  albuminuria  and  slight  effusion 
into  the  abdominal  cavity  occurred  in  some  cases.  The  process  is  snlmcute, 
and  under  treatment  usually  teniiinates  in  recovery  in  sei^eral  weeks  or 
*  two  or  thiiee  months.  The  author  believed  this  to  \ie  ck>s<_^ly  i-elated  with 
the  acute  glandular  disease  affecting  the  cervical  glands,  though  the  absolute 
connection  of  the  two  otjuld  not  be  €*stablished. 

Historical. — Certain  writers  had  described  rases  of  obscure  enlargement 
of  the  cervical  glands  in  chi]dhof>d  before  the  appearance  of  Pfeiffer's  con- 
tribution. Among  others*  Nil  Filatow  alluded  to  acute  idiopathic  swellings 
of  the  lymph-glands  lying  in  front  of  the  upper  end  of  the  sterno-cleido- 
raastoid  muscle  and  liehind  the  angle  of  the  lower  jaw,  attacking  children 
faim  two  to  four  years  of  age,  though  sometimes  older  children,  and  ac- 
compani(^  by  high  fever.  These  c^ses  ran  a  course  of  from  two  to  three 
weeks,  tlie  glands  reaching  their  maximum  size  in  three  or  four  days  and 
then  gmdually  subsiding,  and  the  fever  contiiming  for  five  or  ten  days  from 
the  beginning  of  the  disease.  Subsequently  the  same  author  reviewed  the 
disease  de&crilL>ed  by  Pfei&^r,  and  inclined  to  l>elieve  that  this  was  the  same 
condition  described  in  his  previous  contributions.  Other  authors  have 
described  similar  glandular  enlargemeuts  more  or  less  remotely  related 
with  infections  (scarlatina,  rubeola,  and  rubella)  or  nnassociated  with  other 
conditions.  After  Pfeiffer's  study  was  published,  additional  contributions 
were  made  by  Heubner  (in  the  same  number  of  the  journal  in  which 
178 
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•*s  original  article  was  published  anti  as  a  tvjmmentary  on  the  same), 
90tt  fiterek,  Ranch  fuss,  Pmtas^ow,  and  others.  (S^.*  Bibliography*)  In 
JLnaricA  a  remarkable  serits  of  ninety-five  causes  has  been  descriljed  by  J. 
Furk  West,  and  smaller  niimWrs  of  cases  by  Whitney,  Haraill,  and  Rous- 
sell.  The  disease  has  been  descrilxHi  iu  &4;*ine  of  the  recent  text-bjoks 
(A^by  and  Wright,  third  edition),  but  has  been  ignored  by  other  writei's 
(Holt).  A  most  excellent  and  oompreiiensive  review,  to  which  I  am  much 
toddbted,  is  that  of  Ham  ill 

Pftthology* — In  bis  original  pai>Gr,  Pfeiffer  stated  that  "  without  doubt 
thia  dinical  complex,  like  so  many  other  clinical  pictures,  will  be  found  to 
cmbfvce  different  |)atliologieal  processes,  and  it  remains  for  bacteriologieal 
and  palbolugieal  in%^estigatious  t<»  seijamte  the  cases  having  diflerent  ctiologi- 
«d  or  aoatomical  cJiaracteristics;'*  This  view  undoubtedly  ex|>resses  the 
fanchinental  facta  regarding  this  condition.  Glandular  fever  cannot  1^ 
reguded  in  any  other  light  than  as  a  symptom-group  of  more  or  less  defi- 
ttfle  character.  It  has  not  l^een  proved,  nor  is  the  likelihrjod  very  great, 
tbai  m  specific  general  infection  with  cervical  glandolar  enlargement  cou- 
gtitales  tbe  essential  jMithology  of  the  cases  described.  There  is  a  tendency, 
at  in  the  case  of  other  newly  described  diseases,  to  include  various  c^n- 
dftkpoa,  not  certainly  of  similar  nature,  under  the  title  *Vglandular  fever," 
asd  there  is^  therefore,  already  difficulty  in  seiMtrating  spurious  from  genuine 


Pfeifler  considered  the  probability  of  the  cases  he  observeil  being  in- 
I of  abortive  infections,  such  as  scarlatina  or  diphtheria.  He  excluded 
ility  from  want  of  definite  evidence,  as  well  as  fn>in  the  jjeculiar 
tnlar^ioent  of  tbe  post^cervical  group  of  glands,  which  ordinarily  do  not 
aiilarge  in  such  diseases.  Some  of  the  milder  cases  he  would  identify  with 
fkm  febricula  of  the  older  authors.  Other  writers,  including  FiJatow, 
kdtned  more  strongly  to  lielteve  that  glandular  fever  represents  an  ill- 
dcTrlfi|ic!d  form  of  other  known  infectious.  It  is  quite  natural  that  ceitaiu 
iitlhuri  consider  tlie  probability  of  the  disease  being  a  peculiar  type  of  in- 
ItMiica.  Tbe  occurrence  of  glaudular  enlargement  iu  this  disease,  some* 
of  considerable  extent,  has  been  long  kuovvn,  and  was  particularly 
by  Guiteras,  In  addition,  it  may  be  remarked  that  influenza  is 
OQt  of  the  diseases  in  which  general  systemic  infection  may  owur  witliout 
anrkcd  local  lesions  of  the  mucous  membranes.  These  facts  furnish  some 
JMtiliritinn  for  the  assumption  that  glandular  fever  may  represeut  a  type 
if  dlis  disease,  altogether  aside  from  the  fact  that  glandular  lever  has 
ipnuig  into  notice  and  has  been  so  abundantly  observed  during  the  recent 
jwn  of  prevalence  of  influenza.  Housoepidemicity  is  another  feature 
<MUDOO  to  the  two  conditions.  Czajkow^ski  claimed  to  have  fonud  iuflu- 
mm  baeilii  in  ttie  blood  of  some  of  his  cases,  but  it  must  be  stated  that  the 
feoQgnitiim  of  these  organisms  in  the  blood  is  at  least  of  questionable  cer- 
IntTt  and  other  investigat4.vra  have  not  con  firmer!  the  observation.  It  is 
■BfiQaBiUe  tu  decide  from  the  existing  facts  whether  the  condition  is  an  inde- 
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pendant  mfection  or  0Qt.  It  ts  likely,  however,  tlud  it  rqigeacnte  a  fim  of 
crviiUtgeoetic  infeciion,  tbe  pc^rUl  of  etiinmce  beiiig  more  or  ksB  doirticliil, 
tlioiigh  prutjabljr  some  part  of  the  moooiis  sorfiioeB  limng  the  naso-plm^rfi- 
gea!  or  adjac3ent  passngeA.  The  pecnlkr  lomliialiop  of  the  gfauidiiki'  dis- 
ease (posterior  to  the  stemo-clado-iMBloicI  musde)  is  difficult  to  explaiii. 
Similar  involvemetit  does  not  oocar  p  other  infectioas  attended  with  lesions 
in  the  throat  or  do^.  This  fact  leads  to  the  sugpicioD  that,  after  all^  glan- 
dular fever  may  be  sc^me  well- known  iDfection  in  whidi  the  priniary  lesion 
of  the  mucotis  membrane  has  a  bidden  Mat,  and  therefore  eecapea  detection. 
Certain  authors  believe  it  to  be  a  form  of  intoxication  dependent  opon 
gastro-intestinal  disorders,  principally  eonstipatton*.  bat  this  view  is  not 
sustained  by  sufficient  evidence.  Tbe  striking  and  early  involveinfinl  of 
the  cervical  glands  and  the  compafmtive  insignificanoe  of  the  involvement 
of  the  abdominal  or  other  glands  foroe  ne  to  the  eondtisioa  that  thert  is 
some  form  of  infection  whidi  gains  entrance  to  the  organism  in  the  naao- 
pbar}  ngeal  or  adjacent  regions.  The  pathological  anatomy  is  piactically 
uukuown.  The  general  external  af^ieaiance  of  the  glaiMk  is  that  of  an 
active  lymphadenitia  In  a  few  caaes  periadenitis^  cauang  boggy  infiltration 
of  the  surrounding  Hsmm^  has  been  observed  (Comby) ;  and  some  writers 
have  described  cases  terminating  in  suppuration*  though  Pfeifier  claimed 
that  this  never  occurs.  There  is  great  difficulty  in  reaching  a  decision  on 
this  jHjrnt.  We  have  not  discovered  any  reports  of  cases  in  which  the 
post-cervical  glands  were  mainly  involved  as  Pfeiffer  described,  and  which 
termioated  in  suppuration. 

Aii^sociated  pathological  conditions  of  the  fauces  and  tonals  and  of  the 
kidneys,  spleen,  and  liver  will  be  alluded  to  in  the  disctis&ion  of  the 
symptoms* 

EtiolosT* — Glandular  fever  is  essentially  a  condition  of  early  childhood. 
Pfeiffer  places  the  limits  of  age  at  from  five  to  eight  years.  Others  have 
held  that  it  is  almost  entirely  cimfioed  to  the  first  two  years  of  life,  but 
undoubted  cases  have  been  observed  up  to  the  age  of  sixteen  years,  Hoers- 
clielniaoii,  Remt>e,  and  Cxajkowski  each  report  one  oocurring  in  adult 
life.  Sex  does  not  enter  decidedly  into  the  etiology,  tbongh  Neumann 
saw  nineteen  boys  and  but  eight  girls  affected.  In  West's  oases  there  were 
firty-three  boys  and  fort>-three  girls,  while  in  fifty-nine  other  caaes^  eol- 
Icc^ted  by  Hamil],  there  were  thirty-seven  boys  and  twenty-two  girls.  The 
disease  is  more  common  in  the  cold  months  of  the  year,  and  exfiosure  to 
cold  seemed  directly  responsible  for  a  few  of  the  reported  cases. 

Pre-existenoe  of  infectious  diseases  is  occasionally  noted :  thus,  Heubner 
and  Moussous  found  it  after  measles;  Rauchfuss  and  Korsakoff,  after 
Hcarlet  fever;  Comby,  after  whoopingHX)Ugh ;  and  Hoersehelmano,  after 
influcnjsa.  Coexistence  of  known  infectious  fevers  is  not  admitted,  as  such 
vnmm  are  generally  excluded  from  the  category  of  glandular  fever. 

There  is  little  doubt  of  the  infectious  nature  of  the  disease^  the  occur- 
rence of  house-epidemics  having  been  very  frequently  observed.     Thb  was 
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pnticniarly  striking  in  the  series  of  West,  whose  ninety-six  cases  were 
difltribulcd  among  forty-thi*ee  families.  Little  work  has  been  done  in  a 
burtmological  way  to  determine  the  nature  of  tlie  disease.  Streptococci 
bsLWt  been  found  in  suppurative  cases  and  in  associated  anginas.  In  ad- 
di|ioii|  it  may  he  noted  that  the  oc*uirrenee  of  hemorrhagic  nephritis  in 
iQHie  measure  renders  the  streptoc^x^'al  nature  of  the  disease  likely.  Ref- 
ffenoe  has  already  been  made  to  Czajkowski's  discovery  of  influenza  bacilli 
to  the  blood. 

STmptoms. — The  onset,  according  to  Pfeiffer,  is  abrupt,  and  mrely, 
if  erer,  preceded  by  prodromes.  Othem,  however,  have  described  pa^moni- 
lofy  aymptoms  of  various  kinds,  such  as  hmdache,  lassitude,  or  gastro- 
imistiiiai  disturbances.  After  these,  or  without  warning,  the  child  is 
mwA  with  rigors  or  actual  chills,  and  the  tem|>erature  rapidly  ascends  to 
102^  F.  or  103^  F.,  or  in  .severe  cases  to  105°  F.  At  the  same  time 
grcmt  rv«tlessness  is  noted,  and  the  child  complains  of  headache  and  pains 
in  die  Itmbe.  Sometimes  the  initial  synijitom  is  vomiting,  and  very  soon 
after  the  beginning  of  the  fever  the  tongue  is  found  to  be  furred,  B}'  the 
Mcood  day  glandular  enlargement  is  discovered,  as  a  rule,  iijion  one  side, 
and  m  the  course  of  the  next  two  or  three  days  this  progresses  and  the 
glands  on  the  opposite  side  become  involved.  At  the  same  time  slight 
diry^a  or  redness  of  the  fauces  may  ^x^cur^  and  in  some  inatauees  there  has 
htt^ii  severe  angina.  The  child  now  h<ilds  the  head  in  a  fixed  p^>sition  of 
iDrtkxiIlis  and  complains  of  pain  on  manipulation ;  the  fever  continues 
img;itlarlyy  and  gastro- intestinal  symptoms — constipation  or  occasionally 
daarrhrea^ — with  enlargement  of  the  spleen  and  liver  are  noted.  After  a 
ditniioD  of  from  four  to  seven  days  the  active  symptoms  w*ith  the  fever 
rapidly  subside,  and  the  glandular  enlargement  gradually  disappears  in 
feiot  ten  days  to  three  or  four  weeks.  The  convalescence  is  protracted  in 
wmajCMses  on  account  of  the  cousiderable  ana?mia* 

*n>e  individual  symptoms  may  now  be  c\)nsidered  in  detail. 

Tho  temperature  rapidly  rises  after  the  onset  and  reaches  a  height  of 
lOy  R,  103°  F.,  or  even  105°  F.    In  the  milder  cases,  which  Pfeitfer  noted 

having  a  resemblance  to  the  febricula  of  older  literature,  the  temperature 
the  nonnal  in  a  day  or  two,  while  in  severe  castas  it  continu«?s  f«-vr 
days,  and  sometimes  for  a  week  or  two,  Iw^ing  exceeilingly  irregular 
and  at  times  almost  typically  intermittent.  The  final  defervescence  is  often 
quite  abrupt,  and  crititnl  di&t^harges  have  Iveen  n<»t<xl,  esjiecially  by  W*.^t, 
Suddioi  aoeeseions  of  temperature  may  mark  the  involvement  *>f  new  glands, 
tod  afti!r  the  decline  of  the  fever  recrudescences  may  occur  under  the  same 
emmistanoGs. 

In  addition  to  the  fever,  the  general   restlessness,  the  rapid   respira- 

laod  pulse,  the  headaches  and  jmins  in  the  limbs,  together  with  enlurge- 
;  of  the  spleen  and  liver,  w  hich  occur  in  the  great  majority  of  cases, 
fioiiil  to  a  general  state  of  infection.     Marked  nervous  symptoms  are  rarely 
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The  most  characteristic  Bymptoms  are  those  connected  with  the  glauds. 
In  Pfeiffers  description  it  was  pointed  out  that  swelling  of  the  glands  be- 
neath the  upper  end  of  the  gterno*cleido*mastoid  muscle  and  along  its  poft- 
terior  burder  at  the  same  part  is  distinctive  ;  but  in  some  of  the  more  recent 
contributions  enlargement  of  the  glands  in  the  anterior  pait  of  the  neck 
has  been  specially  prominent.  This  was  noticeable  particularly  in  West's 
series.  The  enlargement  b^ins  upon  one  side  and  a  day  or  two  later 
involves  the  corresponding  glands  of  the  other  side.  The  swelling  in- 
ci'eases  rapidly  until  the  individual  glands  reach  the  size  of  a  nut,  and  the 
neck  as  a  whole  is  considerably  enlargetl.  Sometimes  but  two  or  three 
glands  are  involved,  at  other  times  a  number,  and  any  of  the  cei-vical 
groups — submaxillary,  carotid,  or  post-oervical — ^may  be  involved.  In  a 
few  cases  implimtion  of  the  salivary  glands — submaxillary,  sublingual,  or 
parotid — has  been  noted,  but  this  is  unusual  and  doubtless  aa^idental. 

The  swellings  are  tender  on  pressure.  OccasioDally  there  is  i^eriglan- 
dular  infiltration^  but  tbe  overlying  skin  is  unaltered.  Suppuration  has 
been  observed  in  a  number  of  cases,  though  the  diagnosis  w^as  not  entirely 
clear  in  these.  The  usual  termination  is  gradual  resolution,  occupying  a 
|)eriod  of  one  or  two  to  several  weeks*  In  a  few  instances  the  swelling 
did  not  subside  for  two,  three,  or  even  four  months* 

Daring  the  acute  stages  the  child,  as  a  rule,  holds  the  head  on  one  side 
and  cries  when  attempts  at  rotation  or  movement  towaixls  the  other  side  are 
made.  Difficulty  in  swallowing,  hoarseness,  and  dilatation  of  the  pupil 
have  also  been  noted,  and  are  doubtless,  in  part,  de[>endent  on  the  glaudular 
swelling. 

General  glandular  enlargement  may  be  noted.  Most  frequently  the 
mesenteric  groups  are  involved,  and  may  l>e  palpated  through  the  abdom* 
iual  walls.  In  these  cases,  too,  aklominal  jmin  is  sometimes  a  decided 
symptom.  Less  frequently  the  axillaiy  or  inguinal  glands  are  implicated^ 
while  occasionally  vague  discomfort  in  the  chest,  paroxysmal  cough,  and 
vomiting,  together  with  dulness  on  [Percussion  posteriorly  Ijetween  the 
scapulfe  and  near  tlie  roots  of  the  lungs,  suggest  tumefaction  of  the  tracbeo* 
bronchial  nodt^. 

In  many,  though  not  all,  eases  examination  of  the  throat  reveals  inflam- 
matory conditions,  and  cttryza  is  frequently  associated.  The  mucous  mem- 
branes of  the  fauces  and  the  tonsils  are  generally  a  little  reddened,  but 
severe  cases  have  been  <)bserved  in  which  decrdecl  angina  and  even  pseudo- 
membranous deposit  have  appeared.  Catarrhal  and  suppurative  otitis 
media  have  been  observed  in  a  number  of  cases. 

The  gastro-intestinal  symptoms  are  rarely  severe.  In  most  instances 
there  is  constipation,  and  s^jmetimes  this  is  obstinate,  but  iu  some  patients 
moderate  diarrhoea  takes  its  place,  and  at  the  final  crisis,  according  to  West, 
there  may  be  copious  evacuations  of  liquid  and  greenish  character.  Cc»at- 
ing  uf  the  tongue,  indigestion,  and  vomiting  may  tie  early  symptoms  and 
may  continue  for  some  time,  or  develop  at  any  period  in  tlie  disease. 
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Tbe  Qrioe  has  the  eharac-ters  usually  observed  id  febrile  conditions,  and 
tomedmes  contains  a  little  albimiin.  Aside  from  this  trivial  albumitiuria, 
kiwever,  genuine  and  intense  nephritis  may  develop,  as  Heubner  first 
pointed  oiiL  Previous  to  this  observer,  and  even  before  Pfeifter^s  eontribu- 
tiofi,  Korsakoff  had  described  eases  of  glandular  enlargement  in  children 
orjii^^alescent  from  scarlatina  in  which  nephritis  fre<rjuently  developed  ;  but 
the  exact  nature  of  these  cas^s  is  doubtful.  Nephritis  has,  however,  been 
ohsen^  in  cases  corresponding  exactly  with  Pfeiffer^s  description*  It  de- 
velape  early— from  the  stx"c>nd  to  the  tenth  day — in  most  instances,  but 
oocaflionally  not  until  some  weeks  have  elapsed.  The  urine  is  scanty,  dark 
IB  colar,  highly  albuminous,  and  microscopically  shows  epithelial  and  blood- 
mM  and  free  blood-cells, — in  a  woi-d,  the  chanictere  of  a  hemorrhagic 
nephritis.  This  subsides  slowly,  and  rarely,  if  ever,  occasions  severe 
•jriDptoms. 

Occasionally  skin-eruptions  have  been  observed,  but  these  are  so  unusual 
ead  varionig  that  they  cannot  be  regarded  hs  other  thau  accidental  rashes. 

DiaernoaiB. — The  disease,  as  it  was  descril>ed  by  Pieiifcr,  is  easily  rec- 
ogQixed,  the  peculiar  enlargement  of  the  posterior  cervical  glands,  first 
upon  the  one  side  and  then  npon  the  other,  with  or  without  enlargement 
rf  other  glands,  being  the  distinguishing  feature.  When  this  glandular 
tttmefaetion  sf)eedily  follows  an  acute  fever  of  irregular  type,  without 
marked  local  disease  of  the  mucous  membranes  of  the  throat  and  indepen- 
dmi  of  recognizable  infections,  the  diagnosis  is  well-nigh  abadiite. 

Gniater  difficulty  is  exjiei'ienced  when  the  glands  in  the  anterior  part  of 
the  neefc  and  beneath  the  jaw  are  principally  involved.  In  such  cases  great 
care  most  l>e  taken  to  exclude  secondary  adenitis  of  angina  and  similar  dis- 
orderB  and  the  so*c^]letl  idiopathic  adenitis.  More  or  less  extensive  epi- 
demidtyi  the  early  appearance  of  prouoimced  fever  and  decided  glandular 
enlargement,  and  the  comparatively  insignificant  development  and  late 
•{ifKnnince  of  angina,  stomatitis,  or  other  local  wnditions  are  ttie  points 
that  may  serve  to  make  the  differential  diagnosis.  In  spite  of  these  distinc- 
laotH^  however,  it  w^ill  often  be  diffieidt  to  assert  that  the  glandular  enlarge- 
BKOt  h  not  secondary  adenitis  of  ordinary  form,  unless,  as  in  West^s  series, 
a  large  number  of  cases  of  quite  nniform  character  are  encounteredj  without 
fti«octation  with  other  cases  in  which  the  glandular  C4)uditiou  is  uiauifestly 
oolf  an  attendant  symptom. 

Cases  of  this  kind  must  be  distinguishe<l  from  the  rare  instances  of 
nttDpfi  involving  the  submaxillary  glands,  or  the  even  more  unusual 
iaitancce  (Penzoldt,  Alexander)  in  w4iieh  the  submaxillary  and  subauricu- 
kr  lymphatic  enlargements  have  oecurretl  without  implication  of  tlie  parotid. 
In  rpidemici  of  this  kind,  however,  distinct  coramunicability  has  been 
oot^d,  and  some  of  the  cases  proved  to  be  typical  parotitis. 

Hamill  culls  attention  to  the  cases  of  idio[mthi(^  glandular  swelling 
^baerved  in  epidemic  torm  at  Hong-Kong  by  Cantlie  and  others.  These 
CMS  were  supposed  to  bear  a  possible  relation  to  the  mild  type  of  bubonic 


184 


GLANDULAR   FEVER, 


plague,  the  pestis  minor.  It  is  inxpossible  to  determine  whether  such  cases 
have  any  relation  to  glandular  fever,  btit  it  seems  at  least  unlikely. 

PrognoaiB. — There  have  been  but  few  deatlis,  and  those  that  have  been 
ol3«erved  have  resulted  from  unusual  amplications  or  occurred  iu  somewhat 
doubtful  axses.  The  duration  of  the  disease  may,  as  has  already  lieen  noted, 
be  very  protracted,  occupying  mouths,  extreme  anaemia  being  the  ordinary 
cause  of  delay  in  recover}%  As  a  rule,  recovery  takes  place  iu  a  week  or 
a  few  weeks. 

Treatment. — Little  can  be  done  in  the  treatment  beyond  careful 
nursing,  administration  of  jialliative  remedies,  and  the  use  of  tonics  during 
convalescence.  Rest  and  soft  diet  constitute  the  useful  elements  in  the  gen- 
eral care  of  the  chiUl.  Relief  of  the  teu<lerness  and  j>erbaps  some  aid  to 
more  speedy  resolution  are  secured  by  application  of  ointments  of  iodine, 
mercury,  and  belladonna,  with  protection  by  cotton- wooL  Small  doses  of 
calomel  are  recommended  by  West.  High  fever  is  Ui  he  controlled  by  hy- 
drotherapic  measures,  and  the  system  may  be  supported  by  quinine  and 
similar  tonics.  Iron,  cod-liver  oil,  hypophosphites,  and  ai-senic  prove  useful 
during  convalescence. 
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PREFATORY. 

[Tlie  writer  of  tbii  article  desires  to  sigtiify  hb  high  appreciation  of  the  Article  by  the 
kit  Profesftor  J.  Lewis  Smith  in  the  origintil  issue  of  tiiis  Cyclopu^JiH^  thii'  cotnplet^neaa  of 
vkkJi  l«ll  littl**  to  be  dpsired  as  t>  the  imture  or  treattneiit  of  diphthoriu  at  the  date  of 
lb  pnhlkstion. 

Tb«  preienl  ctmtriliutloti  must  necessarily  be  hunted  in  its  scope,  and  tberefare  It  has 
Im  Cbougbt  well  that,  while  not  ignorins;  new  points  in  clinical  observation  and  in  ''  elaa- 
rfenl  treatment/'  as  it  ha«  come  to  be  called,  this  article  ^houltl  be  chiefly  «x?cupted  with  a 
•Ottitomlion  of  the  subject  as  it  has  been  expounded  in  the  yeurs  that  have  e]a|>$ed  smco 
the  crtftblUhiiieni  of  iu  mierobic  origin ;  viewing  it,  in  fuct.-^tioloEryT  diagnosis,  and 
HlBlOiifil  •like,^iiiainly  by  the  increased  light  thai  ha^  been  afforded  concurrently  with 
1^  tdvADOEment  of  the  science  of  bacteiiology.} 

DEFINITIOK. 

Diphtheria  m  an  acute  infwtious  disease  due  to  the  preseuce  of  a 
iplcific  micro-organisru  (the  Klebs-Loeffler  baeillus), 

L  Diphtheria  is  to  be  coiisidereil  aa  stmpk  or  pure  when  this  specific 
biiciUiis  constitutes  the  sole  organism,  aod  it  may  then  be  termed  eimple 
bidUarr  diphtheria. 

2,  Diphtheria  in  to  be  considered  complex  or  impure  when  the  baoillus 
ii  amotiaUd  with  other  mic'rcM>rganism9,  which  are  chiefly  cocci,  and  the 
i&iafle  may  in  these  circumstances  be  termed  complex  or  oocco-bacillary 
diphtberta* 

3,  The  term  pseudo  or  fake  diphtheria  represents  an  affection  of  the 
throat  resembling  diplithcria,  but  distinguislKM:!  from  either  the  simple  or 
tke  complex  variety  by  the  eompuniom  ahsenec  of  the  specific  baeillm.  It 
may  thus  be  termetl  non-bacillary  diphtheria, 

[Of  or»iu«e  in  almost  every  case  some  form  of  bacUluf  is  to  be  found,  and  the  word 
'^Afkin-liaejlhuy"  Applies  only  to  the  absence  of  the  Klebs-Loeffler  orgunism] 

4,  The  term  pseudo-diphih^ria  has  ako  Ijeeu  erroneously  applied  to  an 
iSbelioti  of  tiie  throat  which  may  indeed  be  membranous  and  is  ctiaracterized 
hf  the  presence  of  a  Ijacillus  ideniicfil  with  the  Klebs-Ijoefflcr  in  every  re* 
ipeet  «i¥  that  of  mndence.  A  prcfenible  tevm  would  be  hoq- virulent 
bicillary  drphtluna. 

To  avoid  cuufugion»  the  terms  "diphtheria*'  and  ** diphtherial"  will 
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alooe  be  employed  in  this  essay  to  designate  the  phenomena  caused  by  the 
presence  of  the  Klebs-Loeffler  bacillus,  whether  present  alone  or  in  associa- 
tion with  other  micro-organisms. 

The  term  "  diphtheritic"  sliotild,  indeed,  have  been  considered  a^  obsolete 
since  the  time  that  Ti'onssean  showed  that  the  inflammatory  state  is  but 
mildly  evidenced  ;  and  the  same  may  he  said  of  the  word  "diphtheroid/* 
which  is  now  superceded  by  the  terms  **  psendo-diphtherial"  and  ''ooocaL" 

It  hus  been  made  an  objection  by  certain  critics  that,  having  defineil 
diphtheria  as  doe  to  the  pi'esence  of  the  Klebs-Loeffler  bacillus  and  applied 
to  it  the  term  **  baeillary  diphtheria/'  it  is  illogical  to  nse  the  term  **  non- 
bacilhiry  diphtlieria.'^ 

But  it  has  to  be  remembered  that  the  term  "diplitheria**  as  defined  by 
Bi'etonneau  and  Trousseau  represents  the  skin,  parchment,  or  leather-like 
membrane  which  is  its  chief  clinical  characteristic,  and  there  is  no  logical 
reason  why  this  useful  clinica!  definition  should  not  continue. 

Thus,  having  agreed  that  true  diphtheria  is  due  to  the  Klebs*Loefl3er 
bacillus,  we  must  assume  that  all  other  forms  of  membmnous  sore  throat 
are  pseudo-diphtherial,  not  so  much,  or  even  at  all,  as  regards  their  mor- 
phological, but  as  to  their  bacteriological  features. 

The  term  "  pseudo-diphtheria/*  however,  has,  unfortunately,  been  ap- 
plietl  to  manifestations  in  the  throat  difficult  to  distinguish  clinically  or 
bacteriological ly  from  the  true  «h*sease.  For  tliis  the  writer  ventured  some 
time  ago  to  employ  the  term  **  non- virulent"  diphtheria,  in  the  belief  that 
the  mo<t  fi-ecpicut  form  of  the  pseudo-bacillus  represents  not  a  different 
microbe,  but  simply  a  true  Klebs-Loeffler  organism  of  exhausted  toxicity. 

Warrant  for  this  may  be  found  in  the  cii-cum stance  that  iu  a  recent 
common  icntiou  to  the  Pathological  Society  of  London  it  was  stated  that  it 
is  quite  common  to  find  the  true  bacilli  and  pseodo-bacilli  in  ooe  and  the 
same  specimen. 

While  Roux  is  responsible  for  the  statement  that  the  so-called  [iBeudo- 
bacillus  is  capable  of  producing  membranous  sore  throats  impossible  of 
distinction  clinically  from  the  troe  disease,  he  has  also  conteuded  that  the 
only  method  of  determining  its  specificity  is  by  animal  iuoculation,  a 
process  impossible  of  practical  adoption  by  the  bedside  practitioner. 

On  the  other  hand,  it  has  Ijeeu  asscrtttl  by  another  eminent  authority 
that  "  inoculation  of  animals  is  not  an  absolute  test."  It  is  certainly  a  less 
accurate  one  in  the  case  of  diphtheria  than  in  that  of  tubercle*  for  example. 

Whether  such  failure  of  inoculation  te  doe  to  the  non-virulent  character 
of  the  liacillus  or  to  non- receptivity  of  the  animal  experimented  on  has 
still  to  Ijc  provetl ;  but  the  exjieriencc  of  the  variability  in  the  immuniza- 
tion of  horses  for  the  purposes  of  manufacturing  antitoxic  serum  would 
appear  to  favor  the  latter  suggestion  as  of  at  least  occasional  application. 

We  could,  it  is  true,  identify  tliese  non-bacillary  varieties  of  membranous 
sore  throats  by  a  prefix  such  as  **  streptococtal,"  **  staphylt>coccal/'  "diplo- 
ooecal/'  etc.,  but  this  is  very  uudesimble,  considering  how  rare  it  is  to  find 
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ooe  kind  of  coccal  organism  in  any  pfirtifnlar  case  and  how  very 
wmmon  to  find  two  or  more  varieties  of  ooc€i  eqoally  distrihuted.  Lastly, 
ly  making  a  distinction  between  the  general  morbid  effects  of  different 
lbfiB»  of  membranous  sore  throat  we  avoid  some  clinical  ctinfnsion,  since 
IPC  tlierpby  emphasize  that  by  certain  clinical  signSj  exclusive  of  that  of 
iDcmbnine,  the  experienced  observer  can  ofleii  predict  in  advance  of  a  cnlture 
whether  a  case  is  true  (bacillarj^)  or  falj>e  (coccal)  diphtheria.  He  may  even 
ftcceaat  with  some  degree  of  certainty  the  preponderating  C(Xm:!US. 

Coming  to  the  question  of  the  morbid  products  of  diphtheria  and  the 
dbdoetion  between  that  of  bacillary  and  that  of  non-bacillary  origin,  the 
term  Uaxmui  will  he  employed  in  this  article  to  represent  the  systemic  effect 
of  the  specific  bacillarj"  products,  especially  those  attacking  portions  of  the 
nervous  system,  as  distinguished  from  the  geriet^al  infedhn  to  be  observed 
in  caoeB  of  peeudo-membranous  exudation  of  pharynx,  larynx,  or  trachea 
due  to  mtcrooooci,  as  the  oixlinary  characteristic  of  any  simple  inflammatory 
or  pymmo  processL 

The  writer  has  spoken  of  the  so-called  *' pseudo-diphtheria'*  bacillus 
as  befng  a  true  Klebs-Loeffler  organism  in  an  exhanstec^l  state  as  regards 
loxicitv.  But  tliere  are  several  other  bacilli  to  he  found  in  all  forms  of 
throat,  whose  only — or,  at  least,  whose  chief — resemblance  to  the 
mkrobe  of  diphtheria  is  a  similarity  of  form.  These  organisms  will 
prvaeotljr  receive  the  brief  consideration  tiiat  they  merit. 

HISTORY. 

The  history  of  diphtheria  given  in  the  original  article  is  so  complete  and 
exhaustive  that  it  is  only  necessary  to  take  it  up  afresh  from  the  period 
when  KlebSy  of  Zurich,  discovered  the  s|>cc*ific  bacillus  of  the  disease. 

It  maet,  however,  be  noted  that  Ocrtcl  tmly  ju^t  missed  the  pri*irity  of 
this  discovery,  for  he,  in  common  with  Professor  LayfXH?k,  of  Edinburgh, 
md  HiUier,  of  Ijondon,  had  bi*licved  the  malady  to  be  due  to  the  presence 
•fa  micro-organism  ;  and  on  all  these  points,  as  well  a«  on  the  early  history 
of  the  discoveries  of  Klcbs  and  Loeffler  and  their  contemporaries,  Dr,  J. 
Lewis  Bmith  has  written  at  length  and  with  great  interest. 

It  is  generally  stated  that  the  bacillus  of  diphtheria  was  first  described 
hf  Clabs,  of  Zurich,  in  1883,  but  Sternberg  has  drawn  attt^ntion  to  its  iar 
iirlier  discovery  by  the  same  observer,  Klebs  having  published  the  fact  at 
t  Enedkal  congress  held  at  Wicsbadcu  so  fnr  back  as  the  year  1875.  The 
drcomstance  apjx^ars  to  have  attractcil  but  little  attention,  notwitlistanding 
that  OD  examination  of  the  original  reference  it  is  found  that  Klebs  had 
at  this  date  that  he  had  not  only  dcttx-ted  the  md,  but  had  also 
an  effort  to  cultivate  it,  and,  so  far  as  one  can  judge,  successfully. 
Tu  Klebs^  therefore,  the  credit  of  having  diseovererl  this  organism  is  nn- 
doubtedty  due.  But,  since  he  never  definitely  anuounceil  that  he  had  been 
able  to  obtain  pure  cultnres  of  it>  it  must  Ijc  said  that  he  failed  in  estab- 
Uihtfig  ilM  iMUaal  relationship  to  the  disease* 
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This  was  effected  by  Loeffler,  who  made  pare  cultures  of  the  bacillus 
obtained  from  the  throat*membrane,  and  eommuoicated  the  disease  to 
guinea-pigs  and  birds  by  inoculatiug  them  on  the  pharynx,  larynx,  and 
otlier  parts  with  the  products  so  obtained.  On  all  these  grounds,  with  the 
name  uf  Ivlebs  that  of  Loeffler  will  always  be  associated,  because  of  his 
commendable  and  painstaking  inv^estigations  of  the  si>ecific  taint-quality  of 
the  bacillus  and  of  his  reticence  in  the  aunouncemeut  of  his  conclusions 
until  he  was  convinced  of  their  accuracy.     Tliis  he  did  in  the  year  1884. 

The  following  are  the  grounds  for  Loeffler's  belief  as  to  the  identity  of 
the  bacillus  of  diphtheria  with  the  causation  of  the  disease,  to  which  are 
added  a  few  corroborative  exjierimentg  : 

I.  It  is  found  in  all  cases  of  undoubted  diphlheria.  In  1888  D'Espine 
demonstrated  the  presence  of  the  bacillus  in  fouiieen  cases  of  characteristic 
diphtheria,  and  diu-ing  subsequent  years  numerous  other  observers,  in- 
cluding lioux  and  Yersin  and  Von  Hoffmann,  have  abuudaudy  confirmed 
this  statement.  It  has  also  been  demonstrated  that  it  can  frequently  lie 
found  in  the  throats  of  convalescent  patients. 

II.  The  bacUhis  can  be  found  only  in  cases  of  undoubitd  diphtheria, 
D'Espine,  when  demoustmting  the  presence  of  the  bacillus  in  the  above- men* 
tioned  fourteen  cases  of  true  diphtheria^  showed,  further,  that  it  was  absent 
in  twenty-four  cases  of  mild  sore  throat  which  were  cliuieally  considered  to 
be  diplitheria.     This  observation  has  also  been  definitely  confirmed. 

III.  The  inoculation  of  pure  culiures  induces  the  disease  ni  ammals. 
With  regard  to  this  jwiut  there  was  at  first  some  difficulty,  for,  although  it 
was  quite  easy  to  produce  a  malady  with  typical  throat*  mem  bra  ue,  yet  the 
fact  that  false  membranes  may  be  caused  by  scalding  fluids,  irritant  poisons, 
or,  as  in  one  well-known  case,  by  eau  de  Cologne,  rendere<:l  the  development 
of  membranes  an  untrustworthy  indication  of  the  disease.  The  nece&sary 
proof,  however,  was  supplied  when  Roux  and  Yersio  showed  that  in  a 
pigeon  paralysis  came  on  three  weeks  after  the  pharynx  had  been  inoculated 
with  the  bacillus,  and  w^icn,  further,  the  mcmbntne  had  quite  disai>peared 
and  the  bird  was  to  all  appearances  well. 

They  also  showed  that  in  rabbits  the  paralysis  usually  comniencses  in  the 
posterior  extremities^  and  then  gradually  extends  over  the  whole  bixly, 
causing  death  by  paralysis  of  the  heart  or  respiratory  ap}>aratns.  Welch 
and  Abbott  confirmed  these  observations  by  similar  experiments  on  kittens* 

The  discovery  of  the  specific  Ixieillus  settled  what  threatened  to  be  an 
endless  controversy  as  to  whether  diphtheria  is  jvrimarily  a  local  or  a  gen- 
eral disease,  in  favor  of  the  doctrine  that  it  is  iu  the  first  instance  local.  By 
rec<3gnition  of  its  associated  <»rgaoisms  we  can  distinguish  tlie  prot^ess- 
changes  which  are  caused   by  the  bacillus  from  the  many  complications 


*  The  commencement  of  palsy  in  this  situaiion  in  the  rabbit  corresponda  with  the  now 
well-recogni ?,ed  fact  that  in  the  human  subject  the  tiiusclea  first  impaired  are  those  which 
of  necessity  are  In  most  constant  use. 
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no  part  of  the  disease  when  exhibited  id  its  pure  form*     We 
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tbiM  Ind  it  possible  to  separate  ca^'S  of  true  Jipbtheria  from  the  various 
ocmdlijotis  which  clinically  resemble  it,  whereas  before  the  causal  relation- 
ihtp  of  the  Klebs-Lrfjcffler  baeiiliis  to  diphtheria  was  known^  observers  WTre 
obttged  to  rely  upon  cliuitnl  featui-es  only. 

But  ibe  hidtory  of  this  portion  of  tlie  sulyect  would  not  be  complete 
witliMl  recortiing  the  fact  that  tliei-e  have  always  been  a  few  opponents  to 
dit  tBK)im]lfied  acceptance  of  this  view  that  the  Klebs  and  Loeffler  organism 
ii  the  absolute  exciting  factor  of  diphtheria,  it  being  asserteil  by  them  to 
bt  ibe  result  and  not  the  cause.  This  has  recently  L>een  proc^laimed  with 
ivnewed  vigor  by  those  who  do  not  admit  the  logical  basis  of  serum' therapy, 
and  ii  is  therefore  necessary  to  discuss  the  objection  seriously. 

RAjDoog  the  earliest  writers  wiio  cast  a  doubt  on  the  value  of  the  discov- 
of  Klebs  and  Loeffler  was  Oeitel^  but,  with  all  respect,  it  may  be  sug- 
ed  that  his  oVyections  were  rather  of  a  sentimental  than  of  a  scientifio 
oafure;  for,  as  already  stated,  to  this  eminent  authority  was  duo  the  chief 
mdit  of  first  divining  the  niicrobic  origin  of  diphtheria.  This  he  did  in 
Ui  cbsncal  article  written  for  Von  Ziemasen's  Cyelopsedia,  in  which  he 
idfrred  formally  to  the  work  of  Klebs,  who,  with  him,  at  first  believed  the 
dgaiiigni  to  be  a  niierococtms ;  but  when  tlie  bacillus  was  discovered  it  is 
ttal  iaiprubable  that  Oertel,  having  failed  himself  to  prove  its  specificity, 
did  Dot  r«idily  accept  the  conclusions  of  his  eonffh-e.  Hence  we  fail  to 
faid  may  notioe  of  Klebs's  views  in  the  Amerit*an- English  edition  of 
ZieciiaBeii's  work,  published  in  the  year  of  their  announcement ;  and,  more- 
over, tbey  fteem  to  have  been  unknown  to  so  ardent  a  bibliogmphist  and 
f^fereooe-seeker  as  Morel  1  Mackenzie,  for  no  mention  is  made  of  tliem  in 
liit  erudite  essay  on  Diplitlieria  publishenl  nearly  four  years  later.  In  fact, 
■mr  writers— of  w^hom  Kaothack,  iu  1896,  is  the  latest — even  now  date 
Ae  di«eovery  of  the  Klebs  bacilli  from  1883-84,  the  period  at  which 
Loeffler  published  his  confirmatory  observations. 

liillrotJi  and  many  other  distinguished  physiciane  of  the  time  were 
ci}itaUy  sceptical  with  Oertel ;  but  Hanseniann  is  probably  the  most  impor- 
luilautlionty  who  still  remains  unconverted  as  to  the  identity  of  the  Klebs- 
Loeffler  bacillus  with  the  origin  of  diphtheria.  His  objections  apjiear  to 
miiiiljr  nest  on : 

(a)  The  fact  of  the  occasional  absence  of  the  bacillus  and  its  fref[uent 
aoodatioD  with  other  liacteria  in  casc»s  of  true  dipliiherta.  It  is,  however, 
ool  true,  as  he  is  credited  with  stating,  that  this  organism  is  to  be  found 
tt  only  three-fourths  of  all  cases  of  typical  diphtheria ;  for  this  is  oontra- 
dieled  by  tables  published  by  various  oliservers  in  every  country. 

Opposed  to  this  view  is  the  contention  of  a  physician  to  a  London  hos- 
ptal — and  be  is  not  alone— that  the  fact  that  "  certain  cases  were  not  tested 
lot  iba  presence  of  the  baeillus  diphtherite**  does  not  ^Mnvalidate  them  for 
Aft  jmymes  of  cx>raparis<3n"  with  others  which  were,  beeause  *^  membranous 
nrelbroalaod  membranous  laryngitis/*  which  occur  *' without  the  bacillus 
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diplitberiie^  are  so  uucommou  that  they  may  be  neglected."  Nevertlieless, 
such  an  oraission  ia  the  preseut  state  of  our  knowledge  surely  exhibits  an 
eiitliusiasm  of  Cijnviction  fjuite  as  raueb  to  be  depretiited  iti  practice  as  the 
iricTedolity  of  the  sceptic.     It  is,  morefjver,  not  justified  by  statistics. 

(6)  Hausemauii  next  states  that  the  bacillus  h  never  found  afone.  Here 
he  again  exceeds  the  truth,  alth<jugh  we  must  adtnlt  that  in  only  about  ten 
per  cent,  of  all  eases  of  true  diphtheria  is  tlie  bacillus  fuunJ  in  pure  culti- 
vatiou.  Nor  is  this  to  be  wondeixnl  at^  considering  that  Millar  is  credited 
with  having  identified  some  sixty  or  seventy  pathogenic  organisms  in  die 
normal  mfuith,  while  in  many  cases  diphtheria  is  first  exhibited  as  implanted 
on  an  already  active  ooceal  sore  throaty  as  on  that  of  s^i-arlct  fe\'er. 

Dr.  S.  Gee  in  his  definition  of  the  disease*  preceding  an  article  on  diph- 
theria written  for  Clitfoitl  Allbutt's  **  System  of  Medicine,'^  18£^6,  says, 
**  for  practising  physicians  the  main  not^  of  diphtheria  is  still  found  in 
the  presence,  not  of  s[)ecial  microbes  and  mtjrbid  poisous,  but  of  false  mem- 
branes upon  certain  mucouf^  surfaces  or  upon  abraded  skin  ;"  and,  again, 
'*cven  that  diphtheria  which  is  characterized  by  the  presencii  of  the  afore- 
said (Klebs-Lrx^ffler)  bacillus  is  so  complicated  by  the  action  or  co-operation 
of  other  morbific  microbes  that  diphtheria  is  seldom  or  never  due  to  a 
film  pie  infe<-^tion/* 

It  is  tjuite  needless  to  contradict  this  statement  otherwise  than  by 
quoting  fmm  Dr,  Kanthaek,  who,  writing  on  the  etiology  and  pathology' 
of  the  same  disease  and  iu  the  same  %'olurae,  commences  with  the  statement, 
*^ There  are  but  few  infective  diseases  the  bacteriology  of  which  has  been  so 
completely  worked  out  as  in  the  case  of  diphtheria,"  And  he  states,  in 
another  place,  that  **  the  Klel>s-lx)effler  bacillus  is  found  in  every  case  of 
diphtlieria ;  and  from  the  results  of  investigations  made,  we  may  say,  all 
over  the  world,  we  must  refuse  to  call  any  lesion  diphtheria  unless  it  is 
associated  with  that  bacillus ;  conversely,  any  morbid  process  accompanied 
by  this  organism  is  diphtheria/'  And,  lastly,  **  whatever  view  we  take  of 
the  nature  of  the  poison  or  of  the  products  of  intoxication,  the  lal>oratory 
has  conclusively  demonstrated  that  the  Klehs-Loeffler  bacillus  is  the  cause 
— the  specific  cause^ — of  dipiitheria." 

The  writer  need  not  say  with  which  of  these  two  somewhat  oontradietory 
opinions  he  agrees* 

(c)  Nor  can  any  one  with  ex]>erience  admit  Hansemann's  next  ohjertion, 
that  the  Klehs-Ix>effler  bacillus  is  to  be  found,  except  with  great  rarity,  in 
diseased  not  identical,  either  clinicaJly  or  anatomically,  with  diphtheria. 
For  example,  ex|ierimeuts — that  is,  animal  experiments — are  still  wanting 
to  show  that  the  organif^m  to  be  found  in  either  pharyngitis  or  rhinitis  fibri- 
nosa  18  truly  dif*htherial  in  character,  though  it  is  a  fact  tliat  whilst  cases  of 
faueial  diphtheria  in  which  the  exudation  extends  to  the  nares  represent  a 
very  malignant  type  of  the  disease,  on  the  other  hand,  the  deposit  which 
sometimes,  though  rarely,  commences  in  the  nares  is  at  lea^t  occasionally 
of  a  quite  subacute  and  non-toxic  character. 
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Cooinisi  with  these^  however,  tlioee  cas^  of  traumatic  membranous  sore 
tliroBt  caused  by  scalding  with  hot  water^  strong  iimd^,  eau  de  Cologne,  or 
otber  local  irritants.  In  none  of  tbeee  do  we  find  the  pix^Btmix?  of  tlie  diph- 
lliirim  badllus  reiK)rted  ;  but,  even  were  it  detected,  it  would  still  not  be 
snraisouable  to  argue  that  a  dormant  bacillus  had  l>eeii  stimulated  into 
activity  by  trauma,  seeing  how  considerable  is  the  evidence  in  favor  of  the 
prewoce  of  the^  microbes  in  a  quiescent  state  in  throats  ap{>arently  normal. 

And  yet  again,  in  those  instances  where  the  Klebs-Loeffler  bacillus  has 
been  detected  in  ceases  of  phlegmon  of  the  skin,  we  can  be  by  no  means  sure 
that  the  diphtlieria  bacillus  has  not  been  the  primary  etioltigical  factor  oi' 
tiMe  inflammation,  while  the  appeaninee  of  a  lip  or  an  ear  e:xcoriated  and 
tnlafnfid  by  diphtherial  dist^harge  beat's  a  strong  resemblance  to  plilegmon 
«r  erysipelas.  It  may  be  suggested  that  such  cutaneous  irritation  may  be 
tbe  mult  of  a  a>ocal  infection^  to  which  it  may  be  replietl  that  one  sees  it 
to  a  higher  degree  as  a  result  of  diphtherial  dischai-ge  thau  in  the  course  of 
aa  ordiiiary  parulent  otorrhoea  or  endo-rhiuitis. 

Several  American  authors,  of  whom  Stowell  may  alone  be  named,  and 
a  few  others  in  this  and  other  countries,  have  followed  Hausemann,  but 
DQOe  of  them  appear  to  have  advanced  any  fresh  arguments  in  supptirt  of 
their  statements. 

Of  quite  a  diflferent  order  are  the  investigations  of  Dr.  Hermann  M» 
Bigga,  of  New  York,  His  experiments  were  made  with  a  view  to  demon- 
atiaAe  that  in  the  lai^  majority  of  cases  of  acute  angina  and  follicular 
(heoQar)  loDsillitis,  diphtherial  bacilli  are  to  be  found,  and  that  cultures 
mde  from  such  throats  ai'e  capable  of  demonstrating  in  some  instances  that 
tbfae  diphtherial  Ijaeiili  wei-e  fully  virulent  in  character,  as  proved  by  tests  on 
^■Jty^f^U  There  is,  however,  an  omission  in  the  chain  of  evidence, — namely, 
thil  tbe  ages  are  not  giveu, — and  the  fact  that  in  the  majority  of  the  eases 
the  patieiits  were  adults  is  of  some  importanoe.  This  is  substantiated  by 
the  records  of  Corl>ett  and  Phillips,  who,  in  relating  exjieriments  in  support 
af  fiigga's  tovestigations,  speak  of  the  examination  by  themselves  of  eight 
psnoos  working  with  them  in  the  pathologiral  lal>oratory  at  Cambridge 
(England),  and  again  of  twelve  others^  all  of  whom  were  clearly  adults. 

Tbe  writer  long  ago  insisted!  on  a  fact  which  must  appeal  U)  the  experi- 
iBse  of  must  practitioners,  that  wliile  membrane  is  the  almost  constant 
duaoteriatic  of  actite  inflammatory  affections  of  tbe  fauces  and  larynx  in 
iafiml  life,  its  absence  is  to  l>e  fre^^uently  noted  in  similar  cases,  whether 
diphtlierial  or  not,  when  occurring  in  persons  of  full  age. 

Mareover,  the  following  case  may  be  quoted  from  his  book  on  **  Diph- 
tiisria  and  its  Associates"  : 

A  jnang  Jcwqm,  ag«d  seTenteen,  who  wa«  nppftrontly  suffering  from  faudti-^,  and  in 
wbovt  CkroaC  llK^r^  hnd  be<^  «een  on  only  one  occiuton^ — tind  tliiit  by  an  e]tc4^ptt«>nally 
tadtaiad  olttefTttf — a  »crap  uf  mermbrane  on  one  pilhtr,  not  lurger  thun  a  pin's  hefld  ;  there 
vw^  kowir#r,  iMi  entire  nbs^ncM^  of  kneo-jerk,  and  it  wasa  on  tlli^i  ground  thiu  dkj|;no9i§  of 
miid^  and  tho  patient  removed  tu  an  lEolatloD  bo6pital,  where  other  diph- 
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Thus,  the  presence  of  membrane  is  sometiraes  overlooked  if  the  exami- 
nation for  it  is  not  frequent  and  keen,  just  as  a  scarlatina  nish  may  not  be 
noted  on  account  of  its  occasional  evanescence. 

The  Times  (London)  for  December  21^  1896,  gives  a  brief  report  of  a 
discussion  at  a  meeting  of  the  Metropolitan  Asylums^  Board  Committee  on 
discrejiancies  in  diagnoses  which  had  been  made  before  and  after  admid- 
sion  into  their  hcjspitals.  The  statement  was  made  that  out  of  six  hundred 
and  fifty-one  cases  sent  to  the  hospitals  with  a  diagnosis  of  diphtlieria  from 
tlie  attending  doctor,  five  hundred  and  thirty-three  proved  on  examination 
and  from  the  subsequent  course  of  the  disease  to  be  cases  of  tonsillitis. 

But  fnim  the  evidence  before  us  it  is  by  no  means  certain  that  the  former 
diagnosis  was  erroneous,  for  out  of  forty -eight  cases  repoi^ted  by  Dr.  Her* 
mann  M.  Biggs,  which  had  been  first  diagnosed  as  diphtheria,  in  twenty- 
five  only  did  the  disease  fullow  tlie  oMinary  course  of  that  malady* 

One  still  meets  doctors  who  declare  themselves  as  unconvinced  of  the 
gpecific  nature  of  the  Klebs-Loeftier  bacillus  in  view  of  an  occasional  clini- 
cal experienet%  thus  ignoring  the  adage  that  "  exceptions  prove  the  rnle," 
Dr,  Biggs  well  states  the  position  when  he  says  **  there  still  remains  the 
firm  belief  with  a  large  proportion  of  tlie  profession  that  only  such  cases 
of  acute  angina  are  to  be  regarded  as  diphtheria  as  present  at  some  time  in 
their  eonrse  more  or  less  membrane.  .  .  .  Investigations  have  proved  that 
tlie  presence  of  membrane  does  not  necessarily  indicate  the  existence  of 
diphtheria,  as  membranous  inflammations  of  the  throat  may  be  produced 
by  other  organisms  than  the  diphtheria  bacillus,"  Per  conlra,  the  absence 
of  merabnine  does  not  exclude  a  diagnosis  of  diphtheria,  since  a  growing 
number  of  eases  are  on  reec>rd  in  which  the  Klebs-Loeffler  batnllus  has  been 
discovered  with  no  evidence  of  membrane  in  the  throat. 

The  most,  indeed,  that  can  be  mid  for  Biggs' s  cases  is  that  the  di|ih- 
theria,  however  virident  when  inoculated  into  lower  animals,  was  but  slight 
in  the  persons  examined,  though  this  is  but  the  natural  history  of  the  dis- 
ease when  it  attacks  the  adult ;  a  further  deduction  is  that  the  bacillus  is  not 
uniformly  active* 

The  after-history  was  given  in  forty-four  out  of  forty-eight  of  these 
cases,  and  here  we  come  to  another  fallacy  in  this  and  other  similar  records, 
— namely,  that  it  is  too  often  assumed  that  the  absence  of  paralytic  sequels^ 
demonstrates  that  the  cases  have  not  been  truly  diphtherial ;  this  is,  we 
know,  by  no  means  tlie  case,  for  the  proportion  of  paralyses  following  on 
diphtherial  attacks  at  all  ages  is  less  than  twenty  per  cent. 

It  ie  now  ten  years  since  Jacobi,  of  New  York,  expressed  his  convic- 
tion that  many  of  the  cases  of  so-calle*l  *^  follicular  tonsillitis"  are  of  diph- 
theritic origin  and  nature^  and  claimed  also  that  the  **  herpetic  angina''  of 
the  French  was  in  many  cases  nothing  but  diphtheria.  At  that  time  we 
thought  this  view  was  exaggerated,  and  it  is  still  unrealized  by  the  older 
school  of  physicians  and  by  not  a  few  of  the  new  ;  nevertheless,  in  the  light 
of  recent  information,  and  especially  that  furnished  by  Biggs  and  Koplik, 


« 


4 

i 


I 


DIPHTHERIA.  '— '      W    I  108 

MD  imtniees  be  admitted  that  tlie  circumstance  is  of  more  than  €-xcep- 

doe  oredit  having  been  given  to  these  observations,  it  is  not  unim- 
it  to  suggest  that  the  di^oostic  skill  of  the  clinical  observer  must 
itute  a  factor  of  some  weight  in  the  acceptance  of  such  as  representing 
an  ofdinary  experience;  for  of  one  hundred  and  fifty-two  consecutive 
<ises  of  tonsillitis  occurring  in  the  practice  of  the  Central  Loud^jn  Thruat, 
Xoie,  and  Ear  Hospital  (England),  wliich  have  been  bacteriulogicall^'  ex- 
imiEied  in  recent  months, — though  not  for  the  purpose  of  this  artfcle,^ — 
ia  no  single  iustanoe  was  the  Klcbs-Loeffler  bacilluB  discovered. 

That  diese  were  not  cui-sory  exanjiuatiuus  is  proved  by  the  fact  that  »o 
ttiOTaa  twenty-four  different  micro  oi-gan isms  were  differentiated,  of  which 
tkow  most  frecjuently  present  wei'e  the  following : 

.•i  of  various  kinds  in  ninety-six  cases. 
lylooooci  of  various  kinds  in  fifty-four  eases. 
Diphiooeci  In  forty-three  cases. 

ill  us  termo  of  Vignal  in  twenty -one  cases, 
us  ooli  in  fifteen  cases. 
In  any  case,  it  may  again  be  insisted  that  the  clinical  course  of  the  dis- 
io  such  circumstances  is,  for  the  most  pait,  a  mild  one,  and  it  is  there- 
probable  tliat  it  may  be  explained  by  Sir  Richard  Thome-Thurue's 
of  the  **  progressive  iufectiousuess"  of  diphtheria,  as  of  other  speLiific 
fertfB,  and  that  tlie  bacillus  of  diphtheria,  which  we  know  too  often  lies 
lioniiaat  in  the  oral  cavities  of  apparently  healthy  jK^rsuns,  is  .'suddenly 
iliotiilatcd  into  modified  at-tivity  by  an  inflammatory  process  of  a  purely 
a«al  origin. 

The  practical  deduction  is  that  during  an  epidemic  of  diphtheria  it  is 
,ve  to  make  a  bacteriological  examination  of  every  sore  throat,  how- 
apparently  mild  its  objective  features  may  be. 
Having,  then,  shown  that  the  Jjacillus  of  diphtheria  may  be  found  in 
inflamed  throats  of  the  adult  without  producing  any  serious  results,  it  has 
to  be  nofeed  that,  on  the  other  hand,  when  diphtheria  follows  on  scarlet 
Aver,  mefleles,  or  other  exanthemata,  mom  cspec^ially  in  the  young,  the  im- 
pittotod  malady  almost  invariably  assumes  a  highly  malignant  ty|>e.  Dr. 
Albert  Wilson  appears  to  Ijolieve  that  a  €0(*cat  infection  generally  precedes 
Ibil  of  the  specific  bacillus, — an  opinion  confirmed  by  Dr.  William  Hun- 
IBi  wbo  aays  that  **  diphtheria  is  the  result  of  a  mixed  infec*tion/' 

Eridenoe,  however,  is  wanting  to  establish  this  as  being  a  regular  se- 
qneooeof  events  in  all  cases  and  to  justify  the  assertion  made  by  Terry, 
im "examination  by  culture  or  by  the  micro9CO{>e,  without  other  confirma- 
l«jr  tentK,  k  almost,  if  not  cpiite,  useless,  or,  at  any  mte,  very  misleading.'' 
In  this  connection  it  is  useful  to  quote  a  case  recorded  by  Gouguen- 
repirtation,  both  clinical  and  scientific,  placx^s  tlie  accuracy  of 
ons  beyond  cavil*  This  record,  the  interest  of  which  merits 
<artfiil  peroral  in  detail,  is  briefly  that  of 
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An  adult,  about  forty-five  years  of  age^  sent  to  hospital  with  u  dbigaodis  of  diphtheria 
for  the  purpose  of  having  tracheotomy  performed  on  account  of  sudden  dyijpucDa. 

The  left  eide  of  the  eoft  palate  and  left  tonsH  were  covere<J  with  an  exteniiive,  con- 
tinuouSf  gmyieh-white  exudation^  presenting  the  aspect  of  a  true  dipbtherinl  n^iembrane. 
The  rest  of  the  tbruat  was  very  red.  Lar^iigoscopic  inspection  revealed  a  certitin  quantity 
of  niuco- purulent  liquid^  but  the  mucous  raenibraiie — slightly  tumefied  and  injected — did 
not  present  any  false  membnme  on  iu  surface. 

Bacteriological  exaniinati^n  of  the  membranes  and  of  the  liquids  in  the  larynx  failed 
io  reveal  the  bacillus  of  dipbtberia  in  any  of  the  cultures  made.  Nothing  was  enooun^ 
tered  but  chaing  of  gtreptjcucci  ahfiolutely  pure  and  without  admixture. 

The  dyspncea  soon  disappeared  completely  and  the  voice  became  normal ;  neverthe- 
less, the  patient  did  not  improve  and  the  fever  continued  constant ;  complications  ensued 
in  connection  with  the  pleura  and  left  lung.  The  urine  contained  a  notable  quantity  of 
albumin. 

At  the  moment  when  the  man  seemed  entering  on  convalescencef  the  fever  and  albumia 
dtAappeiiring  little  t»y  little,  he  was  suddenly  attacked  and  in  an  instant  carried  off  by  car- 
diac failur*^,  which  the  autopsy  showed  to  he  du**  to  a  purulent  |icrit'arditi>*,  the  existence 
of  which  bad  not  been  suspected  tluring  life.  There  was  also  pulmonary  congestion,  from 
apparent  vestiges  of  the  punilent  pleura  of  the  left  side  and  of  pus  in  the  articulation  of 
the  left  clavicle. 

Here  was  a  case  in  which  the  clinical  course  of  the  disease,  esi>ecially 
the  termination,  resembled  that  of  true  diphtlieria.  But  for  us  the  distinc- 
tive diagnostic  point  is  the  early  manifestation  of  suppuration  and  its  ex- 
tension to  the  serous  cavities,  and  this  should  have  tended  to  bring  into 
harmony  the  bacteriological  and  the  clinical  evidences.  A  very  good  case 
is  No.  19  in  **  Diphtheria  and  its  Associate^/'  in  which  not  only  was  the 
writer  able  to  make  a  diagnosis  of  its  pseudo-diphtherial  character  by 
clinical  observations  alone,  but  on  the  same  data  he  was  so  fortunate  as  to 
forecast  the  liacterio logical  features  of  the  case,  ^  namely ,  staphylococral. 
(See  Figs.  15  and  16.)  The  opinion  was  based  mainly  on  the  following 
circumstances:  the  age  of  the  patient  (forty),  grt^t  oedema  of  the  soft  jmlate 
and  uvula,  and  an  excess  of  viscid  mucus  l>ut!i  in  the  post*nasal  s}mce  and 
on  the  palate,  where  it  formed  rapy  hands  from  uvula  to  tonsils*  Lastly, 
the  portions  of  membrane  which  were  eonglied  up  were  much  tnore  trans- 
parent and  friable  than  would  have  been  the  cme  in  true  diphtheria. 

But  a  still  more  striking  example,  l>ecau^  more  difficult  of  discrimina- 
tion  during  life,  is  another  also  mentioned  in  the  same  work  (page  181) : 

It  was  that  of  a  male  cliild,  ag:ed  three  years.^  who  was  admitted  t*>  htispitAl  on  Feb- 
ruary 17,  1895,  having  suffered  from  couy;b  ajid  sore  throat  since  the  14th.  No  fact  could 
be  elicited  pointintf  to  the  prttbabiUty  of  a  scarlet- fever  infection.  Albumin  was  pr<:*sefit, 
but  at  no  time  was  there  more  tliim  a  trace. 

On  ttdmiissionj  nimnbrane  was  seen  ou  both  tonsils  and  soft  palate.  Crt^upj  cough  and 
marked  ensiform  retraction  suggested  larjiigoscopic  examination,  when  membrane  of  & 
yellowish- gray  color  and  of  pultaceous  consistence  was  §een  in  the  larynx 

Bacteriological  examiniilioT]  frrnn  cultures  timde  on  admission  and  afterwards  (Ve* 
quently  repeated  f bowed  slrepto-  and  staphTloeocci,  liut  no  dijihtberia  bacilli.  Death  oc- 
curred on  March  IJJ,  and  necropey  revealed  the  lower  lobes  of  lungs  airleaaf  especially  on 
the  right  side  ;  evidences  of  broncho-pneumonia  in  the  middle  lobes  ;  a  soft  membninous 
exudation  extending  from  the  lower  surface  of  the  eplglottb  ahmg  the  larynx  and  trachen, 
so  as  to  make  an  almost  eomplete  pulpy  cnst  of  th5$  tract.  Similar  exudation  was  leen  to 
extend  into  ibe  left  bronchus. 
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Hiis  w:is  clearly  a  case  of  coccsal  infe€tioOj  or»  as  we  here  c^Il  it,  non- 
baoUsjy  diphtheria,  which  in  its  extension  to  the  larynx  constituted  a  noii- 
faMiU&fy  croup.  One  more  example,  in  which  the  clinical  diagnosis  would 
oertaioly  have  been  that  of  diphtheria  in  pre- bacteriological  days,  occurred 
fttile  reomitl/  io  the  wTiter^s  pmetioe : 

It  WM  Ibat  of  «  single  Ifldj,  aged  forty-six,  who  on  Febman'  24,  1807,  waa  seized 
vUll  «  r^r  and  wai  found  to  have  a  temperature  of  103°  P.,  which  under  antipyretica 
fM^  ftttdiised  to  1(0*.  She  complained  of  pain  in  her  throaty  and  ehortly  after  devel- 
i^od  vwriUBg  in  the  submaxillary  region. 

8h^  wm  leen  in  conaultation  on  February  28.  On  the  whole  of  the  fauces  and  soft 
fftlUt  wma  m  ecttttered  exudation  of  thin  consistence  and  dirty  grayish  color,  not  unlike 
tfwl  of  tJie  earlj  manifestation  of  flecondarj'  syphilis.  With  a  swab  the  membrane  was 
tmiky  fvmoTed^  with  one  or  two  bleeding  points  where  it  was  attached  to  the  tonsils,  but 
aol  fiooD  any  part  of  the  Telum. 

thm  Lanmx  was  only  slightly  congested  and  exhibited  no  sign  of  exudation.  A  day 
IttiV  th«  membnuie  was  thicker  and  was  seen  on  the  posterior  surface  of  the  umila.  The 
jwnlli  wmt  T«ry  fi>u1. 

Tli€  chief  aymptom  was  a  tend/ency  to  pulmonary  congestion,  and  there  wa«  none  of 
te  e^Atmcteristic  deprcAsion  of  diphth^na.  The  baeteriolugicml  report  wqb  to  the  e^ect 
iktt  ClMri  was  an  entire  absence  of  the  Klebfi-LoefHer  baeilluSf  but  an  ahutidant  growth 
of  diploeocci  in  almost  pure  culture 

Thm  ftlter-history  of  the  case  c<»nfirmed  the  bedside  diagnosis  of  a  diploeoccal  tonsillitis. 

A  •erant  in  the  same  house,  who  was  attacked,  a  day  before  the  mistress^  with  ei- 
and  faintness,  had  been  certified  to  a  fever  hospital  with  a  diagnosis  of  diph* 
;  bat  the  bacteriological  examination,  made  in  the  course  of  the  disease,  equally 
her  sore  throat  to  l)e  partially  of  diplococcal  origin,  alth<>ugh  streptococci  were 

|a<i)nt.    Another  patient,  a  few  doore  otf  in  the  same  street,  was  attacked  about  the 

I  timfti  aad  in  her  case  Klebs-Loeffler  bacilli  were  found 

From  all  that  has  Ijeen  stated  on  this  head  it  appeai-s  safe  to  assert,  from 
at  our  command,  that  the  pro|K)rtion  of  cases  of  membranous  sore 
of  high  grade  occurring  in  the  fauces  whicli  are  not  diphtherial 
(bMleriologically)  does  not  exceed  from  ten  to  fifteen  per  cent,  of  the  whole 
of  Cftaes  recorded^  this  being  the  proportion  assigned  bv  Billings 
the  larynx  is  attacked.  A  poiut  w^orthy  of  note  is  that  diphtherial 
duoatB  an?  almost  always  dry  throatB,  and  that  purulent  sore  tliroats  and 
aooDrnpaoied  by  much  exprx*toration  are  almost  always  of  coccal 
;  the  same  observation  applies  to  manifestations  in  the  larynx. 
Msmbranoua  laryngitis  or  tnie  croup  has  l}een  attributed  by  many  to 
organiam  of  a  oou-baoillary  nature.  Dioulafoy,  fur  example,  has  statCMi 
it  b  of  the  nature  of  a  diplococcus  or  of  a  small  groujied  staphylocuc- 
eni, — die  Brisou  coccus  of  Martin  and  Roux  ;  Kleiu  and  CdUiM'ihaau  give 
preferecitial  selection  to  the  streptococcus ;  but  at  least  one  c^se  has  c^ime 
nder  our  notice  which  could  confer  oqiml  prominence  on  the  staphyloc<»ccus 
•  tlic  oiganism  of  pseudo-diphtheria  I  laryngitis.  In  fact,  however,  there 
lino  reaaon^  logical  or  bacteriological,  why  in  the  ease  of  an  extension  of  the 
aembnuK'  fwm  the  fatices  to  the  larynx  tlie  coccus  should  be  assumed  to 
dniige  itM  type.  And  although  Sidney  Martin  in  1892  exprcsswl  the 
OfaaioD  that  **  there  is  no  evidence  at  present  of  any  disease  other  than 
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diphtheria  which  can  prodtice  a  false  membrane  in  the  krvnx/'  and  RuauH, 
writiog  in  the  same  year,  gave  an  almost  uoqualiJied  adhesion  to  Martin  s 
view,  Billings  (18^4)  found  that  **of  two  hundrt<l  and  eighty-six  cases  in 
which  the  membrane  was  confined  to  the  larynx  and  bronehi,  eighty  per 
cent,  only  provwl  to  be  trne  diphtheria,  fourteen  per  cent,  being  undoubt- 
edly Dot  diphtheria.*'  This  is  probably  the  proijortion ;  at  least  it  is  that 
represented  in  the  experience  of  the  writer  and  In  tliat  of  the  few  other 
Eoglisb  practitioners  who  have  always  coutendwi  against  the  oorreetuess  of 
the  position,  so  strongly  occupied  in  the  Report  of  the  Royal  Medieo-Chi- 
rurgical  Committee  {1877),  that  all  membranous  laryngitis  is  di[ihtherial. 
Thus,  here  again  we  find  that  bacteriology  has  confirmed  the  eonekisiuns  of 
general  practitioners  and  clinicians  against  tlje  dugmas  of  the  schools. 

THE   KLEBS-LUEFFLER   BACILLUS. 

The  specific  micro-organism  of  diphtheria  is  for  the  most  part  repre- 
sented as  a  non-mobile,  straight  or  slightly  curved  rod,  generally  exhibitiog 
some  clubbing  at  one  or  both  ends.  In  addition  to  the  slight  single  curving, 
it  has  sometimes  a  tendency  towards  a  double  curve,  like  the  old-fashioned 
letter  /,  but  this  may  possibly  be  due  to  the  refractive  property  of  the  or- 
ganism, the  ends  staining  morc^  deeply  than  the  other  parts. 

Each  bacillus  is  from  one  and  five-tenths  to  six  micmmi  Hi  metres  in 
length  and  five-tenths  to  eight-tenths  of  a  micromilli metre  in  thickness ; 
thus,  it  is  brjth  longer  and  brcjader  than  the  bacillus  of  tubercle.  Great 
variation  in  morphology  is  exhibited ;  thus,  the  outline  is  not  uniformly 
cylindrical,  a  bulging  being  often  seen  at  the  ends,  while  when  stained  a  cer- 
tain granular  or  segmented  appearance  is  noticed  in  the  interior.  The  mistake 
was  at  first  made  r»f  considering  that  this  was  an  evidence  that  the  organism 
contained  s[»ores»  but  this  view  is  no  longer  held.  Sometimes  patches  of 
the  protoplai^in  appear  as  if  shrinking  from  the  cell- wall  (Fig.  3),  leaving 
a  more  or  less  regularly  uncolored  or  but  liglitly  colored  sjMice  at  the  ]je- 
riphery.  The  bacillus  stains  well  by  Gramas  method  aud  with  Loefflers 
methylene  blue. 

The  organisms  occur  either  singly  or  in  |>airs,  frequently  more  or  \bbb 
parallel  to  each  other  {Fig.  1),  or  at  an  obtuse  angle,  like  a  circumfler 
accent  (A),  seldom  or  never  end  to  end  or  chain-like  (Fig,  2).  They  are 
sometimes  arranged  in  small  groups  of  three  or  four,  often  in  such  a  man- 
ner as  to  bear  close  resemblance  to  letters  of  the  alphabet,  such  as  V,  M, 
N,  X,  Y,  or  other  forms  of  wedge-shaped  characters. 

Several  varieties  of  the  bacilli  have  lieen  descTibed  according  to  their 
size,^ — namely,  the  hng^  the  short,  and  the  inedium.  They  have  been  also 
variously  described,  acM?ordiug  to  their  diameter,  as  ikick  aud  ihiji. 

The  differences  in  length  and  calibre  probably  represent  various  stages 
or  varying  richness  in  the  grow^th,  for  at  present  definite  evidence  is  want- 
ing to  show  that  variations  in  the  size  of  the  bacilli,  cither  in  length  or 
in  thickness,  represent  differences  in  the  degree  of  their  virulence. 


BidlkusmpbUieri.^:  siti^ly  and  {n  pairs, 
I'lir  cUulcul  a^pcjLmiice  tae  Fig.  12.) 
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Oil  this  point  npiiiion&  have  I^k^ji  mmieroiis  and  confusing,  thougli  the 
tendency  is  certainly  towsirds  attributing  grmt<?r  virulence  to  the  long 
\'^ety,  since  the  bacilli  examined  during  wnvalcscence  an?  alraitst  invaria- 
bly of  the  shorter  kind.  Roiix  and  Yersio  do  not  seem  to  attach  much  im- 
portance to  the  sliglit  ditferi'nces  they  have  reo>gnized  in  the  raorpliological 
Mpects  of  the  organism.  Moreover,  it  wuiild  appear  that  the  size  of  the 
Willi  and  also  their  method  of  staining  dej>end  somewhat  on  the  medium 
in  which  they  are  cultivated,  cultures  on  glyeerin-agar  developing  less 
fully  and  staining  les«  characleristimUy  than  those  grown  on  blood-serum. 
Fig.  4,  representing  a  culture  on  milk,  from  a  specimen  by  Professor  Klein, 
illiwtrates  a  still  more  striking  difference  in  form, — so  different,  indeed,  that 
it  would  be  well,  if  agi"ecment  were  more  general,  to  publish  only  cultures 
made  on  one  particular  medium.  Of  these,  for  all  purposes  of  education 
and  ttjmjtarieon,  bloo<:l  serum  is  undoubteilly  the  best, 

Kimthack,  in  liis  latest  contribution  to  the  literatuiT  of  diphtheria,  sup- 
ports this  protest  and  states  the  position  very  well,  as  follows : 

"It  is  not  advisable  to  be  too  strict  in  this  division  of  the  Imcilti  into 
ty]m  according  to  their  size,  because,  although  we  may  find  grow t lis  in 
which  al!  the  bacilli  ai-e  long  and  clubbed  or  shoit  and  straight,  yet  they 
do  freciuently  vary  in  size  and  shape  in  the  same  culture*  and  on  transfeixing 
a  l<Mig  form  from  tul>e  to  tid.ie  it  often  changes  in  appearance  from  the  long 
to  the  short  form,  and  f^^nversely.  ...  It  has  also  been  stated  that  caaes 
presenting  the  long  form  are  more  virulent  than  those  presenting  the  short 
form.  This,  however,  is  misleading  and  erroneous.  A  titer  an  extensive 
examination  I  can  say  confidently  that  it  is  futile  to  base  a  prognosis  ou  the 
type  of  organism  present.  Some  of  the  worst  cases  that  I  have  seen  were 
aa«:»eiate<l  with  the  short  variety  exclusively,  while  many  less  serious  cases 
cxhibite<l  long  forms  only.  Again,  I  have  found  colonies  of  the  long  and 
the  short  form  side  by  side  on  the  same  agar-agar  surface.'* 


THE   ATTENUATED  OR  NON-TIRULENT    BACILLUS 

This  is  the  writer^s  suggested  sgmmifm  for  the  so-called  pseudo-diphlh^ria 
boeWm,  and  the  (consideration  of  this  microbe  has  been  i^served  to  the  last ; 
it  is  difficult  of  distinction  from  the  genuine  organism  of  dijihtheria,  since 
in  its  method  of  grc»wth,  the  formation  of  its  cohHiies,  and  its  microscopi- 
cal appearance  it  is  absolutely  identical  with  the  Klebs-LoetHer.  Nor  does 
it  readily  lose  any  of  these  characteristics  on  further  cultivation. 

Tlie  similarity  of  the  two  microljes  consists  not  oidy  in  the  ap|iearance 
Ae  bacilli  separately,  but  in  that  fantastic  alphal>et  arrangement  to 
tielj  allusion  has  l>een  made  as  a  s])ecial  feature  in  the  identification  of  the 
tmi' organism.  A  point  of  fine  distinction  is  that  in  the  majority  of  cases 
tW  tttteiuiated  bacillus  exhibits  polar  staining  in  a  less  degree  than  when 
therirgaaism  is  in  full  virulence.  Appended  (Fig.  5)  is  a  photo-micrograph 
of  4  beautiful  example  of  this  "  pseudo-diphthena  Ijacilhis,"  as  it  has,  in 
ll>«8e  days  of  exactitude,  been  so  inappropriately  named. 
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The  specjmeo  represents  a  pure  ciiltiire,  but  the  original  contained  a  few 
staphyloi'ooci.  If  one  compai'es  it  with  others  of  admitted  virulence,  it  is  im- 
possible to  detect  the  slightest  diiFerence  between  the  two  in  form  or  arrange- 
ment, and  any  hacteriolo^ist  obtaining  such  a  result  would  not  hesitate  to 
give  an  opinion  as  to  the  true  diphtherial  character  of  the  case  from  which 
it  was  taken.  In  point  of  fact,  the  only  mediod  of  distinguiBhiug  this 
"  pseudo-diphtheria  bacillus^'  from  that  of  the  veritable  Klehs-Loeffler 
organism  is  by  an  experimental  observation  of  its  non-toxic  eflects  when 
introduced  into  the  bodies  of  rabbits  or  guinea- pigs, — that  is  to  say,  that 
although  so  similar  in  form,  and  responsible  even  for  the  production  of  a 
membranous  inflammation  of  the  throat,  it  is  non-viruleiat  in  the  sense 
that  it  is  incaptible  of  producing  toxaemia  either  lu  the  pei'son  of  the  indi- 
vidual in  whom  it  is  found  or  by  inoculation  of  lower  animals. 

It  is  gratifying  to  record  that  tliese  views,  first  expressed  by  the  writer 
early  in  1895,  are  confirmed  by  Kanthack,  who  in  his  rceent  article  says, 
"  Bacilli  do  occur  in  healthy  and  non-diphtheritic  soi'e  throats  which  closely 
resemble  the  Klehs-Loefflcr  organism,  but  yet  are  not  entitled  to  this 
name  ;  .  *  .  these  have  been  named  *  pseudo-diphtheria  bacilli/  The  name 
*  pseudoHliphtheria  bacillus^  apparently  includes  several  varieties  and  species, 
and  must  be  used  with  cautitui*" 

Corbett  and  Phillips  also  state  (December,  1896)  that  *^the  microscope 
will  not  help  us  to  distinguish  lictween  these  two  organisms,  and,  indeed, 
they  differ  only  in  virulence.'^  They  **  believe  that  the  question  must  at 
present  remain  an  open  one,  and  in  the  absence  of  more  definite  evidence 
tlian  we  now  |K}ssess  the  views  held  by  individual  experimenters  are  of 
little  importance." 

PSEDDO-DIPHTHERIA   BACILLI. 

There  are  oiher  micro-organisms  to  be  fomid  in  the  throat  whose  only 

resemblance  to  the  Klebs-Loeffler  consists  in  a  greater  or  less  degree  of 
similarity  of  form,  and  which  may,  therefore,  be  classed  as  actually  peeudo- 
diphtheriaL     These  are ; 

Hoflinann's  bacillus,  the  Xerosis  bacillus,  and  several  other  varieties 
which  have  been  described  by  ViguaL  A  very  few  w^ords  will  suffice  for 
their  description. 

Hofmann-8  bacillm  is  found  in  normal  healthy  throats,  and  has  been 
portrayed  fis  a  short,  wedge-shaped  rod,  usually  observed  in  pairs  with  the 
bases  in  apposition.  In  old  cultivations  clubl>ed  forms  are  found  which 
somewhat  resemble  those  of  true  diphtheria.  They  stain  uniformly,  and  do 
not  show  the  same  variations  in  morphology  as  the  Klebs-LoeiHer  when 
cultivated  on  different  media.  The  appearance  of  the  colonies  is  almost 
absolutely  identical  with  that  of  the  diphtheria  bacillus,  but  the  organism 
is  not  pathogenic  to  animals.  It  only  remains  to  state  that  the  Hoffmann 
organism  is  included  by  Roux  and  Yersin  under  pseudo-diphtheria  bacilli 
which  have  lost  their  virulence. 


The  Xerosis  bodlhis  also  I'esembles  that  of  true  diphtheria.     It  was  de- 
scribed minutely  by  Eisenburg  (1892)3  but  does  not  iieem  to  have  merited 
much  attentioD,  for  at  the  end  of  1895,  Eyre,  at  the  Pathological  Society, 
read  a  paper  on  '*  Xerosis  Baeillus/-  defining  it  as  NeiSiserV  and  comment- 
ing on  its  close  resemblance  to  the  Klebs-Loeffler  organism.     It  is  found  in 
the  conjunctival  secretions  in  certain  forms  of  coujunctivitis,  accompanied 
by  a  hypersecretion  of  the  Meiljomian  glauds-     It  differs  from  the  Klebs- 
Loeffler  bacillus  in  being  more  curved,  in  being  often  gixjuped  in  larger 
mufWCTy  and  in  its  fr€t|uent  arraogemeut  in  rosettes.     It  grows  only  at  the 
body  temperature  and  cannot  Ijc  eultivatetl  on  gelatin  ;  it  also  is  non-patho- 
gettic  to  animals.     This  comparatively  ionoecut  organism  is  probably  re- 
gpoosible  for  some  at  least  of  those  case^  of  membraDoiis  exudation  observed 
on  the  eyelids,  which  have  been  diagnosed  as  diphtherial ;  but,  so  far  as  the 
inriter  is  aware,  paralyses  following  such  cases  of  ocular  diphtheria  are 
almtJ6t,  if  not  entirely,  unknown.    Hernmun  Cohn,  of  Breslau,  recommends 
as  most  efficacious  for  this  form  of  fonjunctivitis  hourly  pencillings  with  a 
6ve  per  cent,  stdution  of  l>euzoate  of  sodium,  and  the  recognized  inert  effect 
of  tiiis  salt  on  diphtherial  falsi?  membrane  when  present  in  its  more  ordinary 
aita  gives  the  cmip  dc  grdce  to  the  matter. 

The  BaciUm  strkiiiis  alhm  resembles  the  KIel>s-Locffler  organism  both  in 
liieaad  in  manner  of  staining,  but  differs  fronx  it  in  the  fact  that  it  grows 
CM!  gelatin  at  the  ordinar}^  temperature^  The  same  may  be  said  of  the 
Btu^illus  strlaiiiB  Jhivus^  another  variety  of  the  same  organism.  The  Baeilhia 
^m  of  Vignal  is  rather  larger  than  the  Bacilhw  dipJdherm,  It  takes  the 
torn  evenly.  It  is  straight,  with  rounded  ends,  aud  occurs  in  piiirs*  It 
Ui)uefi€8  gelatin  and  blood-serum,  aud  the  cultures  have  an  odor  of  putre- 
faction. 

The  Bacillus  iwcea/w  mimdwi  {bacUlU'S  G\  of  Vignal)  show^s  polar  stain- 
'*>g*  It  is  very  short,  as  broad  as  it  is  long.  It  is  non-motile,  liquefies 
fi^btin,  and  the  colonies  are  greenish  yellow. 

The  foregoing  brief  descriptions  will  demonstrate  that  there  is  no  ground 

^»  confounding  any  of  these  bat^illi  with  an  active  Klebs-Loeffler  organism, 

^  even  with  the  microbe  generally  called  '^  the  pseud o-diphtlicria  Ijaeillus/' 

'^t  which,  it  is  necessary  to  repeat,  is,  as  understood  in  this  article,  a  true 

^*V.lebs-Loeffler  exhausted  of  its  virulence. 

Different  in  culture,  morphology,  and  pathogenesis,  lK>th  to  man  and 
^*iimals,  it  is  clear  that  none  of  them  is  entitletl  t^j  be  calkd  **  pseudo-diph- 
^i^erial"  at  all ;  and  it  is  a  pity  that  the  student  should  have  had  so  much 
^^tention  drawn  to  them  in  bacteriological  text-books. 


COMPLEX   OR  COCCO^BACILLART   DIPHTHERIA. 

Id  our  definition  we  have  stated  that  diphtheria  is  to  be  considered  pure 
simple  when  the  Klebs-Loeffler  bacillus  is  the  sole  organism  present  in 
mltivations,  but  when    associated  with   other  microorganisms — e.g., 
^<^^it  may  be  termed  cf>mplex,  impure^  or  cooco-bacillary  diphtheria. 
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The  micrococci  which  aru  of  importauce  from  a  clinical  point  of  view, 
as  asst>ciatc<:I  with  the  specific  bacillus,  are  of  three  kinds  r 

(1)  Diplococci, — those  arranged  in  pairs  (Figs.  7  and  8). 

(2)  Stapbylocoeci, — ^those  armngod  in  groupB  (Fig.  16). 

(3)  Sti*eptoc(Xjei, — those  arnmged  in  chains  (Figs.  7,  8,  10,  and  11). 
The  anthor^s  personal  experience  is  that  those  cases  in  which  diploGood 

are  predominant  or  ai'c  asswiated  with  otlicr  varieties  of  eooei  are  *' dirty'* 
in  character,  and  ait*  slow  to  clear  away  the  iake  membrane. 

He  has  also  seen  more  than  one  instance  of  staphylococcal  throat  as  the 
result  of  influenza,  accomjmnied  by  high  teni[>erature  and  a  tejjdency  to, 
but  not  always  with  fidl  development  of,  pulmonary  complications,  in 
w4iich  the  dlphcoecus  of  pjieumonki  has  been  found  in  association* 

The  so-called  ^*  Btisou!'  c^occus,  to  which  some  importance  ivas  for  a 
time  attached ,^-deseril>ed  by  Louis  Martin,  a  colleague  of  Ronx, — is  prob- 
ably a  mild  form  of  staphylococcal  grouping.  It  has  really  no  significance 
clinically,  and  neitlier  when  present  alone  nor  when  associated  with  the  ba- 
cilhis  of  diphtheria  haa  it  any  influence  on  either  the  course  or  the  severity 
of  the  disease. 

Streptococeij  in  relation  to  our  present  subject,  when  fouud  alone  gener- 
ally represent  a  sore  throat  associated  with  the  exanthemata,  of  which 
scarlet  fever  is  the  most  usual,  for  this  organism  is  almost  invariably  to  l>e 
found  in  the  throats  of  scarlatinal  patients  ;  not  that  it  is  meant  to  imply 
that  this  coccus  is  the  specific  micro-organism  of  scarlet  fever,  for  tliat  at 
present  is  undiscovered. 

Roux  is  of  opinion  that  the  presence  of  other  micro-organisms  with  the 
diphtheria  bacillus^  e3(>ecially  streptococci,  adds  to  the  gravity  of  the  malady. 
Kanthack,  however,  states  tliat  **  j>ersoual  ol>servatiou  leads  him  to  believe 
that  the  presence  of  streptocorai  in  itself  df)es  not  influence  the  prognosis, — 
indeed » they  are  rarely  found  absent,  w4} ether  the  cases  be  mild  or  serious;" 
while  others  do  not  consider  *'  the  association  with  streptococci  as  evidence 
of  unfavorable  import.*-  Tlie  WTitcr  is  inclined  to  think  that  there  is  not 
much  to  be  said  on  either  side,  for  his  own  experience,  while  not  confirming 
Roux's  c^jnchtsions  as  to  the  universality  of  ill  omen  of  mixed  infections 
from  a  prognostic  point  of  view,  has  ctinvinccHl  him  tliat  no  case  of  diph- 
theria can  be  in  any  way  the  better  in  that  it  is  mixtd,  because  to  its  o\\ti 
specific  toxasmia  are  added  the  dangers,  both  inflammatory  and  pyfemic, 
w4iich  arc  characteristic  of  coccal  infections. 

Most  authorities  agree  thai  st reptoe<x*ci  are  not  only  the  most  common 
of  the  associated  organisms,  but  that  they  are  also  of  the  gravest  omen, 
bciug  res[x>nsll>lc  for  infections  complications  often  of  a  most  malignant 
cb  a  meter.  The  writer 'h  cxi^ricncc  shows  that  streptocix'ci  when  associated 
with  the  Klebs-Locffler  bacillus  in  tfie  mnghmeraie — or,  as  he  has  called  it, 
the  haUalion — arrangement,  in  wbidi  the  c<.)cci  ai'c  grtHiped  in  serrietl  ranks, 
parallelograms,  triangles,  or  in  double  tiles,  constitute  the  most  virulent  form 
of  complex  diphtheria.     This  variety  is  esjieeially  to  be  found  in  those  at- 


i 


'■% 


DiplucuLcl  uad  streptococci  rigidi. 
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BaeQIufl  dlphthericc  and  streptococci  In  cooglomerate 
or  battalion  arrangemeiiU 


When  the  streptooocci  are  seen  tu  be  uri-angetl  in  cliaiug  which  are  curved 
or  coiled,  they  ofteo  indicate  au  exatitliematoiis  origiu  or  as^uciation.  This 
type  of  arrangeiueDt  of  the  ecxxii  is  called  Jiexuomf  and  is  of  less  severity, 
M  regards  prognosis,  than  the  battaliou. 

Lfidtiy,  the  rigid  armngemeotj  io  which  the  chains  are  ahort  and 
straight,  represents  a  comparatively  mtld  Ibrni  of  inflammation,  and  this  is 
the  furiely  frequently  found  in  cases  of  non-dipbtherial  toiisillilis  of  un- 
ttuitary  origin. 

ETIULOGT, 

SiiKse  the  discsovery  of  the  B))eeiAc  bacillus  it  may  be  fairly  said  that 
diphtheria  does  not  originate  de  )wvo. 

There  is  no  evidenee  that  tlie  disease  is  limiteil  to  any  paiiienlar  oonn- 
try,  ^ilogical  stratum,  or  even  to  any  particular  climate  within  the  extremes 
of  beat  and  cold.  Nevertheless,  it  may  be  broadly  stated  that  it  is  more 
prevalent  in  places  where  the  surface  soil  favors  the  retention  of  moisture 
aiid  organic  refuse, 

II  is  now  generally  admitted  that  the  season  at  which  epidemic  sore 
throat  is  most  frequent  is  that  at  which  diphtheria  is  most  prevalent. 

An  interesting  example  of  tlie  liability  to  draw  false  conclusions  with 
regard  to  the  influence  of  the  %veatlier  on  diseases  of  tiie  throat  is  affortled 
m  a  re|iort  issued  by  one  of  the  London  mediral  offitx'rs  of  health  for  the 
exoeptionally  dry  summer  quarter  1893,  in  which  belief  was  expressed  that 
ao  inerease  which  had  been  observe*!  in  cases  of  throat-inflammation  of  an 
unsanitary  type,  consequent  on  long-continued  drought  and  heat,  was  refer- 
able, fir$tf  to  the  wind-<'arrying  of  dvml  pjithogenic  organisms  in  the  form 
of  ditst,  and,  ^condly,  to  the  want  of  proper  flushing  of  sewers. 

Tlie  writer  was,  however,  able  to  show  by  figures  eompiled  on  a  lai-ge 
tcale  that  it  is  not  during  dry  weather  that  throat  diseases  of  tliis  character 
ans  tnoet  prevalent,  but  on  the  first  occurretict'  of  a  UgM  rainfaU  after  a  pro- 
knged  periejd  of  heat  and  drought  j  in  other  wonls,  that  the  epidemic  wave 
fllffns  to  be  greatest  wlien  the  tii-st  rainfalls.  Ijeing  but  slight,  are  sufficient 
tM«timalate  the  dry  and  comparatively  inert  organic  matter  to  activity^  and 
that  the  prevalence  only  diminishes  or  disappears  with  the  tliorough  flush- 
tftg  of  the  sewers  consequent  on  heavier  and  longer-continued  sho Wei's. 

During  the  last  forty  years  sanitation  in  city,  towu^  and  country  has 
betn  greatly  improved, — in  many  instances  alnnist  perfwted, — and  the 
doub-mte  from  zymotic  diseases  has  been  considerably  diminished.  This 
ivliieliofi  has  been  most  marktxl  in  the  case  of  enteric  ft^ver,  a  disease  uni- 
Ymnlly  tt^cognijEed  as  depending  on  defective  sanittUion,  poUutc^d  water- 
iDpfily,  and  Ijad  drainage.  Nevertheless,  it  is  an  unfortunate  fact^  which 
kai  been  already  insisted  on  by  Dr.  Lewis  Smith  in  the  previous  e^lition  of 
tkh  fPorkt  Uiat  diphtheria,  which  in  its  early  history  ap|)eai'ed  to  be  endemic 
or  rpidemio  chiefly  in  the  rural  districts,  now  invades  towns  and  cities 
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moreover,  each  year  the  raortality  from  this  cause  becomes  steadily 


ecjually 
greater. 

It  may  also  be  taken  as  aa^pted  that  all  forms  of  epidemic  sore  throat 
may  be  aggravated — even  if  they  are  not  actually  caused — by  unsanitary 
surroundiugs,  a  point  on  which  the  present  writer  is  entirely  in  agreemejit 
with  Dr.  Lewis  Smith, 

It  has  Ijeen  denied  that  such  causes  are  sufficient  to  produce  diphtheria. 
This  may  be  so,  but  it  may  with  equal  confidence  be  asserted  that  they  at 
least  render  a  population,  as  well  as  an  individual,  more  liable  to  the  im- 
plantation and  growth  of  the  sjiccific  organism  of  tlie  malady^ — bo  much  m 
that,  as  Sir  Ge»jrge  Johnson  has  aptly  said,  **  not  to  recognize  the  fret|uent 
filth  origin  of  diphtlieria  oiay  in  practice  be  as  disastrous  as  to  ignore  its 
infectiousness/* 

It  has  been  already  hinte*!  that  a  sore  throat,  from  whatever  cause,  is  a 
peculiarly  favorable  site  for  the  reception  and  devehipnient  of  the  diphtheria 
bacilhiB,  and  that  some  individuals  are  particularly  liable  to  such  affections 
when  exposed  to  dmio-emanations,  sewer-gas,  or  offensive  effluvia  from 
other  sources. 

It  is  therefore  certain  that  snch  non-hygienic  conditions  must  have  a 
considerable  influence  on  the  development  of  diphtheria.  Abstract  analy- 
sis of  fifty  consecutive  reports  of  the  English  LiKial  Government  Boanl, 
constituting  those  on  the  various  outbreaks  of  diphtheria  occurring  in  Great 
Britain  between  the  years  1882  and  1896^  showe*l  that  in  forty-six — i.e.,  in 
ninety- two  per  cent.— there  were  undeniable  evidences  of  defeciive  santta* 
tion,  although  in  thirty -one  only,  or  sixty-two  per  cent.,  was  the  origin  of 
the  outbreak  definitely  assigned  by  the  medical  inspector  to  have  been  due 
to  this  cause. 

In  connection  with  foul  emanations  as  a  cause  of  diphtheriaj^  Dr.  Lewis 
Smith  points  out  the  evils  resulting  from  exposure  of  children  to  infected 
eewer-gas, — a  point  to  which  others  have  also  drawn  attentioUj — for  sewers 
are  now  ventilated  on  the  street  level,  and  childiTn  have  a  disposition  to 
play  about  the  gnlly-holes.  Dn  Lewis  Smith  remarks  that  when  *'the 
di|ihtheritic  virus  is  established  in  a  sewered  city  it  can  probably  never  be 
stiimpcd  out."  These  facts  may  in  some  measure  be  responsible  for  the  in- 
creaseil  prevalence  of  diphtheria  in  urban  over  rural  districts,  the  converse, 
as  already  stated,  having  been  formerly  the  case. 

To  the  various  predisposing  causes  of  diphtheria  there  is  no  occasion  to 
refer  further  in  this  article^  with  one  exception, — namely,  that  of  the  Cf^n- 
stitutional  state  of  the  individual.  And  first  in  imjxjrtance  we  must  place 
that  constitutional  state  which  tends  to  produce  obstructions  to  the  free  nasal 
respiration.  Tlie  chief  cause  of  this  condition  is  enlargement  of  the  faucial 
tonsils  and  hypertrophy  of  the  glandular  tissue  in  the  naso^pharynx,  which 
is  now  known  as  **  adenoid  vegetations." 

A  long  exjieriencc  leads  the  writer  to  the  conclusion  that  it  is  rare  to 
find  diphtheria  attacking  a  child  under  seven  years  of  age  unless  he  or  she 
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kttllitdgect  of  one  of  these  forms  of  glaodular  hyjj^i-trophy.  In  a  large 
prapUfllciiii  of  young  adults  wiio  contract  diphtheria  it  is  very  commoo  to 
find  tonsillar  enlargement,  and  the  same  has  been  noted  in  hospital  nursea 
wbo  have  taken  the  diiM^ase. 

On  the  other  hand,  cases  are  not  wanting  to  prove  that  removal  of 
fktm  ofailractious  to  la^  nasal  respiration  appears  to  have  conferred  a 
i|i6dal  immunity  to  the  disease  on  those  who  submitted  to  the  opemtiou. 
lastly,  in  one  thousand  consecutive  c-ases  of  diplitheria  tabulated  by  the 
writer,  the  exudation  was  noted  to  be  limiti'd  to  the  tonsillar  region  in  six 
kandred  and  sixty-six  cases,  and  in  only  eight  out  of  the  total  number  was 
it  not  implicated.  Tliat  this  region  was  the  site  of  the  disease  in  ninety- 
oioe  and  two-tentljs  per  cent,  of  the  cases  is  a  fact  the  imixjrtance  of  which, 
from  the  etiologiciil  aspect,  cannot  be  disregarded. 

There  is  yet  one  {wint  in  the  etiology  of  diphtheria  on  which  a  word 
or  two  may  be  said, — namely,  the  conveyance  of  the  disease  from  animals 
to  man;  but,  in  the  judgment  of  the  writer,  the  chain  of  evidence  in  favor 
of  soch  a  circumstance  has  in  the  last  few  years  been  rather  weakened  than 
KreoglhenecL  Taking  into  consideration  the  fact  that  the  Klebs-Loeffler 
bacillns  from  the  human  subject,  when  cultivated  on  milk  or  media  derived 
from  other  animal  sources,  varies  in  its  morphology,  it  is  at  least  probable 
that  there  are  other  differences  in  its  development  even  more  essential  when 
tnocolated  into  animals. 

Loeffler,  for  instance »  in  1884  described  a  diphtheria  of  calves  due  to 
the  **  bacillus  diphtheria  vitulorum/'  but  neither  in  its  oiorphological  nor 
ite  biological  characters,  nor  in  its  pathogenesis  is  there  much  similarity  be- 
twffn  this  organism  and  that  of  diphtheria  in  the  human  subject 

This  view  of  the  non-identity  of  animal  diphtheria  with  that  of  man 
his  all  along  been  supported  by  Virchow,  and  it  has  recently  received 
powerful  confirmation  at  the  hands  of  Nocard,  the  well-known  veterinary 
sujgQon  to  the  Pasteur  Institute,  who  positively  affirms  that  human  diph- 
^mim  4b  entirely  distinct  from  the  diphtheria  of  fowls.  The  question  can- 
aoly  of  course,  be  deSnitely  settled  until  some  enthusiastic  bacteriologist 
himself  as  a  ^^corpun  vile^^  for  imxrulation  with  the  so-called  diph- 
of  domestic  animals*  The  writer  believes  that,  admitting  milk  to 
he  ■  moet  sensitive  medium  for  the  cultivation  of  the  diphtheria  bacillus, 
the  wiaUrieg  morhi  is  far  more  likely  to  come  from  polluted  water,  employed 
cUier  as  a  cleanser  of  milk-vessels  or  as  a  diluent  of  the  milk  itselt^  than 
dtnet  from  the  cow. 


THE  TOXIC    PRODUCTS  OF  THE   DIPHTHEKIA   BACILLUS. 

Ab  the  subject  of  the  toxins  and  antitoxins  will  Ije  seimrately  considered 
b  amytlier  place  by  Dr,  Vaughn,*  remarks  on  them  here  as  they  apply  to 
liphllieria  need  be  but  brief 

Tbe  causal  relation  of  the  specific  bacilluB  of  diphtheria  to  the  disease 


'  See  pHgti  93. 
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having  been  established,  it  still  romainod  a  nK*ot  point  to  what  extf'nt  the 
luauitostiitions  of  the  malady  could  Ijc  iittributed  to  tlie  presence  of  the  organ-  \ 
ibm  m  the  membtaDe,  until  1889,  in  which  year  all  doubt  was  cleared  up  fl 
by  experimeots  which  scientifii'ally  determined  the  process,  aud  established  ^ 
die  fiuA  that  all  the  symptoras  of  diplithcria,  except  that  of  the  develop- 
meat  of  membrane  lucailyi  are  ciiused  by  the  action  ot*  a  definite  poison. 

Belbre  pnK^eediiig  fui-ther,  however,  it  inay  be  excusable  to  ret^all  the 
cmaanstaiioe  that,  in  tlie  interval  between  the  diseavery  of  the  bacillus  and 
tbatof  ka  poinrcr  to  produce  toxins,  the  present  writer  had  in  1887,  on  clini- 
od  gnMincb  aloiiey  ventm^ed  to  proraul^^ate  the  view,  which  was  at  the  time 
ailiwwljr  criticised,  that  the  prinei|Mil  cause  of  death  in  diphtheria  was  a 
poi^onix^  of  the  system  by  fermentative  product;^  of  the  sijecial  organism. 

Chief  among  the  workers  in  this  interesting  field  of  research  are  Roux 

iatid  Yerain,  Hankin,  Brieger  and  Fraeukel»  Siduey  Martin,  and  Klein. 

'  We  siall  describe  as  suocinctly  as  possible  the  various  conclusions  at  whieh 

liicer  and  otlier  atithors  have  arrived  with  r^ard  to  the  toxins  produced  by 

the  baoiUna. 

lioiix  and  Yersiu  first  succeeded  in  obtaining  the  toxin  of  diphtheria 
by  pit^ipitation  fn.jm  the  original  broth  culture  of  the  bacilli  by  means  of 
llociboi  and  phasphate  of  lime.  The  precipitated  product  was  a  white  or 
y«llawiah*whitc  powder,  soluble  in  water,  liaving  usually  a  neutral,  but 
^jMttrttt"*^  a  faintly  acid,  reaction. 

Tliis  product  is  capable  of  inducing  all  the  symj»toms  of  diphtheria 
txivpt  the  membrane.  Its  toxic  potency  is  reducc<l  hy  expjsure  to  a  tcm- 
pi^ratiia'  of  58*^  C,  for  two  hours,  and  is  totally  dcstryyed  if  submitted  to  a 
trmiH^mture  of  100°  C  for  twenty  minutes. 

Tht^  views  as  to  the  nature  of  this  substance  are  various  and  somelimeg 
coatmdicUiry.  Koux  and  Yei-sin  intlim^l  to  the  belief  that  it  is  a  ferment, 
«r»  mth<^r>  an  enzyme ;  Brieger  and  Fraenkel  thought  it  to  be  a  toxalhumin 
or  a  mix  tare  of  toxalbunu'ns.  Sidney  Martin  thinks  that  an  enzyme  is 
Ubemtul  by  the  bacillus,  and  that  this  digests  the  protcids  of  the  body  or 
of  Iht  culture-medium,  and  thus  forms  toxic  albumoses,  the  latter  pro- 
ducing the  clianieteristie  morbid  changes.  It  is  now  known  that  the  diph- 
iticria  toxins  iki  not  all  originate  in  the  memljrane,  nor  do  the  albumoses 
luen^y  uivuniulatc  in  the  tissues ;  and  prolmbly  the  digestion  of  the  body- 
imttcnila,  bv  tin*  action  of  the  enzyme  absorbed  from  the  membrane,  forms 
liio  loxin.  These  poisonous  substances  are  of  two  kinds, — namely,  albu- 
niOMtt  and  uu  organic  acid, — which  are  responsible,  by  their  action  on  the 
nerviwm  system,  for  all  the  symptoras, — the  fever,  the  caixiio-respiratory 
MfK^thrnin^  albuniiiuiria,  and  paralyses* 

TiH^lunsky  and  Buehuer  regard  the  bacterial  |>oisons  as  direct  products 
^  the*  iiaeterial  cells, — that  is,  as  derivatives  from  the  cell-plasma.  In  the 
im^nit  stat4'  of  our  knowledge  we  eaunnt  definitely  say  whether  the  tuxins 
|lMitt!^4vcs  constitute  the  poisonous  element  or  whether  they  piWuce  poison - 
0ii  ccKvmes. 
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leb  has  pointod  out  that  "a  definite?  distiuction  is  to  he  drawn  be- 
liu)  poiBuns  which  may  he  presfiit  in  the  hactt^ria  thotiiselvcis  aud  the 
I  sobfitanoes  liberated  or  elahomted  by  these  organisms/'  For  he 
kndiown  tlmt  when  eertaia  iiiicro-organinms  ai*o  injocted  into  the  jieritoiieal 
emtacs  of  rodents  they  produce  Bvmptonjs  of  puisoniug  without  any  of 
Am  metabolic  products  being  pi^esent.  Moreover,  if  the  microbes  are, 
pRvioos  t43  their  injection,  killed  by  lieat  at  a  temi>eratiire  of  70°  C,  these 
ietd  bacteria  in  cei'tain  ca8e5  produce  the  same  poisonous  ejects  us  the 
Uving  organisms.  Therefo]*e  these  micro- organiBms  must  contain  a  poison 
in  their  own  substance. 


THE  ACTION  OF  THE  TOXINS. 

When  these  first  products  of  the  bacillary  action  are  introdneed  into  the 
body,  they  produce  a  loc^l  cetlema,  which  subsides  at  the  end  of 
thiF^-fiijc  hours  and  is  not  followcrl  by  any  destruction  in  the  tissues,  al- 
ikMigh  some  irr^ularity  in  temj^emture  and,  in  the  case  of  mbbits,  distinct 
fibrile  conditions  are  found  to  follow  the  injection  ;  the  blood  becomes 
dtfkaied  and  more  tluid,  and  it^s  coagulation  is  retaixle<h 

i^tfger  doses  produce  a  fatal  result  from  paralysis  or  coma,  but  it  is 
wwthy  of  notice  that  more  lasting  and  noxious  results  are  oL*tained  fmm 
nail  doses  of  the  poison  frec|yently  atl ministered  than  from  a  single  large 

The  paralysis  at  its  onset  may  be  rapidly  fatal  in  its  effects,  or  its 
(VOgresB  may  be  slow  and  protracted ;  in  any  case,  it  is  always  progres- 
Mveu  The  hindrance  to  the  euagulation  of  the  bhx^l  offers  a  suggestive 
atplanatioQ  of  the  delayed  occurrence  of  tlie  jmralytic  sequels  of  diph- 
disria,  even  after  all  other  symptoms  of  the  disease  have  disappeared^ 

The  paralysis  is  manifested  primarily  and  ehieffy  on  tlje  respiratory 
ippatattia. 

The  heart^muscle  is  in  all  cases  in  an  advanced  degree  of  li^kLty  degen* 
Vition. 

Vincent,  of  Paris,  and  P,  Meyer  have  found  wide-spreajd  jmrenehyma- 
I  changes  in  the  cardiac  plejcus  in  two  cases  of  patients  dying  of  heart- 
ire  daring  convalescence  from  diphtheria,  in  w^hich  the  heart-muscle  was 
mafieeted*  The  changes  were  exactly  similar  to  those  Ibund  in  the  periph- 
eal  iierv»  in  ordinary  post- diphtherial  paralysis.  It  is  desirable  that 
fatore  observations  should  be  directed  to  the  further  elucidation  of  this 
foinL 

The  voluntary  muscles  of  the  body  are  not  by  any  means  neces^^arily 
affected  at  the  same  time^  tlie  ones  first  imfmired  being  those  which  of  neoes- 
wty  mre  in  constant  use.  In  all  cases  impairment  of  activity  of  voluntary 
micies  is  due  to  a  degeneration  of  their  nerve-supply. 

Altlioui^h  there  may  be*  at  first  no  apparent  atrophy  of  the  muscles,  yet 
the  body 'Height  of  the  animal  decreases  steadily. 

In  dtpbtJierial  paralysis  both    the   sensory  and  the  motor  nerves  are 
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affected  in  a  similar  way,  and  the  sympathetic  system  also  may  be  involved, 
but,  as  would  be  expected,  tlic  |mrt  most  affected  io  this  case  is  the  axi&« 
cylinder. 

The  central  nerve-cells  and  ganglia  in  the  spinal  cord  are  most  proba- 
bly not  the  original  site  of  tlie  lesions  which  take  place  in  the  nerve- 
trunka,  for,  although  morbid  changes  in  the  anterior  cornua  of  the  corf 
have  been  descrilied  by  some  pathologists,  none  have  been  discovered  in 
those  of  the  posterior  corn na  or  sensory  ganglia,  albeit  both  the  motor  and 
Bensory  nerves  share  in  the  degenerative  prooeas. 

The  atiection  of  the  nerves  must,  therefore,  be  regarded  as  entirely  of  a 
peripheral  nature. 

The  changL*  commences  in  the  white  substance  of  Schwann,  which 
undergoes  rapid  degeneration,  breaking  up  and  finally  disappearing  alto- 
gether. Following  on  this  the  axis*cylinder  may  become  ruptured, — seg- 
mental neuritis, — giving  rise  to  well-marked  Wallerian  dt^eneration  in 
the  nerve-fibres  below  the  point  of  rupture.  All  the  nerve-fibres*  however, 
may  not  be  affetied  to  the  same  extent,  and  some  may  still  retaiu  their 
power  of  conveying  nervous  stimuli  to  the  muscles  which  they  innervate. 

The  muscles  which  are  deprived  of  nervous  supply  by  the  rupture  of 
the  axis-cylinders  in  the  nerve-trunks  undergo  a  prooeas  of  fatty  degener* 
ation  and  atrophy. 

The  albunioses  in  diphtheria  are  therefore  to  be  regarded  as  nerve- 
poisons,  which  affect  the  peripheral  nerves,  and  if  administered  in  small 
and  tx)ntinued  dos^  produce  degeneration  of  the  nerves,  leading  to  [paral- 
ysis of  both  motion  and  sensation. 

It  is  to  be  borne  in  mind  tliat  these  paralyses  may  occur  early  in  the 
acute  stages  of  the  diseaae,  or  in  the  later  stages,  when  they  come  under  the 
head  of  sequelee. 

The  orgamc  acid,  when  injected  into  animals,  produces  fever  to  a  slight 
extent,  but  no  immlyais.  If,  how^ever,  an  animal  be  treated  with  several 
doses  at  intervals,  the  heart,  post  moi-tem,  shows  well-mxirked  fatty  degener- 
ation in  the  muscular  elements,  and  some  of  the  nerve-fibres  exhibit  stages 
of  degeneration  similar  to  but  of  a  less  degree  than  that  prfnluced  by  very 
small  doses  of  the  albumoses.  From  tliese  observations  the  organic  acid 
must  be  regarded  as  a  nerve- poison  of  a  much  weaker  nature  than  the 

a1  iiumosfft- 

PATHOLOGY   AND  MORBID   ANATOMY. 

The  membrane,  being  indubitably  the  primary  pathogenic  offspring  of 
the  Imcillus,  and  the  most  imiM)rtant  clinical  indication  in  the  diagnosis  of 
the  disease,  will  now  be  descril>ed. 

A  superlicial  exudation  is  poured  out  onto  the  surface  of  the  epithelium 
of  the  mucous  membrane,  and  this,  l>eing  rich  in  albumin,  coagulates  into  a 
tough,  firm,  and  elastic  layer,  ct>ntainiog  dead  ejiithelial  cells,  leucocytes, 
and  often  ixd  bk«od-eorpuscles.  Itc«3nsists  mainly  of  a  net- work  of  fibrin, 
to  which  fi'esh  layei^  may  be  added  as  the  inflammatoiy  process  goes  on. 
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F^  superficial  layers,  which  are  the  oMestj  numerous  indifferent  niiero- 
oocci  are  usually  Ut  In?  found  along  with  tlie  characteristic  Klebs-Loeffler 
bidlli,  which  may,  however,  be  detected  in  all  parts  of  the  membrane, 

Uutil  quite  recently  it  has  been  laid  down  as  an  axiom  that  the  organism 
iirui^y,  if  ever,  found  beyond  the  imQiediat4i  vicimty  of  the  exudation. 

On  the  surftMse,  as  well  as  in  the  stratum  between  the  false  membrane 
and  the  denuded  epithelium,  the  streptococcus  pyogenes  and  staph  y  loco  ecus 
itu-ctjs  and  albus  are  also  very  frequent  eomimnions  of  the  bacillus,  and 
tbse  ofgrnnismg  may  travel  into  the  deeper  tissues,  lymphatics,  and  blood- 
TOBels,  when  they  constitute  the  cause  of  secondary  infective  processes  in 
the  lymphatic  glands,  lungs,  spleen,  and  other  organs. 

The  lower  strata  of  the  mucous  membmne  are  also  invaded  by  the  exn- 
datioQ,  and  the  coagulation  process  extends  deeply  into  the  submucous 
hyeiB^  which  become  in  fi  It  rat  ttl  with  small  inflammatory  c€41s,  leucocytes, 
and  micrococci.  By  this  jirocess  the  membrane  Ijecomw*  progressively 
firmer  and  tougher  by  each  fix3sh  de|x>sit  from  beneath.  Thus  the  external 
or  upper  layer  of  the  diplitherial  fiilse  membrane,  which  is  oldest,  when  it 
becomes  disintegrated,  is  thrown  ofl*  in  the  form  of  a  slough.  The  subja- 
oeot  eptthelium  soon  disapi^eari^,  and  on  this  denuded  surface  a  layer  con- 
listiDg  of  small  cells,  pus-cells,  and  gmnular  debris  is  formed,  separating  it 
from  the  dead  material  above. 

The  destructive  process,  extending  deei>er  to  the  submucous  tissues,  in- 
volves the  blood-vessels  and  the  lymphatic  channels* 

The  bIo<xl-vessels  become  c<:)n.«tricted  from  pressure ;  local  thrombosis 
tod  eml>tjHsm  follow,  with  ulceration,  necrosis,  gangrene,  and  extravasation 
of  blood.  The  lymphatics  of  the  part  are  filled  with  leucocytes,  pus-oells, 
md  eooci,  which,  passing  into  the  nearest  lymphatic  glands,  produce  swell- 
ing (torn  infiltration  of  inflammatory  eel  Is,  and  rtnally  Huppuration. 

The  diphtherial  exudate  is  adhei-ent,  and  can  he  removed  only  by  the 
fipltiymmt  of  some  force,  when  a  raw,  inflamed,  and  bleeding  suriace  is 


The  membrane  varies  much  in  its  color,  from  that  of  white,  faintly  tinted 
with  a  jx^arly  gray  or  lemon,  to  deej>  grayish  gi-een,  brown,  or  almost  black, 
die  intensity  of  hue  depending  partly  on  the  age  of  the  exii<Jate  and  largely 
QO  tlie  amount  of  blo<xl  extrava.satal. 

The  diagnostic  chamcteristic  of  a  true  diphtherial  exudate  is  that  it 
crootains  the  Klebs-Loeffler  Imcillus,  the  presence  of  this  organism  being  an 
inefragable  in^lication  of  the  natiu*e  of  the  disease,  Wli«?n  the  malady 
oiftfclies  towards  cure,  tlie  bacilli  diminish  in  unml>er,  and  very  often  dia- 
i|i|iear  witli  the  nienjbrane.  On  the  other  hand,  they  may  persist  long 
s&crlbe  individual  is  api>arcntly  cured. 

Paeudo-diphtherial  membrane  due  to  coccal  infections  is  characterized 
by  an  f*xc:»»s»ivc  production  of  fibrinous  material,  wiiicti  forms  a  net-work 
of  d€4i«ate  strattds  and  fibres,  enclosing  in  its  meshes  leucocytes,  granular 
ilhm,  wd  pu0-c*i41s.     The  false  membrane  is  attached  by  thin  fibrinous 
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md. 


Tike  fpitfiKlBd  cdls  become  altered  ia  eliaracter^  swoIleB^  and  undergo 
in^  Ayttnioo ;  ibej  desquamate  &eely. 

Thi  wtfembnmt^  beiog  only  loosely  adherent,  can  easily  be  stripj^ed  off, 
f  m  krpenemic  but  not  a  bleeding  base.     The  necrotic  prooess  does 

I  invoh^  the  eotire  epithelial  surface,  for  on  removal  of  the  exudate 

mt  paleiM6  will  be  found  to  be  normal  in  chamcter  and  unaifected. 

As  txtnvaantioQS  of  blood  iiito  the  interstices  of  the  membrane  are 
WBOtfAomi^  {tseuilo- diphtheria  I  exudation  rarely  presents  a  brown  or  black 
Ciiliir»  but  is  usually  of  a  whitish-yellow  or  grayish  appearance. 

TW  orilerion  of  diffei^ntiation  between  truly  diphtherial  membmue 
WmI  pivuil\>- varieties  is  the  presence  or  absence  of  the  specific  bacillus. 

Uiphlberia  must  be  regarde*.!  as  primarily  a  local  infection^  for  the  l^aeilli 
«rt  tb^ad  ohWfly  at  the  seat  oi'  intt'ction, — namely,  in  the  false  raembrane. 

In  (iitft»  as  mentioned  by  Dr,  Lewis  Smith  in  the  early  history  of  this 
<rfyOi»  iIm  bacillus  was  not  found  in  tlie  blooil-vessels,  lymphatics,  or  in- 
IMHI  oigVOlSiaiHl  this  was  accepted  as  decisive  evidence  that  it4^  pathogenic 
msAm  wmA  bs  localized  on  the  surface. 

XlMMDfeSroee  the  idea  that  the  systemic  infection  was  due  to  a  chemical 
MA  IfMitiifttcd  by  the  specific  microbe. 

Bm  it  is  now  known  that  the  bacilli  may  escape  from  the  site  of  tlie 
ilil  liepoiil  and  find  their  way  into  the  vascular  system  or  into  the  lym- 
iikillio  vaajchs  by  which  cliaunel  they  may  invade  the  spleen,  kidney,  lung, 
mA  m  forthi  or  tite  various  lympliatic  glands. 

FkoMh(168S)  utiil  Wright  (1894)  discx:*vered  the  Klebs-Loeffler  bacillus 
in  IIm  hllip  nnd  spleen  ;  later  Bulloch  and  Sehmorl  (1894)  found  it  in  the 
illbttiaxillar)^  bri»nehiul|  and  mesenteric  glauds;  and  still  more  recently 
(I&97)  Kautluick  and  Stephens  have  confirmed  the  accuracy  of  these  re- 
jUnhlH  by  illdependent  investigations. 

TUe  mortmllty,  when  there  is  true  diphtherial  infection  of  the  lung, 
ImImi^  i^  other  organs,  is,  according  to  the  last-mentioned  authorities, 
Wf^«lii^rty  Wgb,  and  in  almost  every  case  in  which  the  larynx  is  involved 
Mil  iMobiolomy  becomes  a  necessity,  tbe  diphtheria  Imcillus  can  be  demon- 
4«nilcil  ia  lh«  luiig^. 

THl  BACTERIOLOGICAL  DIAGNOSIS  OF  DIPHTHERIA. 
Tlie  |MPMonoe  or  absence  of  the  Klebs-Loeffler  bacillus  can  usually  be 
\k%H%l^l  iii  *i  Vwry  abort  time  by  removing  a  |>ortion  of  the  membrane  or 
exudate  by  means  of  a  swab  of  sterilized  cotton-wool,  a  plati- 
i  wiw  loop,  or  a  pair  of  Ibrceps.  This  small  fragment  of  membrane  is 
mbb^t  over  ihe  surface  of  a  clean  cover-glass,  and  the  film  so  obtained  is 
illf^iunj  Gained  with  Loeffler^s  blue  staining  solution,  or,  preferably,  with 
Km!C^)*  o^lubiiKHl  stain  ol'  dahlia  violet  and  methyl  green. 

^Itue  iVV^r-glass,  being  prepared,  is  mounted  in  tbe  usual  manner  and 
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^hmitted  to  microscopic  examination.  The  bacilli  shoukl  at  once  be  recog- 
nised, d'  present^  by  their  typical  chamcteristica.  If  bacilli  are  not  found  by 
tbe  abuve  method^  a  streak  culture  may  be  made  on  blood-serum,  when  the 
charteteristic  colonies  of  the  diphtheria  bacillus  will,  if  presentj  be  evident 
after  an  LDcnbation  of  twenty- four  hours  at  a  temjx-niture  of  37°  C.  More- 
wer,  the  presence  or  absence  of  other  organisms — e.g.^  strepto-,  staphylo-, 
or  diplooocci — may  be  determined,  after  more  than  twenty-four  hours  have 
dtpsed,  by  the  appearance  of  colonies  which  are  characteristic  of  each. 

Finally,  the  microscope  will  confirm  the  diagnosis  and  establish  the 
or  absence  of  any  jtarticnlar  form  of  micro-organism  which  may 
It  in  the  partieuhir  cultivation. 

Presuming  that  our  colonies  have  developed,  how  are  we  to  know  that 
iliey  are  those  of  the  diphtheria  bacillus? 

After  the  culture- tnl>es  have  been  in  the  incubator  at  a  temjjcrature 
of  fipom  35^  to  37*^  C.  for  from  fourteen  tti  eightt^u  hours,  colonies  of  the 
diphtheria  bacillus  ap{>ear  as  whitish-gray  s}iet*ks,  each  about  the  size  of  a 
pin's  head ;  the  contour  is  regular  and  tlie  surface  dry.  By  transmitted 
Ught  the  centime  of  tlie  colony  is  seen  to  Ix^  thicker  and  more  opaque  than 
the  periphery,  which  ia  tmnslucent. 

An  almost  j>ositive  diagnosis  of  the  presence  of  the  diphtheria  bacillus 
ii  therefore  established, — that  is  to  say,  a  positive  naked-ey©  diagnosis  has 
been  obtained. 

The  streptococcus  is  of  much  sh:)wer  growth,  and  its  colonies  may  be 
distinguishes!  from  those  of  the  bacillus  by  the  fact  that  they  do  not  begin 
to  form  until  the  lai>s€  of  at  least  twenty-four  hours.  They  appear  as 
white  colonies,  very  much  smaller  than  tho&e  of  the  bacillus,  and  resemble 
10  many  pin-points  as  compared  with  the  pin-head  colonies  of  specific  organ- 
iams  themselves. 

Thr  etapbylococcuB,  although  more  rapid  in  development  than  the 

pt4XNx^'Us,  resembles  it  in  its  slow  rate  of  growth  as  compared  with  that 
'  the  diphtheria  bacillus ;  its  c<jlonics  are  much  larger  than  those  of  the 
bacillus  diphtheriffi*  They  are  of  a  flocculent  or  snow-white  apj>carance, 
darker  in  the  centre,  but  thinner  at  the  edges,  and  the  halo-like  effect  at  their 
periplierj^  ia  somewhat  increased  over  what  is  observed  in  a  colony  of  the 
Kk*b?f-Loeffler  oi^aniam.  These  colonies  often  take  from  two  to  three  days 
to  d«eveh>p  properly.  A  yellowish  or  golden  tint  may  appear  in  some  cases^ 
bat  this  is  by  no  means  either  an  early  or  a  constant  occurrence. 

Preference  is  given  to  bhiotl-serum  as  a  culture-medium^  because  the 
dtphlberia  bacilli  grow  more  rapidly  and  preserve  more  of  their  special 
diftractf'ri sties  on  this  than  when  cultivated  on  other  media. 

Hydrocele  fluid  has  l>een  advocatett  as  being  of  special  value  for  the 
Rilture  of  the  Kleb^-Loefller  bacillus.  It  is  not  easy  to  obtain,  except  the 
voricer  be  near  to  a  large  hospital.  The  atl vantages  claimed  are  that  the 
Ittid  b  perfectly  transparent,  and  the  bacilli  grow  rapidly  on  it  and  pre- 
•rre  the  same  characters  as  they  do  when  grown  on  blood -serum. 
Vol,  v.— 14 
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Moreover,  the  growth  of  maDv  otlier  associated  bacteria  is  stated  to  be 
niore  than  usually  retarded  iu  this  nittlium,  streptococci  requiring  three  or 
four  days  to  develop,  and  staphylococous  aureus  gro\^^g  still  more  slowly, 
and  producing  a  yellow  coloration  which  is  quite  diagnostic.  As  already 
hiuted,  nothing  short  of  animal  ioucnlatiuns — an  impmcti cable  measure  in 
the  case  of  a  human  jmtient — will  satisfactorily  distinguish  between  the  vir- 
ulent and  the  non-virijleut  bactllus.  Neisser  has  recently  pointaJ  out  a  sure 
and  rapid  method  of  distinguishing  between  these  two  microbes,  based  on 
the  staining  properties  belonging  to  the  gi^anules  present  in  the  active  and 
virulent,  and  absent  in  the  attenuated  or  non-viruient  organism.* 

The  practitioner  must  be  cautioned  against  accepting  too  readily  a  neg- 
ative diagnosis  as  decisive ;  for  not  every  bacteiiologist,  any  more  than  every 
practitioner,  is  equally  skilled  in  making  his  preparations  and  cultures,  or 
equally  cajjable  of  accurately  interpreting  the  evidence  they  may  affoi'd. 

Added  to  this,  the  swab  employed  to  remove  the  secretion  may  not  al- 
ways r^cli  the  site  of  the  bacilli.  Some  such  explanation  seisms  to  affoi\l 
the  only  possible  excuse  for  the  following  circumstance  which  hapi>ened 
in  one  of  the  writer's  own  cases  i 

Repeated  bacteriological  cxammatioiis  of  the  thmat  hud  gii'en  negative  results  as  to 
the  presence  of  the  Klebs-Loefller  bacillus,  but  on  the  twelfth  day  of  the  attack  otorrhffirt 
ocourred,  and  a  euinire  taken  from  the  aural  discharge  so  soon  as  it  was  observed^  and 
befure  any  local  treatment  wels  commenced,  demonstrated  the  presence  of  the  specific 
bacillus. 

The  following  are  the  formulae  of  the  staining  solutions  for  micix)6i'opic 
preparations  which  are  most  generally  used : 

Lo€0€r^8  Soluticn. 
Take  of  Concentrated  alcoholic  solutituv  of  methylene  blue.  30  parts; 
Solution  of  caustic  potash  (1  in  10|0(X)  water),  100  part*. 

Mix 

place  the  cover-glass  in  this  solution  for  from  thr^  to  five  minutes,  wash,  dehydrate^ 
and  mount  tn  balsam. 

Another  method  of  employing  Loeffler's  stain  is  as  follows  :  the  cover- 
glass  pre|mration  is  strongly  stained  in  Loeffler's  solution,  and  is  then  placed 
in  a  watch-glass  of  water  with  about  two  drops  of  glacial  acetic  acid,  by  which 
it  is  decolorized ;  it  is  then  dehydrated  and  mounted  iu  the  usual  manner* 

The  d€'C(  ilorizing  process  must  not  \ye  earried  too  far,  as  the  oil  of  cloves 
used  for  clearing,  and  the  xylol  balsam  used  for  mounting,  will  still  further 
reduce  the  strength  of  the  stain. 

RiftLt's  Double  Stain. 
Take  of  Dahlia  or  gentian  violet,  0.5  gramme  t 
Mothyl  jcrreen,  0.5  gramme ; 
Distilled  water,  200  centimetres. 
Mix,  and  Alter  before  \m»q. 
Sections  are  placed  in  thU  fitiiin  fur  twelve  hours,  then  wa£hed,  dehydrated,  clearedi 
and  mounted. 
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Gramas  Method, 
Take  of  Aniline  wat^r,  100  parts; 

CoDC<&ntrated  solution  of  gentian  riolet,  11  parts; 
Absolute  alcohol,  10  parts.     Mix, 
Then  rin«e  and  transfer  to  Gram'e  solution  as  follows  t 

Take  of  Iodine^  1  part; 

Iodide  of  potassium,  2  parts  ; 
Dietilled  water,  800  parts.     Mix. 
Plao«  »ecttoD6  in  this  eolution  for  from  one  to  three  mioutefi^ 

Some  pathologists  recommend  to  simply  drain  off  the  gentian  violet^  and  to  immerse 
jzUNt  in  the  ii^ne  solution,  without  previous  rinsingt  until  the  sections  acquire  a  brown 
ooior;  thii  take«  place  in  ^m  one  to  three  minutes.  The  sectione  are  then  washed  in 
ikt^ol   until  they   an?  of  a  pale-yellow  color,   dehydrated,  cleared,  and  mounted   tn 


When  the  mieroKifga&iamf  are  contained  in  tissues,  it  may  be  necessary  to  counter- 
ittin  la  eociiL 


CLINICAL   DIAGNOSIS. 


C  Details  of  those  points  of  clinical  diagnosis  to  Ite  found  in  the  first  issue 
this  work  and  in  other  treatises  need  not  be  repeated  here,  and  but  little 
d  be  added  in  this  article  ftxjm  the  point  of  view  of  purely  bedside  ob- 

MTfttiOQS. 

But  those  who  have  not  been  in  the  habit  of  comparing  what  can  be 
IKD  at  the  bedside  with  the  results  to  be  obtained  in  the  bacteriological 
laboratory  will  be  surprised  to  find  how  much  confirmation,  or  it  may  be 
aQcnetJOD,  the  one  is  capable  of  aflbrdinp:  to  the  other.  Many  illustrations 
ittve  been  already  given,  and  it  is  from  this  aspect  that  our  remarks  on 
fi^giKisis  will  be  based. 

Tlie  diagnosis  of  the  malady,  as  its  name  suggests,  rests  mainly  on  the 
[r«f^ioe  of  a  false  membrane ;  but  membranes — at  fii^t  sight  very  similar 
feitliOBe  of  true  diphtheria — may  result  from  the  action  of  various  irritants, 
mA  aa  strong  acids,  ammonia,  ean  de  Cologne,  scalding  water,  caustics,  and 

•OOIL 

The  bacteriological  test  is  therefore  essential  Moreover,  as  has  been 
ilready  stated,  such  an  examination  is  the  more  necessary  since  each  day 
fttrii  fiM!t8  are  recorded  to  warraut  a  belief  that  diplitberia  may  arise  and 
|viieead  through  all  its  stages  without  the  detection  of  membmne*  But 
tltt»  conclusion  is  not  as  yet  generally  accepteil  by  practitioners,  for,  as  Her- 
tman  Biggs  has  well  said»  **  there  still  remains  the  firm  l)elief  with  a  large 
pft9|iortion  of  the  profession  that  only  such  cases  of  acnte  angina  are  to  I>e 
Kplded  as  diphtheria  as  present  at  sume  time  io  their  course  more  or  le^s 
■eoabrane,** 

Of  a  quite  sejmrate  category  are  tiiose  inflammations  of  the  throat 
taoooipanied  by  exudation  of  psendo-membrane  which  occur  during  the 
Connie  of  the  specific  fevers.  Until  the  elucidation  aftbrded  by  bacteri- 
•Jogy,  these  were  consideit<l  by  the  majority  of  authors  from  the  time  of 
HoQli^  in  1765,  to  l»e  truly  diplithei-ial,  notwithstanding  many  vigorous 
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and  weighty  arguments  which  were  to  the  contrary.  We  aow  know  that 
the  membranous  iiiflammatiooia  of  the  tkroat  exhibited  previously  to  or 
duriDg  the  early  stages  of  any  of  the  exanthemata  are  not,  as  a  rule,  of  the 
nature  of  true  diphtheria ;  while  sueli  as  are  implanted  on  them  in  defer- 
vescence or  as  sequehe  ai*e  almost  invariably  proved  to  be  absolutely  of  that 
nature  by  the  presence  of  the  Klebs-Ixeffler  bacillus. 

In  many  cases  these  doubts  can  be  solved,  in  a  large  degree,  by  a  care- 
ful comparison  of  the  symptoms,  both  physical  and  functional,  of  those 
membrunuus  sore  throats  which  are  characterized  by  the  micro-organism 
recognized  as  specific  of  diphtheria  either  alone  or  in  association  with  cocci, 
and  by  due  recognition  of  otlier  more  special  evidences  of  the  different  dis- 
eases in  which  they  are  found. 

The  following  are  the  particular  points  to  which  attention  may  be  use- 
fully directed  : 

Age, — The  writer  has  long  insisted  on  a  fact  whicli  must  appeal  to  the 
experience  of  most  practitioners,  that  while  membrane  is  the  almost  con- 
stant characteristic  of  acute  inflammatory  affections  of  the  fancies  and  larynx 
in  infant  life,  its  absence  is  to  l>c  frequently  noted  in  similar  cases  r^ccurring 
in  persons  of  full  age,  and,  curiously  enough,  it  is  seldom  to  be  seen  in 
infants  at  the  br^st,  though  even  in  the  newly-born  the  system  may  be 
infected  with  the  specific  toxaemia. 

Such  a  fact  may  tend  to  harmonize  recent  but  established  experience 
with  the  apparently  contrary  opinion  of  Dr*  Ijewis  Smith,  who  lx4ieves  that 
**  under  certain  circumstances  the  newly-born  infant  exhibits  considerable 
susceptibility  to  diphtheria," 

The  following  table  of  one  thousand  consecutive  cAses  analyzed  by  the 

writer  show^s  the  frequency  and  tlie  proportionate  mortality  of  diphtheria 

accoixling  to  age : 

Males  and  FejnateM, 


Agk. 

NcM«Eft  or  C4«tS. 

DsATits. 

MoHTAUTT.   Pm  Cwri, 

Under  1  year.    .    .    , 

11 
392 
317 
102 
178 

5 
176 

12 
7 

45 

UnderSyeiiri 

Between  '^  imd  10  years  .   ,   ,    , 
Between  10  und  15  yeaw     .    ,    , 
Over  15  yeiirs* 

45 

26.2 

11.7 

3.9 

I 


I 


It  19  thus  seen  that  in  these  one  thousand  cases  the  occnrrence  of  diph- 
theria in  patients  under  one  year  of  age  was  1,1  per  cent. 

An  analysis  of  nearly  six  thousand  cases  demonstmted  the  frequency  aa 
not  exceeding  L5  per  cent.  The  youngest  |mtient  in  whom  the  writer  has 
seen  diphtheria  with  membrane  was  six  wetvks  of  age. 

The  degree  of  inflammation  present  in  the  throats  of  patients  attacked 
with  pure  diphtheria  is  of  a  lower  grade  than  that  of  throat  mauifestationa 
in  connection  with  scarlet  fever  or  measles. 

Experience  leads  the  writer  to  believe,  although  this  opinion  has  been 
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Utindtcted,  that  cedenia  of  th«^  uvula  aud  velum  is  an  indication  of  the 
malady  being  non-diphtberial,  or  at  least  of  a  mixed  character*  We  have 
never  seen  it  in  the  case  of  a  pure  diphtherial  infection. 

A  [Joint  worthy  of  note  is,  that  unmixed  diphtherial  throats  are  almost 
always  dry  throat^^,  as  likewise  are  the  cultivations  of  the  diphtheria  Im- 
dllus  on  blood-serum.  An  excess  of  mucus  or  saliva  always  suggests  a 
ooccal  infeetion  or  cumplicatioa,  and  the  same  may  be  said  of  local  euppu- 
ntions. 

As  to  the  sit*  of  the  membrane, — 

From  the  following  table  the  relative  frequency  of  site  in  one  thousand 
cases  will  be  at  once  apjmreut,  and,  to  save  space,  the  relative  mortality  ac- 
cording to  situation  is  included  : 

Tohle  of  Ont  7%0Mand  Oise4  of  Diphtheria,  showing  thf  ReUHire  Frequency  of  Siiss  of  the 
Mefn^rane  and  Proportionate  Mortality. 

Pakt  ArrzcrxD.                                                     Ncmber.  Dkathi.     ^^cS7 

Faiicefi  (alone)  , 666  81  12 

Ltrrnz  (aJone) .                  , 4  1  25 

Kofttrili  (alone)     .   ,              2  1  50 

Fauces  and  l&rynx .»    ...  112  61  43.7 

Fauces  and  noatnlE 165  106  64  2 

FataG€8«  larynx,  and  nostrils ,    .    .  49  SO  6L2 

Labial  or  buccal  only  (involved  in  6) 1  2  S8.3 

Hard  palate  only  (invuived  in  12)    ....       .    .        1  11  91.6 

FandaL — The  tmisih  were  the  sites  in  all  the  cases  where  the  situation 
18  described  as  that  of  the  fances,  and  this  disposition  to  attack  the  tonsillar 
tissue  is  evidenced  not  only  in  the  faucial  i-egion,  but  in  the  pharyngeal 
vnult^  where  is  situated  tlae  pha^irngeal  tonsil,  at  the  orifiee  of  the  Eu- 
fUichian  tubes  (tubal  toneil),  at  the  base  of  the  tongue  (lingual  tonBil),  and, 
finally,  in  the  ventricles  of  the  larynx,  the  glandular  tissue  of  which  may 
Ixt-  held  to  represent  in  some  degree  a  laryngeal  toasil. 

It  is  a  peculiarity  of  the  diphtherial  exudation  to  start  in  some  small 
n!06SA,fls  in  the  lacunae  of  the  tonsils,  or  on  some  little  prominence,  such  as 
Hid  uvula,  the  free  edge  of  the  epiglottis,  or  the  eminences  of  the  cartilages 
of  Wriaberg  and  Santorini. 

Lttiryngeal, — ^The  frefpiency  of  larijugeQl  extension,  as  shown  in  the  above 
table,  is  doubtless  underestimated,  for  the  laryngoscope  was  not  used  to  aid 
the  diagnosis  in  these  cases.  It  is  a  matter  of  regret  that  in  these  days, 
whca  the  ait  of  laryngoscopy  is  so  generally  cultivated,  it  should  be  so  sel- 
A'la  employed  in  cases  of  suspected  diphtheria  of  the  larynx.  For  by  its 
aid  diagnosis  would  be  rendered  more  complete,  and,  intra-laryngeal  treat- 
BQeot  being  moi-e  early  adopted,  a  l>etter  chance  of  life  would  be  given  to 
latny  a  patient*  In  the  case  of  intubation,  both  introduction  and  extmc- 
tkm  of  the  tube  would,  by  the  aid  of  tlie  mirror, ^ — an  easy  matter  when 
tbe  mouth  is  proppcil  open, —be  accomplished  with  greater  aceuraey  and 
«p«ed. 
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Na8cd. — When  the  nares  are  mvolved  tbe  mortality  ia  so  high  that  au 
attack  thus  chanicterized  has  been  aptly  allied  "  malignant  diphtheiia ;" 
iBdeed,  of  the  cases  in  the  one  thousand  tabulated  in  which  the  nasal  (oq&bs 
were  implicated  the  death-rate  amounted  to  03,4  per  cent 

According  to  Dr.  Lewis  Smith,  *'  the  occurrence  of  pseudo- membrane 
in  the  nares  is  common,'^  and  this  opinion,  although  not  generally  recog- 
nized, m  confirmed  by  the  foregoiog  tables. 

For,  though  diphtheria  Ijut  mrt^y  invades  the  nares  primarily,  and  is 
limited  to  that  situation, — only  two  in  one  thousand  are  here  recorded, — 
nasal  diphtheria,  as  represented  by  an  extension  of  the  exudation  from  the 
pharynx,  occurs  in  21.3  per  t:x?nL  of  all  cases. 

It  may,  indeed,  be  genemlly  state<l  that  the  nai^es  ai'e  almost  always  in- 
volved when  membrane  is  exhibited  on  the  postei'ior  surface  of  the  uvula* 
Its  presence  is  further  indicate<l  by  a  nasal  dist^harge,  which  is  usually  of  a 
peculiarly  fetid,  sanious,  and  irritating  character,  causing  excoriations  and 
soi*es  round  the  nostrils  and  on  the  upper  lip.  The  fetor  of  tlie  flux  in  the 
case  of  diphtheria  is  of  itself  quite  distinctive,  for  it  is  never  to  be  observed 
in  cases  of  ordinary  acute  endo-rhinitis  or  coryza  ;  so  that  this  symptom  of 
foul  odor  has  led  to  the  adoption  of  another  synonym  of  diphtheria,  "  putrid 
sore-throat."  The  discharge  is  often  tinged  with  blood,  which  symptom  is 
occasionally  intensified  by  sudden  and  profuse  attacks  of  epistaxis.  This 
form  of  the  malady  is  always  to  be  regaixled  as  of  the  gravest  import,  since 
systemic  infection  rapidly  ensues,  and  fatal  prostration,  asphyxia,  and  pul- 
monary complications  are  almost  certain  to  follow. 

The  reason  for  the  exceptionally  intense  toxiemia  of  nasal  diphtheria  is 
to  be  found  in  the  fact  that  the  nasal  passages  offer  more  than  any  other 
site,  Ixitli  in  their  extensive  area  and  in  their  readily  absorbent  surfaces,  the 
conditions  most  favorable  for  the  procluetiou  of  the  toxic  enzymes,  the  tur- 
binals  constituting  not  only  an  extensive  and  highly  absorbent  area,  but 
also  a  source  of  direct  cerebral  infection  through  the  cribriform  plate.  In 
fact,  the  arrangement  of  the  apparatus  employed  in  the  laboratory  for  the 
manufacture  of  the  toxins  bears  a  striking  reseinblauoe  to  that  of  the  con- 
tents of  the  nasal  cavities. 

Bacteriological  examination  of  the  membrane  from  the  nasal  cavities 
demonstrates  that  the  disease  is  always  of  a  '*  mixed"  natui'e,  the  character 
of  which  may  often  l>e  provisionally  foretold  according  to  the  nature  of  the 
local  symptoms.  The  associated  organisms  are  most  frequently  streptococci 
of  various  degrees  of  virulence  according  to  the  severity  of  the  local  evidences. 
The  exudate  may  in  8t>me  cases  be  discharged  from  the  nares  as  a  large 
plug  taking  the  shai>e  of  the  turbinals  with  their  corresponding  ehoanse. 
In  others  shreds  of  membrane  may  come  away,  but  in  the  majority  of 
cases  the  fluid  discharge  is  the  main  feature,  and  any  argument  to  the  effect 
that  the  disease  is  not  diphtheria,  Ijecause  no  membrane  is  either  seen  or 
liberated,  is  based  on  ignorance  of  this  fact. 

When  the  nasal  discharge  is  sanious  and  very  irritating,  the  streptococci 
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m  found  in  lai^  numbers,  and  are  u.^iially  of  the  most  viralent  fornix 
especiallj  in  those  cases  where  profuse  epistaxis  is  a  pramineut  symptoiii. 

In  pariileut  aod  sangiiineo-purulent  discharges  staphyK>cocci  may  also 
ilHijUnd.  In  one  case  diplococci  were  likewise  discoveretl*  and  the  pres* 
OJoe  of  these  orgauisras  would  suggest  or  confirm  a  diagnosis  of  pul* 
mooary  complication.  Extension  of  the  inflammation  along  the  Eustachian 
fobes  is  not  uncx>mmon,  although  by  no  means  so  frec[uent  as  in  scarlet 
fever  or  measles,  even  if  allowance  be  made  for  tlie  relative  frequency  of 
die  two  dL^eases. 

The  aural  complication  of  diphtheria,  unlike  that  of  these  last-named 
exaDthemata^  does  not  appear  to  be  characterize*!  by  a  great  degree  of  jiaio, 
DOT  is  its  prognostic  impoitance  in  regaixl  to  meningeal  inflammation  ur 
mastoid  suppuration  greats  although  periostitis,  which  requires  relief  by 
iocisioQd,  does  from  time  to  time  occur.  It  is  not  out  of  place  to  I'emark 
here  that  among  the  sequelie  of  diphtheria,  deafness,  botli  in  tlie  middle 
aod  in  the  internal  ear,  is  sufficiently  fi'ecjucnt  to  occupy  our  prognostic 
ooDSideratioD.  It  may  also  here  be  mentionetl  that  in  one  case  of  nasal 
dipbiheria  death  ensued  from  meningitis,  and  no  aural  complication  was 
to  be  found*  This  circumstance  offers  a  not  improbable  explanation  of 
the  gravity  of  nasal  diphtheria.  For  not  only,  as  already  mentioned,  do 
the  tiirbinals  constitute  an  extensive  and  readily  absorbent  surface,  but 
there  is  a  liability  to  direct  cerebrfd  infection  through  the  cribriform  plate 
by  a  process  similar  to  that  sometimes  observed  in  regard  to  cerebro-spinal 
mmingitis,  when  the  specific  organisms  have  been  found  in  the  anterior 
ttieoinges. 

Experience  of  non -diphtherial  purulent  otitis  would  lead  one  to  expect 
that  in  diphtheria  the  ■staphylococcus  would  be  the  most  commonly  asso- 
oated  organism  of  the  bacillus;  but  in  the  few  cases  of  diphtherial  dis- 
cfatrges  from  the  ear  examined  by  the  writer  the  sti^eptococcus  has  been 
found  quite  as  frequently,  and  even  more  abundantly, 

Ck^dar, — In  some  instances,  rare  though  they  may  be,  the  inflamma- 
tion may  pass  from  the  nose  along  the  lachrymal  duct  tu  the  eye.  In  other 
iii-H^  the  bacillus  may  become  implanted  directly  on  the  conjunctiva. 

Dr.  Lewis  Smith  has  pointed  out  that  children  w4io  are  suflering  from 
iimple  csonjunctivitis  or  from  granular  lids  are  very  liable  to  contract 
diphtheria  when  exposed  to  infection » the  malady  having  a  decided  predis- 
poiition  to  attack  surfaces  already  inflamed.  True  diphtheria  of  the  con- 
jancti^'u  is  a  serious  complication,  and  often  results  in  permanent  opacity 
of  the  cornea,  and  even  total  destruction  of  the  sight. 

We  have  already  described  an  organism — "  the  Xerosis  bacillus'* — re- 
^^^RBibliD^  the  Klebs-Loefller  oi^anism»  as  found  in  some  cases  of  hyper- 
of  tlie  conjunctiva,  and  this   is  probably  res[>onsible  for  many 
m  erroneously  diagnosed  as  ocular  diphtheria  which  run  a  mild  course 
tboiit  either  systemic  infection  or  sulise<]uent  paralyses. 
Adenitis, — The  enlargement  and  tenderness  of  the  lymphatic  glands  in 
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the  neck  constitute  not  ouly  a  very  early  and  txjnstant  symptom,  but  alsc 
one  of  considerable  diagnostic  value.  It  nmy  prei:ede  the  ap{>earance  of 
the  membmne  in  the  throat,  or  may  indicate  its  presence  in  gome  part  not 
visible  on  examination.  To  a  certain  extent  the  amount  of  glandular  en- 
largement is  projKirtionate  to  the  virulence  of  the  disease.  There  is  a  dis-j 
tinct  difference  in  the  portion  of  the  glandular  region  afiected.  ■ 

In  pure  or  simple  diphtheria  tlie  cervical  glands  are  those  mostly 
attacked.  This  may  be  in  the  form  of  enlargement  and  tenderness  of  the 
whole  chain  of  glantlsj  or,  in  the  gravest  eases,  as  one  lai^  swollen  mass  in 
the  neck,  in  which  the  parotid  may  also  be  involved.  In  complex  diph- 
theria, both  the  cervical  and  Bubmaxillary  glands  are  affected,  and  io 
peeudo -diphtheria J  wiicre  streptocowi  are  predominant,  of  which  scarlet 
fever  ie  a  striking  example,  the  submaxillary  glands  are  those  most  fre- 
quently affected.  In  diphtheria  following  scarlet  or  other  specific  fever — 
in  other  woi-dSj  when  streptococci  are  associated  with  the  diphtheria  bacillus 
— both  sets  of  glands  are  inflamed  concurrently. 

Adeoitis  is  much  more  common  in  scarlet  fever  than  in  diphtheria ;  in- 
deed, it  may  l>e  taken  as  one  of  the  oixlinary  symptoms  of  the  former  dis- 
ease* It  is  far  more  intense,  and  suppimition,  to  which  it  is  also  more 
prone,  takes  place  at  a  much  earlier  date.  Nevertheless,  suppurating  ade- 
nitis aud  cellulitis  are  far  more  frequent  in  true  diphtheria,  especially  in  the 
cooco-baeillary  varieties,  than  is  generally  taught,  for  this  c^jmplieatiou— or, 
as  it  may  almost  be  termed,  this  sequela — was  found  in  9.75  per  cent,  of 
our  one  thousand  cases. 


THE  MEMBRANE  IK   DIPHTHERIA 

The  clinical  diagnosis  of  diphtlieria  de|>ending^  as  it  does,  so  greatly  on 
the  presence  of  false  membrane  in  the  throat,  makes  it  necessary  to  devote  a 
brief  space  to  consideration  of  the  different  forms  of  pseudo-membrane 
which  occur  in  other  acute  specific  fevers,  and  the  other  signs  by  which 
these  may  l)e  distinguished  from  diphtheria. 

Fig.  12  represents  what  may  \ye  called  the  gradual  aud  ci'eeping  tyi^e, 
and  ako  the  circiunstanee  that  the  membrane  generally  commence  as  a 
fiuCj  semi -translucent,  pellicular  exudation,  increasing  to  a  thick,  opaque 
membrane,  the  density  of  whicb^  however,  is  variable.  The  bacteriological 
characteristics  of  this  case  are  depicted  in  Fig.  I. 

A  picture  less  frequently  seen,  but  more  characteristic  of  the  name  w^hich 
has  l>een  given  to  the  disease,  is  shown  in  Fig,  13,  in  whieli  the  exudate 
from  the  first  was  plastered  on  the  tonsils  as  if  "laid  on  with  a  trowel.^* 
Fig.  14  shows  tlie  bacteriological  ap|>earanee  in  this  case.  It  is  of  special 
interest  when  compared  with  Fig.  1,  for  while  in  both  tiie  clinicsil  diag- 
nosis was  thereby  satisfactorily  t^tabli^hinl,  aud  the  two  cases  wei^  of 
equal  gravity,  the  variations  in  the  dimensions  of  the  bacillus  (.*onfirm  what 
has  been  alrcatly  said  as  to  the  untrnstwoilhiness  of  a  prognosis  solely  or. 
mainly  based  on  this  particular  featuiw 
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SearUi  Fet^r, — False  membrane  is  rare  in  scarlet  fever  throate.  The 
exfidatioQ  in  such  eases  is  yellowish  in  color,  dirtier,  or  grayer  than  in  the 
cmrhr  stages  of  diphtheria.  It  teoJs  to  ijeeome  pulpy,  puhaceous,  or  piiru- 
fcttt,  znd  to  leave  deep  and  destnictive  ulcers,  producing  characteristic  and 
unhealing  perforations  in  the  pillars  of  the  fauces.  Scarlet  fever  is  respon* 
sible  for  suppurative  inflammation  of  the  middle  e^r;  this  is  attendetl  by 
great  ijain,  and  is  liable  to  extend  to  the  mastoid  antrum  and  the  meninges. 
Otorrbcea  is  leas  frequently  a  conijilication  of  diphtheria,  is  not  as  a  rule 
painlbl,  aod  is  less  otetinate  to  treatment.  No  raembmne  is  present  in  the 
ooie  in  scarlatina,  but  there  is  oiicu  a  purulent  discharge.  Epistaxis  is  not 
oomiDOD,  but  hemorrhages  from  the  throat  are  by  no  means  infrequent,  oo 
aooount  of  the  deep  ulcerations.  The  larynx  is  but  rarely  attacked  as  com* 
pired  with  diphtheria  and  measles,  and  when  it  is,  tlie  inflammation  is 
tBOAllj  of  the  nature  of  an  acute  cedema.  The  terapmture  is  nearly  always 
higher  and  the  onset  more  sudden  than  in  diphtheria. 

Lastly f  the  rash,  which  in  scarlet  fever  is  of  almost  constant  recur- 
if&ceatui  punctiform  in  character,  is  only  occasional  in  diphtheria,  and  is 
then  erythematous.  This  of  itself  may  often  atFord  a  conclusive  criterion 
of  diserijnination. 

Mtasies, — Membrane  on  the  fauces  is  very  rarely  observed  during  the 
coarse  of  an  attack  of  measles,  although  true  diphtheria  is  not  iufi'et^uently 
impbuited  on  this  exaothem  as  a  sequel,  in  which  circumstance  the  diph- 
tbetia  is  manifested  in  a  ver>^  fatal  ty|)e.  Coryza  is  au  early  syniptMUi, 
aod  great  redness  of  the  conjunctivae  is  a  well-marked  feature.  This  is 
aometiioes  accom|ianied  by  manifestations  of  false  membmne  on  the  eye- 
Measles  is  particularly  liable  to  l>e  characterized  by  general  implication 
of  the  ftir^paaaages*  Hence  we  fnxiuently  find  as  a  complication  or  scfjuel, 
laryDgitts  of  an  acute  but  non-membranous  character,  pneumonia,  and 
farDoebitis.  There  is  less  tendency  to  severe  suppuration  and  ulceration  in 
tbe  throat,  but  middle-ear  troubles  are  very  common,  and  usually  com- 
as a  serous  inflammation,  while  those  observed  in  scarlet  fever  are 
always  suppurative  in  character,  as  they  are  also,  but  not  so  cou- 
flluitly,  in  diphtheria. 

T^Jioid  Fever. — A  certain  amount  of  pharyngeal  and  laryngeal  inflam- 
mmi%€m  and  even  serious  ulceration  is  not  uncommon  in  enteric  fever,  and, 
if  looked  for,  a  faucial  exudation,  easily  to  l>e  distinguished  from  aphtha, 
mmj  be  seen  about  the  third  wt^k.  Intlei>eudently  of  the  s[M?ciat  commem- 
mrnHvB  stgns,  the  characteristic  point  about  the  thrfmt  is  that  the  membrane 
doQ§  ocit  become  thicker  nor  separate  more  easily  than  in  scarlet  fever ;  the 
prrvailing  organism  is  tlie  staphylocwcus  rather  than  the  streptococcus. 
Imfidvj  it  b  altogether  of  a  milder  nature.  The  characteristic  course  of  the 
urt*,  headache,  diarrhtea,  etc.,  in  most  cases  materially  assist  in  form- 
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ing  a  diftei-etitial  diagnosis*  It  must  not,  however,  be  forgotten  that  true 
diphdieria  soiiietiuies,  although  rarely,  supervenes  on  an  attack  of  typhoid 
fever,  A  diphtherial  enteritis  is  also  not  unknown,  and  the  author  has  re- 
corded two  easeij, 

Sinail'Pox. — In  very  severe  cases  of  diphtheria,  especially  those  in 
which  the  nares  are  the  sites  of  membrane,  epistaxis  is  a  frerjuent  symp- 
tom, similar  to  such  as  occurs  in  cases  of  hemoiThagic  small-pox. 

Exhaustive  inquiries  from  suijerintendents  of  infectious- fever  hospitals 
prove  that  nieniln-anous  exudation  of  the  throat  is  practically  unknown  in 
small- 1X1 X,  and  has  only  been  occasionally  observed  in  the  malignant  form 
of  this  disease ;  in  these  rare  eases  deep  ulceration  and  necrosis,  leading  to 
cederaa  of  the  glottis,  have  occurred. 

Non-Diphlkenal  Tomillkis, — This  affection  of  the  throat  is  perhajB  that 
which  is  most  frequently  mistaken  for  true  diphtheria,  aud  therefore  de- 
mands more  than  passing  notice.  Indeed,  there  can  be  but  little  doubt, 
as  alr^dy  mentioned,  that  many  cases  of  lacunar  tonsillitis,  especially  in 
the  adult,  are  really  diphtherial  in  an  early  stage,  the  true  uatui"e  l>eing 
revealed  only  subsequently  by  tl)e  cbai-acteristic  pamlytic  se<:|uelje  of  diph* 
theria.  The  membrane — though  it  hardly  deserves  that  title — ^in  ordinary 
tonsillitis  can  be  readily  detached  by  the  swab  without  any  hemorrhage.  It 
consists  mostly  of  necrosed  epithelial  cells ;  it  is  soft  and  friable,  with  a 
fetid  odor,  and  occurs  in  small,  soft,  rounded  masses  ver)"  different  from  the 
firmly  adherent  fibrinous  exudation  of  true  diphtheria.  It  is  almost  always 
aecomimnied  by  much  mucous  secretion  of  a  viscid,  ropy,  and  clogging  char* 
acter,  diphtheria  being  a  much  drier  affection  of  the  throat.  The  diagnosis 
13  helped  by  the  sudden  onset,  the  high  grade  of  temperature,  and,  above  all, 
the  pain.  Difficulty  of  o|ieniug  tJie  mouth  and  extreme  dysphagia  are  also 
important  symptoms  of  distinction  in  acute  tonsillitis  long  before  suppu- 
ration occurs. 

Lastly,  the  exudation  in  tonsillitis  is  almost  always  confined  to  the  ton- 
sillar region,  and  does  not  spread  to  the  fauces. 

The  accomjianying  figure  (16)   illustrates  the  appearance  of  a  non- 

bacillary  diphtherial  throat  due  to  eoccal  infection, — in  this  instance  the 

staphylococcus.     The  ropy  cloying  mucus  bands  are  almost  alone  sufficient 

to  distinguish  it  from  the  dry  throat  with  well-defined  exudate  in  true 

diphtheria. 

ELEMENTS   OF  PROGNOSIS. 

I.  BacieriohgicaL — The  fii'st  point  to  determine  is,  whether  the  case 
is  one  of  true  diphtheria  or  pseudo-diphtheria.  The  presence  or  absence  of 
the  Klebs-Loeffler  bacilhis  will  decide  this  «;juestion. 

The  morphological  character  of  the  bacilli  present  will  not  appreciably 
influence  our  prognosis  as  to  the  virulence  of  the  attack, 

Seamdly;  is  the  specific  bacillus  associated  wnth  one  or  more  of  the 
cocci  which  have  been  shown  to  exert  an  influence  on  the  character  of  the 
disease?     If  cocci  are  present*  then  the  nature  of  those  which  predominate 
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be  takeo  into  account,  and  their  significance  must  be  duly  considered 
looordiDg  to  their  variety,  numbers,  aud  arraogement 

The  general  statement  may  be  made  that  the  lees  the  Klebs-Loeffler 
faicitllis  is  associated  with  other  micro-orgauisms  the  more  favorable  will 
be  the  prognosis. 

The  writer's  own  experience  leads  to  the  opinion  that  when  streptoeoct^i 
vwiSBOciated  iJvHth  the  diphtheria  bacillus  it  may  be  predicted,  if  they  are 
not  already  present,  that  enlai'ged  submaxillary  and  parotid  glands,  phleg* 
1MO0118  inflammation  of  glands  and  tissues,  brundio-pneumonia,  nephritis, 
iod  other  septic  complications  will  present  themselves  in  the  course  of  the 
malady,  which,  if  they  do  not  prove  fattd,  will  materially  retai-d  recovery 
iod  convalescence. 

The  piesenoe  of  staphylococci  in  lai'ge  numbers  is  an  indication  that 
fQppurative  precedes  may  l3e  expected* 

IL  Oinical, — The  prognosis  of  diphtheria  is  always  difficult,  and 
fibooid  in  every  case  be  a  giiardal  one,  for  every  epidemic  of  the  disease 
dUTers  in  chara<*ter  and  in  severity  of  type* 

First,  it  is  necessary  to  consider  the  age  of  the  patient,  for  there  can  be 
hot  little  doubt  that  there  is  an  age  disposition  to  diphtheria,  as  well  as  an  age 
mortality,  due  trj  two  causes,  one  of  wliich  is  the  disposition  to  nasal  obstruo- 
ibil  ami  enlai^ment  of  the  tonsils  (allusion  to  which  has  already  be<'n 
aiade  in  discussing  the  etiology  of  the  disease),  and  another  the  greater 
tnideocy  in  the  infant  to  membranous  exudations  in  all  acute  intlanimatory 
omdittoDS  of  the  throat,  quite  irrespective  of  contagiousness,  as  compared 
with  the  submucous  infiltration  with  tmlema  in  analogous  affections  when 
tlicT  ocdix  in  the  adult> 

There  is  also  as  much  hypei'seusitiveness  to  diphtheria  in  the  young  as 
tlnreia  toficarlet  fever,  measles,  and  the  like,  which,  moreover,  are  themselves 
fo  fi^uenlly  the  forerunners  of  an  attack  of  diphtheria.  And  it  is  worthy 
af  notice,  in  this  connection,  that  in  all  epidemics  of  diphtheria,  as  well  as 
m  tlie  large  majority  of  sporadic  cases,  children  are  the  fij*st  to  lie  attacke<L 
In  the  case  of  an  epidemic  the  prognostic  data  of  any  individual  case 
be  regulated  witli  due  regaixi  to  the  character  of  the  prevalence,  as 
Jidged  by  other  cases  in  the  neigh borlirK>d*  The  source  of  primary  inci- 
and  perwiioa]  infection  must  also  influence  one's  forecast,  for  undoubt- 
edly the  virulence  of  a  case  may  be  raoilified  iu  its  intensity  by  such  geneml 
and  special  citx;umstanc!es. 

The  chnracter,  amount^  and  extent  of  (ht  false  men^ant  present  in  any 
tndividoal  case  are  also  important  factors  in  the  prt^gnosis.  The  larger  the 
owfiiee  affected  ami  the  more  abundant  the  exudation,  the  graver  will  l>e 
die  fiireoBSt ;  for  it  must  be  evident  tliat  under  these  circumstjinccs  the 
progooaii  is  rendered  more  grave  from  the  twofold  i>oint  of  view  of  in- 
mecbanioal  obstnictiou  to  respiration  and  the  greater  opportunity 
tar  tbe  geDenation  and  absorption  of  the  toxic  products  of  the  specific 
present  in  the  membrane. 
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On  the  other  hand,  we  know  by  reoent  bacteriological  investigations 
that,  although  the  membrane  may  be  present  in  only  very  minute  quautily, 
or  even  entirely  absent  so  far  as  ocular  inspection  can  determine,  yet  the 
s|>ecific  bacillus  may  l^e  present  in  the  thixiat  in  its  most  virulent  form, 
and  for  toxic  reasons  a  grave  prop^nosis  would  then  be  indicated. 

The  relative  mortality  of  diphtheria  according  to  the  site  of  the  mem- 
brane has  already  been  considered^  and  it  may  be  g:enenilly  stated  that  when 
the  surfutx;  involved  is  of  large  extent,  the  meml>rane  very  thick^  of  a  fetid 
odor,  and  with  a  tendency  to  become  gangrenous,  and,  lastly,  associated 
with  a  foul  discliarge  from  the  nose,  indicating  the  pi'csence  of  membrane 
in  the  nasal  |>iissages,  the  case  is  one  of  great  severity,  aiiJ  the  pixjgoosis 
must  be  most  unfavorable. 

It  is  a  peculiarity  of  di|>htheria,  apart  from  almost  every  other  disease, 
that  the  exact  date  at  which  the  imtieut  can  be  declared  **  out  of  the  wood" 
is  nujst  variable  ami  mieertain  ;  for  death  often  occurs  suddenly  after  a 
com|mratively  mild  attack  and  at  a  period  when  the  patient  seems  to  be 
convalescent. 

Death  from  convnMojis  and  coma^  rare  bb  it  is,  may  safely  be  prognosti- 
cated to  be  the  result  of  uraemic  poisoning,  though  the  ixjssibility  of  cere- 
bral complications  must  not  be  lost  sight  of.  A  peculiarity  of  tlie  ursemia 
of  diphtheria  is  the  clearness  of  intelligcnoe  up  to  the  moribund  stage,  or 
€Ven  np  to  cessation  of  life  itself. 

The  mortality  due  to  nephrilis  and  its  results,  according  to  our  table^ 
was  2*7  per  cent.,  and  more  detailed  examination  would  ap|>ear  to  show 
that  there  is  some  relation  l3etw^een  this  renal  complication  and  nasal 
obstruction,  which  will  readily  be  understood  by  those  who  recognize  the 
influence  of  the  last-named  a>ndition  on  the  oxygenation  of  the  blo<>d. 
Moreover,  thei-e  is  strung  pmbability  that  the  frequency  with  which  sup- 
pression of  urine  is  associated  with  epistaxis  is  more  than  accidental. 

A  jxissible  explanation  of  the  frefpiency  of  nephritis  may  l_>e  found  in 
the  fact  that  a  considerable  pro|xirtion  of  cases  of  diphtheria  follow  on 
scarlet  fever,  in  which,  however,  an)uminuria  occurs  at  a  later  date  than  in 
diphtheriii,  though  in  the  latter  it  often  continues  long  and  may  be  respon- 
sible for  permanent  renal  mischief 

Sudden  death  may  i>ccur  from  suffocation,  asthenia,  and  cai'diac,  renal, 
pulmonary,  neurotic,  and  other  causes.  In  the  first  week  it  may  ensue  fmm 
obstruction  to  respiration  and  its  consequences,  either  with  or  without  ojiera- 
tive  interference,  when  the  larynx  is  involved.  Paralysis  of  the  respirator v 
or  cardiac  functions  may  be  responsible  for  a  fatal  termination  at  a  quite 
early  or  at  a  later  date.  Again,  the  formation  of  a  fil>rinons  clot  in  the 
heart  or  great  vessels  may  lead  to  a  sudden  and  unexpected  end. 


LOCAL,  GENERAL,  AND   CONSTITUTIONAL  TREATMENT. 

The  various  lines  of  treatment  which  were  generally  acceptetl  and  adopted 
prior  to  the  discovery  of  the  Klel>s-Loeffler  bacillus  and  to  the  introduc- 
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itf  "antitoxic  serum"  have  been  so  completely  considered  in  the  pre- 

of  this  Cyeloptedia  that  there  is  little  new  to  add. 
But  sioce  it  18  now  fairly  established  that  no  element  of  treutment, 
whetlier  constitutional,  topical,  or  operative,  can  l>e  ignored  even  by  those 
who  cotiDael  serum  therapy,  it  may  not  l>e  superfluous  to  give  in  full  detail 
ike  measures  which  would  be  adopted  by  the  writer  in  cases  of  diphtheria 
lodependently  of,  or  as  adjuvants  to,  the  eraployment  of  autitoxic  serum. 

At  an  early  date  measures  should  be  adopted  to  fadlitate  the  eliniina- 
tioD  of  the  toxic  elements  of  the  disease  by  tlie  excretory  channels.     Fur 
this  porpoee,  at  the  onset  of  an  attack  the  bowels  should  be  freely  opened 
Inr  tbe  administration  of  ctilomel  iu  the  mlult  patient,  or  in  the  case  of 
dbiMreD^  even  though  diarrh^iea  is  a  aymptoni,  by  the  same  drug,  or  by 
gray  powder,  preferably  combintil  with  small  doses  of  antimoniura, — to  wit, 
the  cJd  Jameses  powder.     To  rcthice  lui-al  inrtanm:atory  symptoms,  even 
bdbre  any  membrane  is  manifested,  the  salicyhite  of  sodium,  combined  with 
cUorate  of  eodiam  and  dect>ction  of  cinchona,  is  very  useful ;  when  mem- 
bnwe  is  seen,  and  is  rettjgnized  as  diphtherial  in  character,  iron  should  be 
i       giveo  in  full  tloses  (combined  witli  chlorate  of  sodium  or  of  potassium),  fur 
B  tbi§  drug  has  proved  to  be,  from  general  experience  during  the  last  forty 
^bMu^,  the  sheet-anchor  of  the  constitutional  treatment  of  diptitheria. 
^^^  In  cased  of  cardiac  depression,  stryelmine  should  be  addeil  to  the  iron 
I       mixture,  or  it  may  be  given  hypodermically.     To  produce  the  best  results 
tWdrug  must  be  given  in  full  doses ;  as  much  as  five  minims  of  the  stand- 
I       lid  aulatioo  of  the  British  PharmaeoiKcia  may  be  administered  three  or 
L     bur  limes  in  twenty -four  hours  without  risk  e%en  to  young  children, 
B        Aa  to  topical  remedies,  the  application  of  pure  lactic  acid  of  the  strengtli 
I       tdopted   in  the  British  Pharmacopoeia — practically  tlie  same  as  that  of  the 
Uailed  States— -on  a  swab  of  cotton  wool  once  or  twice  a  day  with  suiB- 
CMDt  feroe  to  detach  the  membrane  at  its  edges,  or  even  to  remove  it,  has 
proved  ao  aatisfactory  in  the  writer's  o\vn  practice  that  he  has  rarely  bad  to 
Rsort  to  any  other  measure.     A  diluted — 1  to  2  or  1  to  dissolution  of  the 
mme  remedy  may  be  employed  twice  or  thrice  daily  by  the  nurse  in  the 
inlavak  of  the  doctoA  visits.     Of  the  local  and  constitutional  effects  of 
olomel,  insufflated  or  internally  administered!,  albeit  much  lauded  by  many, 
«i|iectally  in  the  United  States,  he  has  had  little  exiierience.     Sulphur  and 
tile  sulphites  have  given  good  results,  for  the  twofold  reason  that  they  act 
both  aystemically  and  locally,  but  they  would  appear  to  he  more  useful  in 
mam  of  ooccal  infection  than  in  those  of  truly  diphtherial  origin.     Per* 
I      aide  of  hydrogen  as  a  local  application  should  not  be  neglected,  for  its 
vmloe  has  lieen  provcfl  by  the  exiicricnc-c  of  many  American  colleagues* 
Theofeticaily  it  is  an  almost  ideal  germicide,  but  it  is  both  unstal)le  in  com- 
position and  variable  in  its  resulta. 

As  a  local  germicide  after  the  detachment  of  the  membrane,  the  biu- 
iodide  of  mercury  is  to  be  preferred  to  the  bichloride,  for  it  is  much  less 
liable  to  coagulate  the  albumin  in  the  secretions  of  the  mucous  membr 
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or  of  the  blood*  It  must,  however,  be  used  with  caution,  and  only  in  a 
strength  of  1  in  2000  to  5000,  for,  as  Boux  has  said,  **  there  is  already 
sufficient  poison  in  the  system  of  a  patient  suffering  from  diphtheria  to 
justify  us  in  hesitating  to  employ  remedies  which  are  in  themselves  capa- 
ble of  proilucing  systemic  effects  of  a  toxic  nature/*  This  is  also  an  objec- 
tion to  the  use  of  mercury  as  an  internal  remedy,  for  its  effects,  in  what 
may  be  termed  reasonable  or  justifiable  doses,  are  too  slow  to  \ye  dependt^d 
on  fur  the  arrest  of  so  acute  and  rapidly  fatal  a  disease. 

Among  other  germicides  of  a  less  active  and  irritating  character  we  may 
mention  carbolic  acid,  l>i>ric  acid,  and  chinosol,  tiie  last  of  the  strength  of 
from  two  to  five  per  cent.  Irrigation  of  the  mouth  by  means  of  a  specially 
eonstinicted  syringe  is  in  every  case  to  be  preferred  to  the  old*fashioued  and 
useless  method  of  gargling ;  for  the  latter  method,  while  it  cannot  Ije  used 
by  children  and  is  seldom  efficiently  carrit^d  out  by  adults,  not  only  neces- 
sitates the  patient's  rising  from  the  recumbent  [Kjsition  so  essential  to  l>e 
maintained  in  diplitheria,  but  locally  throws  the  muscles  of  the  throat  into 
irregular  action,  and  thereby  favors  palatal  and  faucial  paralyses. 

LoeiHer  has  made  investigations  into  the  power  of  certain  substances  to 
destroy  quickly  the  bacillus  of  diphtheria,  and  has  found  that  the  salts  of 
Iron — to  be  administered  also  intenially — are  particularly  active,  especially 
when  combined  with  certain  essences,  notably  ijenzol,  toluol,  creolin,  and 
metacresol.  A  solution  containing  these  ingredients,  and  now^  known  as 
"  Loeffler\s,**^  has  been  tried  in  the  writer^s  practice  with  uniformly  good 
results,  which  have,  however,  been  more  evident  in  cases  of  pseudo-diph- 
theria than  in  the  true  baeillary  disease. 

When  tlie  nares  are  the  seat  of  membrane  every  effort  should  be  made 
to  keep  the  nasal  choanje  jiatent.  Memf)i'ane  must  tx*  removed  by  forceps 
or  by  a  cotton- wool  swab  [wissed  along  the  inferior  meatus.  The  nares 
should  be  freely  irrigated  writh  some  antiseptic  and  germicidal  solution^  fol- 
lowed by  the  application  of  an  oily  spray  of  menthol  or  thymol,  and  sup- 
plemented in  certain  cases  by  the  use  of  an  antiseptic  ointment. 

For  the  reduction  of  external  inflammation  and  for  the  prevention  of 
suppuration  in  the  cervical  and  maxillary  glands,  the  application  of  con- 
tinuous cold  by  means  of  a  "  Leiter's  cc»il*'  is  of  the  greatest  service  ;  for 
by  this  means  inflammation  is  reduced  and  sepamtion  of*  the  membrane  is 
materially  favored. 

Opei'aiive, — It  is  only  necessary  to  mention  trachelotomy  and  intul>a- 
tion  ;  the  latter  procedure,  primarily  adopted  by  Bouchut  in  1858,  has 
been  reintroduced  and  perfected  by  O'Duyer,  of  New  York,  who  first 
employed  it  for  the  relief  of  laryngeal  dyspncea  in  the  year  1880.  Intu- 
bation is  said  to  be  pre-eminently  successful  in  infants  under  four  years 
of  age. 

*  Lorjfer'3  Soddion:  R  Mf^nthoL  10  parts;  toluol,  26  parts;  solution  of  p<?Pchloride 
of  iron,  4  parts;  absolute  alcohol,  q.  s,  to  mea5un}  100  fluid  parts.  Mix.  To  be  applied 
t^  the  affected  part*  by  means  of  a  brush  or  ewab. 
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WTien  there  is  any  obstmctioa  to  free  oasal  respiration  from  enlarged 
actal  tonsils  or  from  the  presence  of  acknoid  growths  in  the  nuso-pbarynx, 
the  writer  has  had  a  uniformly  favorable  exiierience  of  operative  measui'es 
for  tlieir  removal.  Indeed,  the  immediate  improvement  in  the  breathing, 
Umitatton  of  the  exudatioUj  aud  obviation  of  the  necessity  of  o|>ening  the 
trachea  are  important  advantages  which  cannot  well  be  overlooked,  and 
ID  this  he  has  the  support,  among  others,  of  Lefferts,  of  New  York,  and 
Macintj^re,  of  Glasgow. 

THE   ANTITOXIN  TREATMENT   OF    DIPHTHERIA 

It  is  probable  that  during  the  last  few  yeai's  no  question  in  any  branch 
of  medical  science  has  undergone  more  full  discussion  or  more  changes  of 
(jpioion  and  pronouncement  than  that  of  the  nature  of  the  toxins — the  spe- 
cific and  poisonous  products — of  bacterial  organisms  ;  and  as  a  consequence 
it  is  not  difficult  to  understand  that  the  same  may  be  said  with  regard  to 
tb  substances  which  are  supposed  to  neutralize  their  noxious  effects, — in 
other  words,  the  so-called  antitoxins. 

Th^e  toxins,  to  which  the  specific  origin  of  tetanus,  typhoid  fever, 
iDthrax,  and  other  infectious  diseases  is  admittedly  due,  have  been  well 
daeribed  and  considei-ed  in  a  special  article  b}-  Dr*  Vaughan  {page  93  of 
tins  volume]  ;  while  the  extent  of  our  present  knowledge  esi^ecially  relating 
t)  those  of  diphtheria  has  been  already  indicated  in  the  section  on  the 
pathology*  of  that  disease  in  the  piTsent  contribution.  There  is  no  occasion 
to  go  over  the  old  ground.  Suffice  it  to  say  that  the  lal^oi-s  of  Behring, 
Buehner,  Brieger,  Fraenkel,  Roux,  Yei"sin,  Sidney  Martin,  and  others, 
vmloable  as  they  tmdoubtedly  have  been^  are  by  no  means  entirely  conclu- 
siTC  is  to  the  exact  c^mstitutiou  of  the  toxin  of  diphtheria.  As  a  matter 
of  fact,  it  IS  at  present  uudetermincd  ;  and,  as  already  hinted,  therc  are  few, 
if  aay,  among  the  scientific  investigators  of  this  disease,  either  from  a  bac- 
teriological or  a  chemical  |K*int  of  view,  who  have  not  foun<i  it  necessary 
to  correct  or  m«xlify  their  original  opinions  as  to  the  nature  aud  action  of 
thit  diphtheria  toxin.  This  fact  is  amply  illustrated  in  Dr.  Vaughan's 
ooQtri  button. 

Thus,  we  are  not  only  ignorant  of  the  exact  biological  process  by  wliich 
ifese  potaons  are  elaborated,  but  chemists  have  up  to  now  failed  to  deter- 
miae  tlieir  exact  compositions  either  by  analysis  or  synthesis  ;  nor  can  we 
express  them  by  any  formula  repix?sentativc  of  their  constituent  elements. 
It  naturally  follows  that,  whatever  the  amount  of  success — aud  it  has  l^een 
Qooftiderable — which  may  attend  the  antitoxin  ti*eatmeot,  it  can  not  be  ad- 
mitted that  the  remedy  is  founded  on  so  accurate  and  .scientific  a  liasis  as  is 
oAeo  ektmed. 

As  to  the  toxinSf  the  most  recent  observations  tend  to  prove  that  they 
tre  not  of  the  nature  of  albumins,  as  first  stated,  nor  are  they  formed  by 
taj  cheraiail  reaction  on  the  protcid  elements  of  either  the  medium  used 
forc«lt4ire  purposes  or  from  the  proteids  existing  in  the  living  being,  both 
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of  which  theories  have  beea  put  forward.  This  incomplet€ue&s  of  data 
may  in  these  days  of  logical  therapeutics  account  for  the  disinclination  of 
many  sober-mindetl  and  experientt'd  physicians  and  surgeons  t^-i  suljs^cribe 
fully  to  the  claims  of  laboratory  workers  as  to  the  value  of  antitoxic  serum ; 
and,  until  some  more  definite  knowledge  is  arrived  at,  the  treatment  of 
diphtheria  by  its  means  must  be  cunsideixxl  purely  on  the  basis  of  empiri*^ 
cism,  a  etand-()oint  sufficieotly  solid,  perhaps,  for  the  majority  of  practi*  ■ 
tioners,  whose  sole  aim  is  to  heal,  but  somewhat  insecure  from  the  aspect  of 
the  "  pure"  science  worker. 

It  is  eaudidly  admitted  that,  although  yet  by  no  means  universally 
adoptetl,  there  are  thousands  of  praetitionei*s  who  do  accept  the  antitoxin 
treatment  of  diphtheria  on  its  curative  meritSj  and  in  view  of  this  fact 
there  are  goml  ^riMrnds  to  justify  at  least  a  more  extended  trial  of  the 
remedy  in  the  future. 

The  author  of  this  contribution  is  well  aware  that  he  has  been  credited 
ivith  antagonism  to  the  sernm  treatment  of  diphtheria  from  the  date  of  its 
first  introduction  ;  but  in  point  of  fact  he  was  quite  willing  to  accept  it 
enthusiastically,  and  was  lod  to  maintain  an  attitude  of  scientific  scepti- 
cism only  by  the  result®  of  liis  own  observations  and  exjKrieuce.  In  view 
of  what  has  presently  to  l>e  said,  he  believes  himseli'  to  be  more  than  jnsti- 
fied  in  having  held  this  position. 

For  when  the  records  of  those  observers  who  are  in  its  favor  are  investi- 
gated ^  hai'dly  one  of  them  cau  be  considered  entirely  satisfactory  on  com- 
parison of  the  rt-sults  with  those  of  cases  in  which  the  older  and  classical 
treatment  of  diphtheria  was  adopteiL 

It  is  not  unfair  to  add  that,  largely  as  the  result  of  much  severe  criticism, 
the  remedy  has  undergone  so  many  radical  modifications  in  its  manufac- 
ture and  method  of  administration  as  to  constitute  an  entirely  different 
remedy,  both  as  to  material,  dosage,  and  adju\'ant  measures,  from  what  it 
was  when  first  introduced  less  than  three  years  ago. 

The  hi^to/y  of  the  serum  treatment  of  infectious  diseases  dates  from  the 
year  1860,  when  Pasteur  first  puljlished  the  results  of  his  investigations 
upon  ferments.  But  this  subject  is  elsewhere  so  ably  dealt  with  by  Dr. 
Vaughan  that  it  is  unnecessary  to  do  more  here  than  record  the  faet  and 
date.  Briefly,  in  December,  1890,  Behring  and  Kftasato  stated  that  if  the 
blood-serum  of  an  animal  immunized  against  diphtheria  by  introduction  of 
gradually  increased  doses  of  its  toxins  into  the  circulation  were  injected 
in  sufficient  quantity  into  another  one,  not  only  would  this  second  animal 
be  protected  agiiinst  an  attack j  but  a  cure  w^ould  he  effected  by  similar  treat- 
ment of  any  other  one  the  subject  of  tlie  disease. 

Koux,  at  the  Congress  of  Hygiene  and  Demography  held  at  Budapest 
in  1894,  confirmed  Beh ring's  statement  by  his  own  experience,  and  recorded 
many  successful  cases  in  the  human  subject.  The  enthusiasm  displayed  in 
this  communication  and  his  subsequent  demonstrations  in  Paris  enforetxl  the 
attention  of  the  whole  medical  world,  and  tljis  new  discovery  in  the  treat- 
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MDt  of  diphtheria  was  (juickly  at'cepttJ  by  the  majority  as  an  acTomplishtxI 

The  writer  comnieuced  liis  exjierience  of  antitoxin  by  ctjmparisoii  of  a 
iSeries  of  one  buiiilrtKl  ca^es  of  dipbtheria  treate*!  with  the  remedy  iiutler  his 
own  [Kfr^onal  observation  in  one  of  the  Metropolitan  Asybims'  Boaitl  Hos- 
pltal;§  (for  iniectioito  diseases)  of  the  City  of  London  during  tlie  first  four 
months  of  the  year  1895,  with  anotiier  serit^  of  one  biniJretl  cases  ti-eated 
(in  the  old  Hnes,  and,  of  ecuiTBe,  witbont  Bernm,  in  the  same  hospital  during 
the  corresponding  period  of  the  previous  year.  The  tw^o  series  of  i>atients 
tt^ere  thus  plaeetl  in  exactly  similar  eirtunnstanoes  in  reganl  to  season, 
hygienic  conditions,  building,  ihtAj  and  mirr^iug :  it  wotild  be  diffieult, 
therefui*e,  to  have  a  more  equal  basis  fur  t*om|3arieon. 

The  serum  with  wbioh  these  one  himdred  cases  wexe  ti-eated  was  pre- 
[jared  by  the  British  Institute  of  Preventive  Medicine,  the  principal  and 
certainly  the  most  trustworthy  souiTe  of  all  that  was  manufaeuired  in  Eug- 
Imd  at  that  time. 

The  deaths  in  the  two  series  proved  to  lie  equal  in  number— namely, 
twenty-seven — in  each  of  the  one  liuudred  eases,  and  this  mortality  of 
twenty-seven  per  cent,  in  the  cases  treated  witb  antitoxin  was  fonnd  to  be 
practically  identical  with  tbat  of  the  Siime  lios^pltal  during  the  previous  two 
y^are  out  of  a  total  of  nearly  tw^o  thousand  five  hundred  eases. 

As  to  the  mortality  at  age  perifKls,  the  figures  were  not  altogetber  favor- 
able to  the  serum  treatment,  uor  wiis  any  advantage  observed  in  regard  to 
the  following  pc^ints,  on  each  of  which  careful  comparisons  were  made  t 
(1)  the  prolongation  of  liie  in  cases  which  ultimately  tcrmimited  fatally; 
-1  the  day  on  which  the  mend)rane  coniinenc(»d  to  separate ;  (3)  relapses 
'M  re-formation  of  the  membraue ;  (4)  complications, — albuminuria, 
ue(4inUs,  anuria,  cardiac  failure,  and  paralytic  sefjueke. 

Tlie  only  advantage  of  tlie  antitoxin  treatment  which  was  at  all  apparent 
WIS  a  eomjmratively  minute  riHluetiou  of  mortality  in  the  laryngeal  cases, 
a  point  which  has  certainly  been  made  increasingly  clear  in  other  subsequent 
inJ  independent  records. 

At  a  meeting  of  the  Clinical  iSociety  of  London,  in  DecemlxT,  1894,  the 
writer  was  the  first  in  England — Hansemaun  ba4:l  preceded  him  in  Berlin 
—to  make  the  suggestion  that  under  the  serum  treatment  patients  seemed 
to  be  more  liable  to  suffer  from  severe  complications  of  diphtheria.  He 
particularly  instanced  anuria,  nephritis,  and  cardiac  faikire.  For  out  of 
tk*  fin^t  eight  cases  which  were  ti-eated  under  his  iM?rsoual  supervision  with 
ftatitoxia,  six  died,  all  with  suppression  of  urine,  and  in  the  kidneys  of  all 
the  )»ix  ther**  wa5  |x>st' mortem  evidence  of  interstitial  changes. 

About  this  time  Dr.  Ik'uda,  of  B<n"Iin,  i"eportt»<J  that  on  n£H:'roiisy  of 
thirty-nine  cases  of  diphtheria  treated  with  antitoxin,  only  six  w^ere  free 
bom  nephritis;  three  showed  severe  and  twenty-five  slighter  fwirenchy- 
ttntoQs  tnilammation* 

fiigindcy  had  also  suggested  {Lantxlf  January  2,  1895)  that  **  attention 
Vol.  v.— 16 
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should  \ye  paid  to  symptoms  of  cardiac  failure,  which  seemed  to  be  dispro- 
portionately frt^quent  in  the  recent  epidemic  ;  for  most  of  those  dying  uoder 
the  [antitoxin]  treatment  died  from  caitiiac  astheuia,"  Before  the  intixy-™ 
duction  of  aiititcjxin,  a  careful  analysis  by  the  writer  of  one  thousand  cod- 
secutive  cases  of  diplitheria,  which  had  also  been  treated  in  the  same  Metro- 
politan Asylums'  Board  Hospital  as  that  in  which  his  comparative  study 
liad  been  made,  showed  the  proportion  of  those  eases  in  which  albumin  was 
pi-esent  in  the  urine  to  be  40  per  cent.  The  mortality  due  to  nephritis  was 
2.7  pr  cent,  of  the  same  series.  Wfien  the  report  of  the  whole  of  the 
Metropolitan  Asylums'  Board  Hospitals  for  the  year  1896  was  examined, 
it  was  found  that  every  single  complication  noted  therein  oceuri-ed  in  a 
greater  proportion  in  those  cases  which  were  treated  with  antitoxin,  as  the 
following  table  clearly  demoustrates : 


CoMPtlCATtOKB. 

Caae^  treated  in  1896  with  Antitoxin,  ^764;  ufit^ut,  141L^Total,  417S. 


I 


COMPUCATIONS. 


Albtiminuria     .   .   . 

Neplirilb 

Fanily^is    ,    .    ,    . 
pDcumuiiia— It/bar   . 
Pii  eu  mo  n  i  a — lo  b  ul  a  r 
Belnp3<3  of  dUt^sQ    . 


With  aktitoxik  (Table  XVI. 
IN    Rkpcirt).      Percent  aoe 

MOHTALITY. 


Wtthoot  antitoxin  (Page  9 
IN  Repobt).      Feecektaob 

MORTAUTV. 


40  J 
0.66 

12,6 
0.35 
1.48 
1.06 


The  waiter's  pi-ediction  tliat  tlie  sernni  treatment  would  l>e  liable  to 
increase  the  proportion  and  the  sev^erity  of  the  complications  of  diphtheria 
has  thus,  unfortunately,  proved  only  too  well  founded,  at  least  in  the  cases 
treateil  in  London,  More  recent  observations,  esj">eeially  those  of  Spronck, 
indicate  that  the  action  of  antidiphtheria  serum  on  an  albuminuria  is  incon- 
stant, which  explains  at  once  the  position  of  those  who  affirm  equally  with 
those  who  deny  any  iujurious  effects  of  tlie  serum  in  this  direction. 

Nor  can  we  accept  the  often  advanced  excuse,  that  the  reason  why  a 
greater  number  of  serum-treated  patients  exhibit  either  severe  complica- 
tions or  sequelie  is  because  a  larger  proportion  survive,  for,  in  truth,  most 
of  these  complications — all  except  a  portion  of  the  paralyses — occur  during 
the  acute  stages  of  the  disease,  and  the  frequency  of  paralytic  sequelae  in 
serum-treated  cases  only  goes  to  prove  that  the  antitoxin  has  no  {>ower  to  pi'e- 
vent  their  developmentj  a  jioint  now  admitted  by  all  i^erum -therapeutists. 

In  addition  to  tliese  complications  proi)€r,  so  to  six^ak,  to  the  disease, 
we  liave  to  consider  others  "  probably  connected  with  antitoxin/*  and  ad- 
mittedly peculiar  to  and  directly  due  to  the  administration  of  the  serum. 

The  tables  given  in  the  re|K)rt  of  the  Metropolitan  Asylums'  Boai*d 
for  1895  and  1896  include  a  sufficient  number — something  like  tifty  per 
cent. — of  these  in  the  shape  of  skin-eruptions,  joint-jmins,  and  local 
abscesses ;  and  granted  that  these  may  not  be  vitally  serious,  they  ai^  at 
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least  very   inconvenient,  and   are  largely  responsible  for   retarded  con- 
valescence. 

When  we  i-efer  to  re|x>rts  on  the  antitoxin  treatment  of  diphtheria  for 
the  two  complete  years  1895  and  1896,  published  by  the  superintendents 
of  these  hospitals,  we  find  that  a  claim  is  made  for  a  considerable  roduetion 
in  the  combined  general  mortality — that  is,  those  treated  with  and  tliose 
tiOLted  without  antitoxin^ — **  by  the  use  of  the  serum/'  and  this  is  supjiosed 
to  be  proved  by  statistical  tables  ;  but,  unfortunately,  a  critical  analysis  of 
these  and  the  basis  of  (?omparis(>n  on  which  tliey  are  founded  do  not  show 
any  improvement  in  the  results  io  regard  to  a  lowering  of  the  mortality 
uftder  serum  ti*eatment. 

Fercentaqe  Mortality. 


Ysjut. 

Without  Antitoxik. 

With  Antitoxin. 

CO|IBIKEI>. 

VM  (before)    .   .    . 

m 

29.6 

las 

28.1 
261 

22.6 
20.S 

Tliese  figures  show  that  the  reduction  in  the  mortality  is  much  greater 
in  those  ceses  which  were  not  treated  with  antitoxin,  and  this  reduction 
aoooants  for  most  of  the  (combined)  lower  deatli-rate  in  the  last  two  years. 
The  answer  that  is  always  offered  to  this  is  that  the  antitoxic  serum  was 
finployed  only  in  severe  cases,  wnth  the  inference  that  those  not  treatetl  ivith 
smim  were  of  an  extremely  mild  chamcter.      Nevertheless,  all  [latients 
Emitted  tu  the  hospitals  in  a  hoiieless  aiiil  moribund  condition,  quite  be- 
JVnd  tlie  reach  of  any  treatmout,  to  whom  antitoxin  wa.4  not  administered, 
*^amonnting  to  nearly  fifteen  per  cent., — were  included  in  the  list  of  cases 
^  which  serum  was  n4)t  em)jloyed,  but  were  excluded  from  those  in  which 
'^  was.     And  altliough  by  this  means  the  mortality  in  the  non-autit*jxin 
^ms»  is  unduly  swelled,  it  is  sttll  lower  than  tliat  of  the  serum  treatment. 

Moreover,  the  basis  of  classification  into  mild  and  severe  cases  of  diph- 
^*ieria  IS,  to  say  the  least,  alnifjst  universally  fallacious,  for  no  case  can  be 
^^id  to  be  of  a  mild  nature  until  the  termination  of  the  attack*  Esi>ecially 
^  this  the  fact  in  children  under  five  years  of  age, — ^a  {>eriod  when  the 
^iswise  is  notoriously  fatal*  Nevertheless,  in  the  reports  under  considera- 
^^m  nut  only  were  nearly  a  third  of  the  cases  uf  this  age-series  treated  witliout 
toxin,  but  their  death -rate  was  lower  as  compared  with  those  injec^ted. 
To  summarize  the  writer's  exjxirieuce  :  the  particular  objections  to  a 
^^^Mnparigon  of  the  old  with  the  new  serum  ti'eatmentj  in  his  judgment,  are : 
L  The  exclusion  from  the  tables  of  cases  not  treated  with  antitoxin 
1 "  '  1  admitted  to  hospital  in  a  moribund  state,  and  the  inclusion  of 

'^l  ^  :  L  those  to  whom  the  serum  was  not  administeretl ;  these  should  at 

be  treated  as  neutral. 

%  The  question  of  dcisaofc*     This  ontjlit  to  be  considered  with  reference 
;)U)the  actual  amount  of  fluid  given  and  [b)  with  regard  tu  the  verj'  vari- 
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able  proportion  of  the  active  ingitMiIieiits  c-ontained  in  diifereut  samples.    Oa\ 
this  simple  but  tiec'cssan-  and  vital  point  three  stages  have  ah-eady  been  ar-j 
rived  at*     Claims  for  recoveries  were  advanoed  (at  least  in  Gi*eat  Britain)  in  ] 
the  earliest  days  of  the  serum  treatment,  in  whieh  only  ridieulously  minute 
doses — ^a  few  minims — of  the  remedy  were  administered;  then  the  dose^_^ 
still  given  by  mea^surement  of  fluid,  became  equally  ridieidoos  when  con-H 
sidered  in  the  light  of  still  mure  recent  pronouncements.     The  actual  quan- 
tity of  the  serum  recommended  for  injection  is  now  considerably  less^ — a 
t*<jncessiou  to  the  criticisms  that  the  large  quantities  of  blood -serum  injected 
might  of  itself  be  noxious,^ — ^but  its  sti'ength,  as  measured  by  immunizing 
iniits, — the  newest  basis  of  calculation,— is  enormously  increasetl,  so  that 
either  the  first  and  seermd  doses  were  quite  insufficient  or  the  present  ones 
are  equally  excessive.     All  the  same,  the  tendency  is  to  still  fuller  dos^,  ■ 
with  a  corresponding  increa*^  in  the  conceutratiuo  of  the  serum  so  as  not 
to  increase  the  hulk  of  the  tin  id  introiluced. 

3.  The  statement  that  diphtheria  antitoxin  is  nsefid  only  in  cases  of 
pure  diphtheria — that  is,  where  the  KIcbs-Lot-fflcr  bacillus  is  unassociated 
with  other  organisms  of  a  maleficent  nature— would,  if  still  maintained, 
limit  the  administration  of  the  i-emedy  to  a  very  small  proportion  of  casc^ 
of  diphtheria.  But  we  now  almost  daily  read  rej^jorttf  in  which  autituxin  is 
said  to  have  effci^ted  a  cui-e  not  only  in  complex  diphtheria,  but  in  many 
eases  in  which  bacteriological  examination  has  altogether  faileil  to  demon- 
strate the  presence  of  that  liacillus  which  is  not  only  siXH.'ifie  of  the  disease, 
hut  alsf)  asst*rted  to  be  the  active  principle  of  the  remedy.  Tlie  rcihtcth  ad 
abHtifdum  would  seem  to  have  l>eeu  reached  in  the  rtM^ommendation  and,  in- 
deed, acceptance  of  diphtheria  antitoxin  for  the  cure  of  ozrena  (atniphic 
rhinitis),  a  disease  as  dissimilar  from  diphtheria  as  can  well  Ijc  imagined. 

This  objection  trenches  closely  on  the  mode  of  action  of  antitoxin,  a 
point  whieh  will  presently  receive  sepanite  attention. 

4.  In  the  early  days  of  antitoxin  tiTatment  all  other  mrasures,  either 
general  or  lociil,  were  de<.'laral  to  t>e  not  only  useless^  but  even  harmful  to 
the  success  of  the  serum.  Alcohol  was  also  prohibited.  Witness,  by  con- 
trast, the  careful  attention  and  strict  regulatious  which  at  the  present  time 
are  enforced  as  to  the  topie^il  use  of  antiseptics  and  germicides,  the  internal 
administration  of  drugs  similar  to  those  foruK^rly  prescribed,  and  the  return 
to  free  exhibition  of  alcohol  as  an  integral  jmrt  of  the  treatment. 

Lastly,  the  early  rwognition,  especially  by  Roux,  that  the  antitoxin 
treatment  absolutely  demands  for  its  success  the  most  rigorous  attention  to 
all  matters  relating  to  general  hygiene,  ptrsonnd  of  the  patient,  and  un- 
wearying watcli fulness  of  nursing,  must  be  held  to  play  some  part,  and  not 
a  minor  one,  in  the  improved  results. 

For  all  the  foregoing  reasons  it  should  be  conceded  that  antitoxin  serum 
in  the  treatment  of  diphtheria  has  rcsolvetl  not  into  a  specific  indejiendent 
of  other  remedies,  but  as  a  useful  adjuvant  to  those  other  measures  whicJi 
have  come  to  be  regarded  as  classical  in  the  combating  of  tliis  malady. 
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Having  thus  recx)rded  tliis  pen^onal  experience  as  well  as  tliat  of  the 
most  importaut  representative  hospital  organization  id  this  eountrj  {Eng- 
land), notwitltstandiiig  that  the  inferences  are  difiereut,  it  has  to  be  frankly 
atlmilted  that  far  more  favorable  reports  of  the  results  obtained  from  serum 
treatment  of  diphtheria  have  been  received  from  the  Continent,  albeit  some 
bave  been  generally  cpmlified  by  cautions  reservations. 

But  to  America,  the  country  where  an  organized  baetenologieal  exami- 
oation  of  the  suspected  diphtherial  exudation  was  first  iutroducal,  must  we 
turn  for  information  tliat  is  accurate,  impartial,  and,  it  may  l>e  added,  en- 
cmiraging.  We  will  take  as  at  once  tlie  most  complete  and  as  a  tyi>e  of  the 
whole  the  records  of  the  American  Pediatric  Society,  at  a  meeting  of  winch, 
held  in  Montreal  in  May,  189G,  a  rejM)rt  was  prt^^nted  of  the  rt^ults  ol)- 
t&iocd  from  a  collective  investigation  of  five  thousand  seven  hundred  and 
ainety-four  cases  of  diphtheria  treatetl  with  antitoxic  serum  in  private 
practice* 

Reports  were  received  from  no  lea^  a  number  than  six  hundred  and 
fifteen  different  practitionerSj  and  the  diagnosis  of  diphtheria  was  contirmed 
by  bacteriological  examination  in  about  two-thirds  of  tlie  whole  number  of 
the  cases. 

The  mortality  in  the  total  numl^er  of  cases  treated  was  12.3  i)er  cent. 
Of  these,  however,  two  hundre*!  and  eigbteen  were  recorded  as  moribund 
OD  admission  or  as  having  died  within  twenty-four  hooi-s  from  the  time  of 
injection ;  and  if  these  moribund  and  (presumably)  liopeless  cases  be  ex- 
cluded, the  total  moptality  is  reduce<l  to  8.8  per  cent. 

The  report  states  that  the  mortality  was  lower  the  earlier  the  injection 
was  given,  for  after  the  tliird  day  it  i-ose  rapidly.  Nevertheless,  **  it  must 
tjeeaid  that  striking  improvement  has  in  some  cases  been  seen  even  when 
tie  serum  has  been  injcctLd  as  late  as  the  fifth  or  sixth  day.  The  dnmtiun 
of  the  disease,  therefore,  is  no  contra-indit^ition  to  its  use."  The  figures 
shoT?  also  improvement  in  the  results  obtnintM^  in  adult  cases. 

The  laryngeal  cases  were  twelve  hundred  and  fifty-six,  or  37.5  jkt  cent, 
of  the  whole  numljer  treated.  In  six  huudrtHJ  and  ninety-one  no  opera- 
iiim  were  performed »  and  five  hundred  and  sixty-three  recovered,  giving  a 
p*rcentage  of  16.9  of  the  whole  numljcr  and  44.8  for  the  laryngeal  cases. 
(The  writer's  analysis  of  one  thousand  cases  of  diphtheria  t rented  prior  to 
the  davs  of  antitoxin  gives  a  mortality  of  44  per  cent,  in  this  class.) 

A  second  report  from  the  same  American  society  for  a  period  of  eleven 
niuntfas  ending  April  1,  1897,  furnishes  statistics  of  seventeen  hundred  and 
Cittr  case»&  of  larvngeal  diphtheria,  with  three  hundred  and  sixty  dentils,  a 
>rtality  of  21.12  per  cent.,  thus  showing  a  progressive  improvement  in 
jIts,  with,  presumably,  corresponding  improvements  in  matters  of  ad- 
ministration. 

Of  tliis  number  thirteen  hundrKi  and  six  cases  were  not  subjc<?ted  to 
opemtion^  with  a  death-rate  of  17.8  j>er  cent. ;  while  that  of  the  six  hun- 
<It«l  and  sixty -eight  cases  in  which  an  operation — tracheotomy  or  intul^a- 
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tioo — was  [ier formed  was  27.24  per  cent.,  or  about  half  of  that  formerly 
obtaiDed  by  tlae  most  sucees-sftil  oi>eratoi^. 

The  society's  report  clairos  that,  whereas  before  antitoxin  was  used 
only  27  per  cent,  recovered,  now  even  in  the  most  severe  cases  of  diph- 
theria treated  with  serum  the  rec^iveries  are  73  per  cent.,  an  increase  of 
fully  threefold.  With  r^ard  to  complications  and  sequelee,  **  the  propoitioo  fl 
of  cases  of  broncho- pneumonia,  5.9  per  cent.,  was  very  small.  .  ,  ,  There 
was  little  evidence  to  show  that  nephritis  was  caused  in  any  case/'  concerning 
which  it  may  be  suggested  that  if  these  higlily  concentrated  solutions  were 
cmployt^^  the  amount  of  increased  blood-pressure  leading  to  renal  distress 
would  naturally  Ix*  less  than  in  the  early  days  of  serum  treatment,  when  the 
fluid  was  weaker  in  antitoxic  strength  but  larger  in  amount. 

In  three  thousand  three  hundred  and  eighty-foor  cases  treated  with 
antituxin,  {paralytic  seqoehe  oot^urred  in  three  Imndred  and  twenty -eight,  or 
9,7  per  cent.,— a  low  proportion, — ^the  average  liaving  been  formerly  some- 
thing like  14  per  cent.     The  reix)rt  says, —  fl 

**  The  proixirtion  of  cases  in  which  paralysis  occurred  was  rather  lower,  ™ 
but  the  frefpieney  of  fatal  earditw^.  panifysis  (thirty-two  cases)  was  high," 
This  last  is  surely  an  important  admission,  and  not  quite  consistent  with  an- 
otlier  statement  eontainetl  in  tlie  same  reptvrt,  that  "in  two  or  three  instances 
the  serum  wns  believed  to  have  acted  unfavorably  ujKjn  the  heart,  but  in  a 
large  number  there  was  a  distinct  improvement  in  the  hearths  action." 
Again,  **  in  three  cases  the  injections  were  believed  to  have  bastened 
deatli,/* 

Of  the  six  hundred  and  fifteen  doctors  who  contributed  to  the  returns 
of  the  American  Petliatric  Society  *'  more  than  six  hundred  pronounced  in 
favor  of  the  serum  treatment,  the  great  majority  being  enthusiastic.'"  ^ 

Although  these  reports  furnish  some  items  of  evidence  calculated  to  ^ 
qualify  the  laudatory  results,  yet,  allowing  for  some  slight  exaggeration  due 
to  enthusiasm,  it  is  impossible  to  deny  that  there  is  ample  testhnony  in  favor 
of  the  efficacy  of  the  antitoxin  treatment  of  diphtheria,  and  that  its  lienefits 
have  in  the  United  States  greatly  surpassed  those  in  London.  It  must  not, 
however,  be  assumed  that  tbere  has  been  no  opposition  to  its  adoption  in 
the  United  States  or  on  the  Euroiwan  Continent;  for,  indetKl,  there  is 
hardly  a  scientific  centre  that  has  not  furnished  writers  of  repute  who  either 
express  themselves  as  definitely  adverse  to  the  treatment  or  deprecate  the 
extravagant  enthusiasm  of  sume  of  its  advocates. 

A  difficulty  in  the  way  of  its  general  adoption  still  exists  in  the  fact 
that,  in  spite  of  every  effort  to  establish  a  universal  standard  of  strength 
of  the  serum,  up  to  the  present  time  no  definite  decision  has  been  arrived 
at,  nor  can  we  rely  on  the  uniformity  of  any  particular  sample  of  antitoxin, 
wherever  it  may  be  prepared. 

The  results  of  The  Laned  commission  *'on  the  relative  strengths  of 
diphtheria  antitoxic  serum,"  published  in  July,  1896,  prove  that  the  various 
specimens  obtained  from  different  manufacturers,  home  and  foreign,  exhibit 
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pmi  oiserepancies  between  the  ainount  of  antitoxin  and  the  "immunizing 
units''  contained  in  the  several  samples,  when  c*arefully  analyzedj  with  those 
which  are  notitied  on  the  labels  attached  to  the  samples  submitted  f\jr  trial, 
while  there  was  only  one  firm  (that  fontrolled  by  Behring  and  Ehrlich) 
which  supplied  serum  with  any  real,  albeit  not  constant,  approach  to  con- 
formity with  the  strength  stated  on  the  kt^el.  A  sample  from  another 
laboratory  (an  English  one)  containcxl  no  antitoxin  element  whatever  and, 
so  far  from  being  innocuous,  was  crowded  with  infe^i'tJoos  microcucx^i. 

Id  a  leading  article  w^hich  api^eai^d  sjj  recently  as  August  14,  1897,  the 
editors  of  IJie  Lancd  deem  it  necessary  to  repeat  the  conclusion  of  the 
eommissioners  that  "  the  astounding  variation  in  the  quality  of  the  serura 
supplied  by  diffei'ent  makei-s  and  the  puzzling  way  iu  which  the  antitoxin 
from  certain  sources  varied  from  time  to  tiiue  were  eonstautly  making 
themselves  evident,  and  that  the  results  obtained  by  the  use  of  these  serums 
in  the  treatment  of  diphtheria  should  have  varietl  is  what  must  be  ex- 
pected if  the  antitoxin  does  exert  any  influence  at  all  in  the  course  of  the 

On  these  grounds  the  editoi's  of  The  Lancet  think  it  **  intolerable  that 
the  medical  man  should  be  kept  in  ignorance  of  the  8ti\!0gth  of  the  serum 
which  he  is  making  use  of,  when  the  want  of  such  knowledge  may  be  but 
looo^n  a  matter  of  life  or  death  to  his  patient/' 

This  criticism  does  not,  of  ccuirse,  apply  to  the  same  extent  as  was  for- 
merly the  case,  but  **  there  is  still  evidence  that  there  is  a  real  necessity  for 
toonQparison  of  the  serums  that  are  made.** 

The  editors  continue  by  saying  that  *^  there  has  been  a  marked  rise  in 
ti)(^  antitoxic  value  of  the  serum  that  has  been  put  on  the  market  in  this 
otmutry,  which  may  now  \ye  held  to  compare  very  favorably  with  the  anti- 
toxic serum  prepared  abroad.  In  fact,  with  the  exception  of  the  strongest 
formg  prepared  in  the  German  lalioi-atorics,  it  may  be  said  to  be  equal  to 
«Dv  on  the  market,"  But  so  long  as  there  is  an  exception  it  is  not  possible 
t*>wmpflre  the  results  of  the  serum  treatment  iu  different  countries.  **The 
protest — for  protest  it  was — that  the  serums  obtained  iu  this  country  were 
not  only  of  comparatively  low  antitoxic  value,  but  that  they  differed  very 
ptitly  from  one  anotlier,  and  were  not  sent  out,  even  from  the  same  estab- 
lailiiiients,  of  constant  stiTugth,  with  the  i^ult  that,  as  there  was  not 
itnngth  marked  on  each  sample  bottle,  the  practitioner  was  left  in  grave 
doubt  as  to  the  dose  to  be  admini^terefl  and  the  antitoxic  value  of  each  dose,^* 
iiii  home  satisfiictory  results,  and  it  is  Mieved  *'that  most  of  these  ob- 
joelioiiB  have  now  to  a  great  extent  been  j-emo^-eiL''  With  this  we  agree. 
There  has  not,  however,  so  far  as  we  know,  l^een  published  any  indepen- 
dent testimony  as  to  the  standard  strength  of  the  serum  manufactured  in 
the  New  York  laboratory  or  in  that  of  the  English  Colki^e  of  Physicians 
tad  Surgeons,  which  represent  those  at  present  in  largest  use  in  these  two 
twimtrieg,  and  there  cannot  be  a  doubt  that  these  discrepaucies  in  the  quality 
of  tht  remedy  would  go  far  to  acooimt  for  the  variations  of  the  success 
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attaiuetl  in  different  eountries ;  oor  can  we  see  how  this  state  of  things  is 
likely  to  be  remedied  until  the  state  undertakes  to  regulate  the  output  of 
antitoxiu  in  our  own  country  uccorciing  to  its  value,  as  is  ordained  in  the 
two  CQutioents  of  EurojM:'  untl  AEiieriea. 

But  there  is  another  difficulty  :  the  variations  in  the  methods  of  testing 
the  actual  strength  of  the  serums  and,  conse<juently,  of  comparing  their  thera* 
peutic  value  causetl  much  difference  of  opinion  as  to  their  relative  merits, 
and,  says  The  Lanc^i^  **  Professor  Ehrlieh,  who  has  been  working  at  the  sub- 
ject for  the  last  four  or  five  years,  has  only  recently  [August,  1897]  pub- 
lished a  method  differing  very  materially  from  his  original  method,  by 
means  of  w^hich  he  is  able  to  gi4  more  accurate  and  constant  results  than  he 
has  hitherto  Ixeen  able  to  obtain."* 

Nor  have  we  yet  finished  our  list  of  objections,  and  there  still  remain 
matters  of  controversy  which  require  discussion.  One  iraix^rtant  point  is 
that,  allowing  that  the  injection  of  antitoxic  serum  is  of  benefit,  there  is  still 
great  doubt  as  to  the  exact  mode  of  its  action. 

We  liave  shown  that  its  value  has  not  l:>een  limited  to  tliose  case^  cbarac- 
terisMid  by  the  pret^ence  of  the  spe<:Mfie  bacillus;  indeed,  it  is  said  to  have 
cured  cases  w^hich  were  not  of  Imcillary  origin  at  all  ;  nor  is  its  beneficial 
effect  less  evident  in  others  in  wdiich  a  large  amount  of  the  noxious  influence 
of  the  malady  is  due  to  the  presence  of  hardly  less  dangerous  micro*orgau- 
isms ;  for  example,  a  diphtheria  implanted  on  a  scarlet- fever  throat, — a 
uniformly  mixed  form  of  the  disease, — in  which  cases  the  serum  treatment 
has  l^eeu  so  especially  sutx^essfol.  We  are  therefore  driven  to  the  conclusion, 
and  in  support  thereof  we  may  quote  the  names  of  Soerenseu  and  Ocrtel, 
that  it  is  probable  that  the  serum  supplies  dynamic  force,  enabliug  the 
patient  to  withstaml  the  |jrost ration  due  to  the  toxaMuia,  and  thus — admit- 
ting that  the  powers  of  assimilation  in  cldldren  vary — we  can  understand 
why  large  doees  are  required  by  some,  and  why  comparatively  small  doees 
produce  noxious  effects  in  otliei^. 

We  can  also  understand  the  better  results  obtained  in  those  cases  which 
are  earliest  treataJ,  althongli  this  in  a  point  which  has  becu  insist^Mj  on  witb 
regard  to  serum  with  a  riaive  oblivion  of  its  application  to  every  treatment 
of  every  disease. 

Wc  van  likewise  appreciate  that  the  serum  may  he  beneficial  at  a  date 
prior  to  that  at  which  brandy  or  strychnine  would  be  indicated,  and  it  is 
not  impossible  that  an  auatomiral  reason  could  l»e  given  why  the  larynx 
when  attacked  with  diphtheria  is  more  susceptibly  to  improvement  under 
the  serum  treatment  than  the  fauces,  ■ 

This  suggestion  as  to  the  value  of  albumin  per  ae  is  strengthened  when 
we  rcmcmbe^r  that  antitoxin   in  which  the   bulk   has   been   redutH?d   to  a 
minimum  by  desiccation  has  been  found  to  give  less  satisfactory  results 
than   those  obtained  by  the  use  of  liquid  serum.      We  would  not  ven-  fl 
ture  to  contradict  those  who  may  aserrlje  these  differences  of  result  to  a       i 
deleterious  cffccvt  on  the  antitoxin  produced  by  the  desiccs^ting  process,  for, 
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EB  we  are  of  the  exact  chemical  nature  of  t!ie  toxins  and  ayti- 
Ir^xisis,  tio  one  is  in  a  position  to  doirmatize  on  tliia  point ;  but  it  raay  be 
rtomrkeil  that  the  antidiphiherin  of  Klelis,  a  non-albumiiiotm  fluid  obtained 
from  ctLltures  of  the  bacilhjs,  has,  after  due  trial,  been  abandoned  as  of  no 
valQ€*  We  are,  indeed,  almost  justiiied  on  all  these  grounds  in  ignoring 
tbe  whole  question  of  an  antitoxic  influence,  especially  when  we  once  again 
adl  to  miod  that  the  pmpoition  of  cases  claimed  fur  benefit  under  llie 
tmiiiieDt  is  (:5onsiderably  greater  than  those  in  which  the  Klebs-Loeffler  ba* 
dUus  is  found  nnraingled  witli  cocei, — these  last  Ixjing  declareil  by  Loeffler 
to  be  not  favorably  influenced  by  antitoxin  ;  and  that  in  no  case  have  tlie 
•elual  toxic  results  of  diphtheria,  such  as  eardio-respiratory  paralysis^ 
IKphrttiSj  and  neuroses,  been  in  any  way  diminisbwJ — sume  statistics,  in- 
cited, show  that  they  have  been  increasi-d— in  those  patients  who  survive 
iofpctioDS. 

In  view  of  all  tliese  &ctB,  it  is  once  more  urged,  as  Soerenseu  has  done, 
tbi  at  least  equal  l>enefit  to  that  obtained  by  antitoxin  might  result  from 
the  injection  of  normal  saline  sohitions,  or,  although  that  is  more  hazardous, 
by  the  injection  of  simple  sterilized  blood-serum,  as  advocated  also  by 
Gmwjtz, 

The  last  points  to  be  considered  are  those  of  adminislratlon  and  of  dosage. 
As  to  the  first,  the  whole  proa^dure  is  one  well  understood  by  every 
vdl-edQi-ated  student,  and  it  is  not  necessary  here  to  occupy  s|iace  by 
dilatiiig  at  length  on  the  urgent  necessity  for  absolute  cleanliness  and  gen- 
mk  antiBeptic  precautions,  nor  is  there  any  reason  to  he  advanced  for  a 
prefermoe  of  the  flank  to  the  alxlomen  as  the  site  of  injection. 

For  reasons  already  considered,  it  is  extremely  difficult  to  define  the 
i  exact  doee  of  the  serum,  and  the  writer's  remarks  on  this  head  will  be  for 
L  the  most  part  confinLd  to  quotations  from  different  authorities. 
B  According  to  Roux,  speaking  from  the  Pasteur  Institute,  his  first  reconi- 
^^■ladatiiiu  was  to  administer  twenty  cubic  centimetres  (ivpresc^nting  about 
^"W"e  fluid rachms)  to  every  patient  above  one  year  of  age  on  fimt  admission 
tip  the  hospital.  In  very  seveix?  eases  he  gave  as  much  as  thirty  cubic  oen- 
tiaelrea^  In  1895  the  dose  of  serum  prepared  liy  the  British  Institute  of 
PicTentive  Medicine  was  twenty  cubic  centimetres  as  a  first  injection  for  an 
idtik  and  ten  cubic  centimetres  for  a  cliild  under  one  year,  as  emplnycil 
H  the  Metropolitan  Asylums*  Boanl  Hospitals.  During  this  year  tlie 
ifoage  dofic  given  was  41.2  ciibie  Ofnitimetres.  The  superintendents  repoit 
thai  tfaty  "think  the  lx»st  results  may  Ix*  obtained  hy  giving  a  dose  of  one 
dkoiiMnd  Behring's  immunization  units  every  twelve  hours  for  the  first 
tir«!t;*-four,  thirty-six,  or  fi>rty*eight  hours  (that  is,  of  two,  four,  or  six 
dradinis  to  each  patient)*  accoixling  to  the  gravity  of  tlie  case,  and,  if  neces- 
mrff  a  subeecjuent  injection  of  half  the  amomit  daily  for  sucli  time  as  the 
csiidation  may  remain  adherent."  * 

ni;  Vt  Vsiriot,  the  latent  writer  on  the  subject,  unlitoxin  u  apparently  «tlilj 
•d-  m  Kniiic**  by  the  cubic  ceiitimetfe  and  not  by  thi;  unit. 
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In  tho  reports  of  the  same  instituticm  for  the  year  1896  the  average 
niiml>er  of  injections  given  had,  however,  been  greatly  reduced,  and 
amounted  to  only  2.3  per  patient. 

The  serum  used  during  this  year  was  of  higher  immunization  value 
than  that  used  in  tlie  year  previous,  but  the  average  dose  given  at  one  in- 
jection was  nineteen  huudi*ed  and  eighty-three  and  three-tenths  Behring's 
units.  For  ordinary  mild  cases  two  thousand  units  were  advocated,  but 
the  report  states  that,  **  as  regards  units,  there  is,  as  far  as  we  know,  ti^ 
limit  to  ihe  nunther  thai  niatf  be  injected,  m 

*'  With  the  strongest  serum  [four  thousand  units  in  ten,  and  in  a  few 
instances  in  five,  cubic  centimetres]  eight  thousand  units  can  easily  be  given 
in  one  injection," 

From  these  two  reports  it  will  he  seen  how  enormonsly  the  immu- 
nizing dose  of  serum  has  IxK^n  increased  in  the  periotl  of  only  twelve 
months. 

In  the  report  of  the  American  Pediatric  Society  for  1896  the  dose  for 
a  child  over  two  ye^rs  in  all  laryngeal  cases  with  stenosis  and  in  all  severe 
cases  IB  stated  to  Ije  irom  fifteen  huudi-ed  to  two  thousand  units  for  a  first 
injection,  to  be  repeatetl  iu  from  eighteen  to  twenty-four  hours  if  no  im- 
provement is  evident,  a  third  dose  being  given,  if  necessary,  after  a  similar 
interval. 

In  their  second  reix)rt  (May,  1897)  they  rec<3mmend  the  selection  of  the 
most  concentrated  form  of  the  antitoxic  serum.  In  all  cases  of  laryngeal 
diphtheria  in  patients  of  two  years  of  age  and  over,  the  first  dose  should  be 
two  thousand  units,  and  fnjm  eighteen  to  twenty-four  hours  after  a  aeoond 
dose  of  two  thousand  units  if  no  market!  improvement  occurs,  and  a  third 
dose  of  two  thousand  more  units  twenty-four  hours  after  the  second  if  there 
Ije  still  no  improvement  in  the  patient  s  c<jnditiou. 

It  will  be  seen,  therefore,  that  in  the  practice  of  onr  American  omifrtrm 
also  there  is  a  tendency  to  increase  the  dose  of  st^rum,  although  not  to 
such  a  great  extent  as  in  Geruiauy,  whence  wc  learn  *'  that  as  much  as 
ten  thousand  units  may  be,  and  have  been,  used  beneficially  and  without 
apparently  doing  harm/*  The  recommendation  to  employ  a  more  con- 
centrated solution  must  not  be  overhx>ked  when  we  make  a  comparison 
between  tlie  new  and  the  old  calculations  for  adminii^tration,  for  if  more 
antitoxin  is  now  introduced  the  bulk  of  fluid  serum  is  less. 

Another  (jncstiou  <tften  askcil  is,  Should  antitoxin  be  injected  before  any 
bacteriological  confirmation  has  Ix^cu  made?  True,  it  is  stated  that  it  is 
innocuous  to  persons  not  sufl'ering  frtun  the  disease ;  on  the  other  hand,  it 
is  a  curious  fact  tliat  recovery  is  claimed  for  it  in  many  castas  which  bacte- 
riological examination  has  proved  to  V»e  pscnido-diphtherial.  But  can  it 
really  do  no  harm?  The  recorded  cases  in  which  fatalities  admittedly  due 
directly  to  the  procc<lui'e  have  occurred  are  lx>th  tiRi  numerous  and  too 
wide-spread  to  leave  auy  doubt  that  the  S4^rom  is  by  no  means  harmless, 
whether   it   be  administeretl   to  cure  the  diseaae  or  as  a   prophylactic. 
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Granted  that  these  csaes  are  small  in  number  as  conipar(?d  with  those  ia 
which  a  cure  was  effected,  it  is  by  many  considered  a  grave  responsibility 
ta  employ  a  remedy  that  may  by  any  chaoce  lead  to  fatal  results^ 

The  writer  has  do  neetl  to  state  in  which  direction  his  answer  would  be> 
but  in  faimese  he  recoixls  the  faet  that  the  administration  of  antitoxin  for 
the  purposes  of  propliylaxis  has  been  viewed  with  high  favor  in  tlie  United 
States,  especially  by  Dr.  Hermann  Big^Sj  to  whom  not  only  America  but 
tlie  whole  civilized  world  is  largely  indebted  for  his  splendid  services  in 
the  cause  of  bacteriological  science  and  serum-therapy. 

THE   HTGIENE    AXD    PRUFHYLAXIS   OF   DIPHTHERIA, 

The  preventive  measures  to  be  adopteil  during  the  run  of  a  case  of 
diphtheria  are  simply  those  which  are  recpiired  for  the  routine  treatment 
of  any  other  infectious  or  contagious  tever,  and  a  very  fesv  woixls  will  meet 
the  question,  for  it  has  lieen  so  excellently  detailed  in  a  former  volume 
of  this  Cyclopaedia  that  there  is  little  to  add. 

The  preventive  points  to  be  insisted  on  here  as  being  of  special  appli- 
cation to  diphtheria  are  the  prompt  surgical  ti*eatment  of  every  case  in 
which  the  patient  is  the  subject  of  enlarged  fancial  tonsils,  adenoid  growths 
b  the  naso-pharynx,  or  other  causes  which  lead  to  raouth-bi*eathing  in  chil- 
dren ;  an  early  examination  of  the  threats  of  those  at  school  or  of  families 
whenever  an  epidemic  of  sore  throat  occurs;  and  the  rigorcais  segregation 
of  those  attacked* 

Finally »  although  it  cannot  be  denied  that,  so  far  as  the  city  of  London 
iscotjcemed,  diphtheria  is  steadily  increasing,  if  not  in  fatality  at  least  in 
frajuency,  and  in  an  mverse  ratio  to  the  geneml  improvement  in  drainage 
and  sanitation,  attention  to  these  matters  must  not  be  neglected,  for,  as  be- 
fct^  '|Uoted»  "not  to  rectignize  the  frec[uent  filth  origin  of  diphtheria  may 
io  practice  be  as  disastrous  as  to  ignore  its  infectiousness/^ 
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/.f  xr.y.r.  p'->-f=^.*  V..*  :. l-'.V^  iazurs-  Aner  a  pakd  of  incafaadoo  of 
Uf^u  •.'«'*  %•  :*.*--•  'ikjT  :i»r?%  L?  &  5oiii=n  -i-csec  o«  sore  chrost.  vomitiiig, 
aryl  tV/*r  :  ■«  ;:f.!-"i  rv-ectj-f.-cr  L-icrs  in  empc>»  ^ipeus  00  the  neck  and 
t^\,w\\y  -j/r**'!-  '.vrr  tr.-^  bodj  anpi  cr-Q::n->=s  for  aboot  six  davs^  miien  it 
UrfTfiin^t/*  in  'l*rr^riacia:>/o,  which  cnQrinaes  for  three  weeks  or  loi^r. 
T^A-.  *:f,Trii/il'^-siT.:^iT^*  ar<;  nameroo:  and  zrave.  and  render  the  disease  one  of 
th#-  rr»^M  &Uil  of  cK;ldhv/l. 

Etiology. — Th^  chief  pnEdi^pr^inz  cause  is  age,  I  have  seen  an  un- 
tlouhU:f\  atra^'k  of  -scarlet  fever  in  an  in&nt  of  one  week,  bnt  it  is  rare 
utiflt-r  ffUh  vf^r.  From  that  age  to  five  years  the  sosceptibilitj  steadily 
ttnirtm^r^ ;  ixfu-r  fright  years  it  dimiDishes,  and  is  very  slight  during  adult 
li<V-. 

That  scarlet  fever  is  an  infectious  disease  does  not  admit  of  doubt,  but 
the  «|K'<rifir  j^Tm  lias  not  yet  Ijeen  discovered.  It  has,  however,  been  fully 
ilt'tnour^iniUil  that  stn.*|it4^>cocci  play  an  important  r^«  in  the  causation  of 
iiumy  of  the  syniptoni.s,  hut  they  do  not  cause  the  primary  disease.  They 
nrr  the  csuisi*  of  the  |)S4'iulo- membranous  exudations  of  the  throat,  the  otitis 
and  adenitis,  and  prolmhiy  the  ne])hritis,  pneumonia,  and  joint-lesions. 
Thry  an»  so  constant  in  their  pres(»nce  and  so  active  in  the  causation  of  the 
niori'  serious  syiii|)toins  that  they  must  be  regarded  as  important  factors  in 
ihr  |irodiirti(»n  of  tlir  clinical  pictiii*e  which  we  know  as  scarlet  fever.  The 
dihcjiMc  as  it  conniiDnly  ap|N'ars  is  a  mixed  infection,  the  more  malignant 
and  llitnl  sviiiptoiiis  bcin^  due  not  so  much  to  the  primary  as  to  the  seoond- 
nrv  infcciinii.  Staphyloco<*<'i  an<I  diphtheria  bacilli  are  sometimes  found  in 
iMinjunction  witli  tlic  stn'ptiMMXMM.  The  s|HH'ific  giTm  exists  in  the  blood, 
for  iiiociihilion  of  scrum  into  .sus<H>ptihlo  animals  produces  a  typical  attack 
ot'  the  di'MtiM*.  It  JM  also  touutl  in  the  various  secretions,  as  shown  by  their 
power  io  jM«u«'raie  the  iliNea>e.  Susivptibilitv  of  the  human  organism  to 
'ujiilet  t'cver  i«  h'*w  diN'itliNl  than  it  is  to  nuuislt^,  exposure  being  far  less 
I'uNpientlx   tollowinl  b\   iUiU's>. 
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^  Sources  of  Infedion, — Scarlet  fever  may  be  contracted  by  direct  ex- 
iire  or  through  intermediate  infectioo.  The  chief  source  of  direct 
iiiiection  is  the  [>atieiit  himself,  but  the  area  of  infection  is  limited  to  a  few 
feet ;  hence  in  direct  ex})Osure  alone  close  contact  is  necessary.  Infection 
by  tlie  breath  is  doubtful,  but  it  is  not  certain  that  it  may  not  occur.  The 
scales  thrown  off  during  desquamation  are  extremely  infectious.  The  re- 
tention of  the  scales  by  clothin^^,  be<lding,  and  the  walls  of  rooms  is  one  of 
the  most  common  ciiuses  of  iufectiou.  The  vaiious  discharges  of  the  body, 
particularly  the  purulent  secretions  fmm  the  throat,  nose,  and  ear,  are  also 
ven'  infectious.  Scarlet  fever  is  spread  by  indirect  infection  more  fre- 
quently than  any  other  disease  except  diplitheria.  Its  specific  micro-organ- 
i?m  is  more  tenacious  of  life  than  that  ol*  any  other  disease  except,  perhaps, 
anall-pox*  Hence  the  disease  may  be  conveyed  long  distances  by  clothing, 
carpets,  bedding,  Ijooks,  and  toys.  It  may  be  conveyed  in  the  fur  of  cats 
md  dogs,  and  it  is  probable  that  these  animals  may  themselves  suffer  from 
thedifieaBe.  The  conveyance  of  scarlet  fever  by  milk  and  other  articles  of 
ibod  is  undoubted.  There  are  numerous  authentic  cases  in  which  the  dls- 
uee  has  been  conveyed  by  letters  written  by  hands  in  the  stage  of  dcsqua- 
nuition*  Infection  through  a  third  person  is  not  infrequent.  Epidemics  of 
scarlet  fever  usually  spread  \^ery  slowly  as  coraijarcd  witli  those  of  measles. 

Period  of  Inculmiion, — The  incubation  period  is  very  short.  The  ex- 
tremes ID  authenticated  cases  range  from  a  few  hours  to  fifteen  days.  In 
eighty-four  per  cent,  of  cases  Holt  fijuud  the  period  to  be  less  than  six 
(lays,  and  in  sixt)*-six  per  cent,  between  two  and  four  days. 

Period  of  Infedion. — While  the  periotl  of  incubation  is  short,  the  period 
of  iufcption  is  long.  The  disease  is  not  infectious  during  the  period  of  in- 
eobation,  but  it  may  be  so  from  the  appearance  of  the  first  changes  in  the 
throat.  The  most  actively  contagious  jxriod  is  at  the  height  of  the  febrile 
itage,  on  the  third,  fourth,  and  fifth  days.  The  infectious  power  then 
dimioishes,  but  increases  again  during  the  stage  of  desquamation.  The 
period  of  contagion  continues  until  the  last  evideuL'cs  of  desquamation  have 
(fiaippeaiied.  It  is  an  error,  however,  to  acce|>t  this  as  the  only  measure  of 
die  period  of  isolation.  The  purulent  discharges  from  the  tliroat,  noseband 
«M>  are  capable  of  iufecting  others,  and  isolation  ishould  not  be  relaxed 
QDtil  they  have  disapt>eared- 

Pathologry' — The  lesions  of  uncomplicated  scarlet  fever  are  confined  to 
the  skin  and  throat.  The  lesions  of  the  skin  are  those  of  acute  dermatitis. 
The  production  of  epithelium  is  greatly  increased  during  the  acute  stage, 
whkJi  results  later  in  profuse  exfoliation  of  the  superficial  layers.  In  ad- 
feion  to  this,  according  to  Neumann,  there  is  also  an  acute  development  of 
caiiuhitive  cells,  particularly  among  the  ducts  and  fullicles,  which  easily 
i«di  the  epithelial  surface, — a  fact  which  aocx>unts  for  the  great  infectious- 
Mi  of  the  desquamating  c^lls.  The  changes  in  the  throat  of  uncompli- 
<ilid  acarlet  fever  are  catarrhal  in  nature  aud  are  an  esisential  part  of  the 
diaettew    A  tenacious  semi-membranoiLS  exudate  not  infi*e4uently  appears. 
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The  croupoiis  and  diphtheritie  pseudo-membranes  must  be  regarded  as 
plications,  and  will  be  s^)  considered.  The  post-mortem  findings  in  those 
who  die  early  in  the  diaeaBe  are  confined  to  the  throat,  the  lesions  of  the 
akiD  being  but  faintly  marked.  After  the  disease  has  been  in  progress  for 
several  days  changes  are  found  in  the  viscera  and  othej*  tissues.  They  are, 
however,  the  lesions  common  to  all  febrile  and  septic  diseases. 

Symptoms. — Scarlet  fever  is  one  of  the  most  \:ariable  of  diseases  in  its 
cliniual  manifestatiuns.  From  the  attack  so  mild  that  diagnosis  is  diflScult 
to  the  fiercely  malignant  form,  we  see  everj'  (x^ssible  grade  of  severity. 
Notvinthstanding  this  variability  of  type,  tlie  majority  of  cases  pursue  a 
fairly  uniform  course,  and  may  with  propriety  be  called  ordinary  cases. 
Other  types  may  be  denominated  as  mild,  severe,  and  malignant. 

Ordinary  TSfpe, — ^The  invamon  of  scarlet  fever  is  usually  sudden,  and  is 
marked  by  vomiting,  fever,  sore  throat,  and  rapid  pulse.  In  older  children 
a  chill  is  sometimes  the  first  symptom  ;  in  younger  children,  a  convulsion. 
The  vomiting  is  usually  rejieated  several  times,  and  is  not  accompanied  by 
nansea.  The  chOd  may  be  restless,  with  flushed  face  and  bright  eyes,  but 
is  more  commonly  dull  and  heavy.  The  intensity  of  the  period  of  invasion 
is  usually  indicative  of  the  severity  of  the  attack,  though  this  is  a  rule 
subject  to  many  exceptions.  Intense  symptoms  at  the  outset  are  usually 
followed  by  a  severe  attack,  but  mild  initial  symptoms  are  sometimes  fol- 
lowed by  very  grave  ones  aa  the  disease  progresses. 

Tvmperuiurt. — The  normal  temiierature  of  scarlet  fever  is  high.  It  is 
frequently  found  to  be  103*^  F,  at  the  first  visit,  aud  may  reach  104*^  or 
105"^  F.  oil  the  first  day.  A  temperature  on  the  first  day  al>ove  104|°  F. 
gives  warning  of  a  severe  attack,  below  102^  F,  of  a  mild  attack.  The 
highest  point  is  commonly  reached  at  the  height  of  the  eruption  on  the 
third  and  fourth  days.  It  thou  Ijegins  to  subs  id  e»  and  becomes  normal  at  a 
varying  period,  ranging  from  the  ninth  to  the  fifteenth  day.  The  fever  is 
freqiieotly  remittent,  aud  in  mild  cases  almost  intermittent,  in  chai'acter. 
An  abnormally  rapid  pulse  is  quite  characteristic  of  scarlet  fever*  It  is 
often  150  on  the  first  day,  and  continues  rapid  throughout  the  disease. 

Anglrm.—^f^  thi'oat  is  one  of  the  first  symptoms  complained  of  by 
the  child.  The  fauces,  tonsils,  and  pharynx  are  of  a  uniform  bright  red 
color,  and  on  the  hard  palate  numerous  dark  re^l  macules  may  Ix*  seen.  In 
mild  cases  the  throat  symptoms  may  be  very  slight ;  in  very  severe  crises 
the  tonsils  may  be  studded  witli  follicular  spots  or  smeared  over  with  a 
tenacious  exudate  closely  resembling  a  pseudo-membrane.  There  is  fre- 
quently a  discharge  from  the  nose  which  may  consist  of  clear,  tenacious 
mucus  or  mueo-pus.  The  glands  at  the  angle  of  the  jaw  l>ecome  enlarged. 
After  the  fourth  day  tlie  tongue,  which  is  at  first  coated,  often  becomes  clean 
and  red  with  prominent  papilla?.  Tliis  apiiearance,  following  a  coated 
tongue,  is  peculiar  to  scarlet  fever,  and  is  known  as  the  strawlxTry  tongue. 

The  ampiion  usually  appeal's  within  twenty-four  hours  after  the  ini- 
tial vomiting.     It  is  not  infretpicntly  seen  %vithin  twelve  hours,  is  some- 
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tnH  lUajred  for  thirty'six  liours,  and  m  rare  cases  to  the  fourth  or  fifth 
A^.  ^t  m  umially  well  developed  doriog  the  second  day  of  its  api)eamiice. 
It  ooDtioues  with  little  change  for  from  four  to  six  daySj  when  it  gradually 
liwidipft  in  the  order  in  wliieh  it  came.  It  generally  ap|>earB  first  over  the 
6oBt  of  the  neck  and  upper  pait  of  the  chest,  and  spreads  rapidly  until  the 
wbole  body  is  covered.  It  consists  of  minute  points  of  bright  scarlet  color 
elosely  grouped  together  on  a  slightly  iTnldened  skiu.  They  Ijeconie  con- 
fomt  in  places,  forming  bright  scai'let  patches ;  bul  over  most  of  tlie  sur- 
ber  tiiey  remain  discrete  throughout.  Being  hyi>era&mic  in  nature,  the  msh 
dmppears  on  pressure,  leaving  for  a  perceptible  time  a  white  spot.  An 
eraption  of  very  fine  vesicles  is  seen  in  rare  instances*  Thei'e  is  usually  at 
first  much  itching  or  burning  of  the  skin. 

Dmquamaitian  is  one  of  the  most  characteristic  symptoms  of  scarlet 
feirer.  It  rarely  begins  before  the  fifth  day  of  the  eruption,  and  is  fre- 
^oeDtly  delayed  until  the  seventh  or  eighth.  It  appears  first  on  the  neck 
tod  between  the  fingers.  At  first  it  occurs  in  fine  branny  scales,  but  soon 
aoumes  the  form  of  large  lamellar  scales.  Sometime^  the  skin  can  be  peeled 
off  to  long  strips.  It  continues  from  ten  to  thirty  days,  and  is  most  per- 
Mteot  where  the  akin  is  thickest.  It  frequently  continues  about  the  finger- 
Daik  after  other  portions  of  the  body  are  clear.  When  the  skin  has  received 
careful  attention  the  desquamation  is  sometimes  almost  imperceptible.  In 
rwe  instances  a  second  desquamation  occurs. 

The  Urine. — During  the  febrile  stage  the  urine  becomes  scauty  and  high- 
eoloredt  ^^^  frequently  contains  a  slight  amount  of  albumin,  and  sometimes 
blood  and  hyaliue  casts.  Except  in  the  more  sevei-e  forms,  suppression  is 
mt>  and  dropsy  etill  more  so.  These  symptoms  usually  subside  as  the 
ftwer  fiUls,  and  rarely  prove  serious.  The  more  serious  kiducy  lesions 
OOOnr  kter,  and  will  be  considered  as  a  compl legation. 

JfiZef  Tjfpe^ — Scarlet  fever  is  sometimes  so  mild  as  to  render  diagnosis 
vmy  diflBcult.  As  a  rule,  there  is  an  onset  of  vomiting,  fever,  and  sore 
Amat,  ad  in  the  ordinary  type,  but  none  of  the  symptoms  are  urgent.  I 
haT«  seen  an  undoubted  case  in  which  the  tem|x^rature  never  rose  to  101  "^  F, 
Tht  araption  is  often  very  faint,  and  may  not  api>ear  on  the  face.  It  may, 
immviUy  be  bright  and  distinctive  for  twenty- four  hours  and  then  fade 
mmf  m>  rapidly  as  to  have  disappeared  by  the  fifth  day.  In  rare  cases  it 
ii  m  €%'aDefioent  rash  which  disapi>ears  entii-ely  within  tweuty-four  hours. 
OMBplkations  are  ran^  but  uepliritis  is  a  common  80fiuel,due  in  many  cases 
l^tiposiire  and  lack  of  caiv.  Owing  to  lack  of  isolation,  the  patient  may 
bKoma  very  dangerous  to  others.  It  is  by  these  mild  cases  that  the  disease 
ii aoiDetiflies  sown  broadcast. 

8mtr$  Type, — During  the  invasion  of  this  form  of  disease,  the  symi>* 
tam  are  lho0e  of  the  ordinary  tyi>e  intensified.  Not  only  are  the  symptoms 
mmm^  but  the  various  stages  are  prolonged.  The  fever  may  continue  fur 
twotjr  days  or  more,  and  the  stage  of  desr|uamation  may  continue  for  even 
a  longer  time.     A  fatal  ternvinatiou  is  common,  death  occurring  usual'" 
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during  the  secoad  week.  It  may,  however,  m^ur  much  later,  as  tlie  result 
of  nephritis  or  other  late  eomplicatioa.  The  chief  peeuliarity  which  dis- 
tinguishes this  from  the  oixlinary  type  is  the  presejice  of  septic  symptoms 
due  to  3trept^>coccus  infection.  Tlie  throat  is  usually  the  first  to  show  the 
evidences  of  streptococcus  invasion.  On  the  third  day,  and  in  some 
instances  on  the  first  or  second  day,  a  membranous  exudate  appears  on  the 
tonsils  and  soon  invades  more  or  less  completely  the  pharynx  and  naso- 
pharynx. A  purulent  uasal  discharge  appc^ai-s,  and  the  lymphatic  glands  at 
the  angle  of  the  jaw  begin  to  swell,  the  cellular  tissues  being  so  involved 
as  often  to  cause  immeuse  eulargement.  The  Eustachian  tubes  are  involved, 
and  puruleot  otitis  media  follows.  The  urine  oontaius  albumin,  and  per- 
haps hlocKl-eells  and  hyaline  and  epithelial  casts.  The  pulse  becomes  weak 
and  rapid  ;  there  is  low  delirium  or  stupor,  and  the  child  refuses  nourish- 
ment. Broucho-pneumuuia  may  develop,  with,  perhaps,  other  signs  of 
septic  infection.  The  child  may  die  from  exhaustion  or  sepsis,  but  sudden 
death  is  nut  uncommon.  Others,  after  overcoming  one  complication  after 
another,  slowly  recover  after  a  long  and  tedious  convalescence* 

Malignanl  Tt/j»e,— This  type  is,  iurtunately,  mre.  It  begins  suddenly 
with  convulsions  and  hyperpyrexia.  The  scarlatinal  poison  may  be  so 
intense  as  to  cause  death  within  tw^euty-four  hours  without  the  development 
of  characteristic  symptoms.  More  commonly  death  does  not  occur  before 
the  thinl  or  fourth  day,  the  patient  being  comatose  or  delirious.  The 
nervous  syniptums  are  so  marked  that  some  writers  have  given  to  tliis  tyj^ie 
the  name  of  cerebml  scai^et  fever.  In  a  case  of  my  own  the  initial  symp- 
toms were  convulsions,  hyperpyrexia,  and  hsematuria. 

Surt/ical  Scarlet  Firer. — Patients  who  have  undergone  sui^ical  ojiera- 
tions  ai'c  nnc|uest  ion  ably  ver}'  susceptible  to  scarlet  fever,  and  contract  the 
disease  on  the  slightest  expasure.  The  scarlet  fever  of  surgical  cases,  how- 
ever, is  not  essentially  different  from  the  usual  disease.  It  is  no  doubt  true, 
as  Osier  has  shown,  tliat  the  eruption  w^hich  has  frecpiently  letl  to  a  diag- 
nosis of  scsirlet  fever  is  nothing  more  than  the  red  rash  of  septiwemia, 

Complicatioiis  and  Sequelae. — Angma.^A  catarrhal  condition  of  the 
throat  is  normal  to  scarlet  fever,  but  membranous  exudates  are  not  essential 
to  it.  The  true  nature  of  thc^se  exudates  was  long  a  subject  of  discussion 
which  has  been  settled  by  the  bacteriologist.  With  few  exceptions,  the 
angina  of  the  early  stages  is  pseudo-diphtheria  ;^  that  of  the  later  stages,  true 
diphtheria.  While  primary  pseudo-dij>htheria  is  a  very  mild  disease,  the 
death-mte  Ix^ing  rarely  over  five  per  cent.,  secondary  pseud o- diphtheria  is 
very  dangerous  and  fatal*  In  scarlet  fever  it  is  jmrticularly  so.  The 
membrane  may  appear  in  ttie  throat  on  the  first  or  second  day,  but  it  is  not 
usually  seen  before  the  tbii-d  day.  It  may  be  confined  to  the  tonsils,  but 
frequently  spreads  rapidly,  so  as  to  fill  the  whole  throat  and  naso-pharynx* 
It  shows  a  rather  marked  tendency  to  invade  the  ears  and  nose  and  to  shun 
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tbe  huynx.  It  reaches  its  height  about  the  sixth  or  seventh  day.  It  fre- 
quently presents  all  the  local  chtiraeteristies  olMiphtheria,  t<->gether  with  the 
geDeml  Bvmptoms  of  6eptica?mia,  It  is  usuaUy  impossible  to  make  a  dif- 
favDtiid  diagnosis  between  diphtheria  and  psfiido-diphtheria  from  clinical 
fvideooe  alune.  The  exciting  cause  ol'  tins  nierabi'auous  iuflaniniation  is 
tlie  stueptocuocns  pyogenes.^  It  is  occasionally  associated  wiUj  the  staphy- 
Iqooocub  aureus  or  albus.*  It  not  only  occurs  in  the  pseiido-nicmbiune  and 
die  tissued  underneath  it,  but  is  found  in  the  bltwjd  in  large  numliers. 
Thn>Qgh  the  agency^  of  the  toxins  which  it  generates?,  it  is  nnqnestionahly 
the  direct  cause  of  the  complications  and  general  septicsemia.  The  pseudo- 
raembniDeB  which  appear  late  in  the  disease  are  usually  assoeiatetl  with  the 
KMiB-ljoeSier  bacillus,  and  are,  therefore,  diphtheritic.  Diphtheria  is,  in 
die  ftillest  sense  of  the  wonl,  a  complication,  and  is  not  an  essential  symp- 
Mn  of  scarlet  fever.  In  rare  cases  gangrene  occurs,  involving  the  various 
tiaBUes  of  the  throat  and  being  accompanied  by  extreme  prostration,  and 
ihiK«t  invariably  resulting  in  deatl*. 

CMitvt  is  a  very  frequent  complication,  and  in  its  results  is  one  of  the  most 
fwions^as  it  is  a  comniiiu  cause  of  deaf- mutism.  It  results  from  extension 
^  the  inflammation  from  the  throat  to  the  Eustachian  tubes*  The  ten- 
dmcj  to  ear  involvement  varies  greatly  in  different  epidcmieSj  but  it  is 
ihr^ra  more  common  in  young  patii-nts.  It  does  not  usually  occur  until 
Ae  second  week,  and  generally  involves  Ijoth  ears.  Although  perfect 
peeovery  frequently  results,  the  process  is  prone  to  be  a  destructive  one,  and 
to  rpsnlt  in  necnisis  and  long-amtinned  suppuration.  It  sometimes  leads 
tea  mpidly  fatid  meningitis. 

Adenitis  and  cfJhditijn  are  common  results  of  streptococcus  invasion  of 

throat.  Xi3t  only  are  the  lymphatic  glands  themselves  enlarged,  but 
b  more  or  less  extensive  inflammatory  cedenm  of  the  surrounding 
tianMA.  Streptooooci  are  found  in  great  numbers,  both  in  tlie  nodes  and  in 
tbe  osdeniatoiis  tissues  around  them.  The  cellulitis  may  be  so  extensive  as 
Ip  extend  from  ear  to  ear.  Enlargement  of  tlie  nodf*s  may  bt^  detected 
during  tbe  first  week,  bnt  serious  et41ulitis  does  not,  as  a  rule,  ixicur  until 
kicr  in  the  disease.  Suppuration  and  extensive  sloughing,  or  even  gan- 
pme,  may  occur,  and  is  a  complication  of  the  utmost  gravity. 

Joini'Ltmons. — Although  acute  articular  rheumatism  sometimes  occurs 
»ieofnp1icntion  of  scarlet  fever,  the  joint-affection  often  called  scarlatinal 
Thfiui^tsm  is  in  most  instances  a  synovitis.  It  is  a  mild  c<mdition,  and  is 
frequently  confined  to  the  wrist.  It  0]>iH^r8  early  in  the  seconfl  week,eon- 
tfoEiKB  for  three  or  four  days,  and  disappears,  suppuration  being  very  rare. 
It  »  »)dom  seen  under  four  years,  and  its  frequency  varies  in  differt^nt 
(pideRiics.  Pyiemic  arthritis  tiocurs  in  extremely  rare  instancies  and  affects 
the  larger  joints,  the  lesions  l>eing  midtiple.  Marsden  has  recently  oflTerecl 
tfi*^  '  "      iiig  excellent  classification  of  the  joint-affec^tions  of  scarlet  fever  t 
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(1)  synovitis,  (2)  aoiite  or  chronic  pysemia,  (3)  acute  or  subacute  rlieuma- 
tism,  (4)  st^rofulous  disease  of  the  joints. 

Nephntvi, — Albumio  may  l>e  found  in  the  urine  during  the  acute  btage, 
but  it  is  febrile  albuminuria,  due  to  simple  degenerative  nephritis,  which 
subfiides  as  the  temperatui-e  falls.  In  the  septic  typo  of  disease  kidney 
lesions  may  occur,  to  which  the  term  septic  nephritis  has  been  given.  The 
urine  contains  albumin,  but  blowl  and  iiists  are  not  necessarily  present, 
neither  do  the  rational  symptoms  of  urtemia  appear.  The  kidney  affection 
is  essentially  the  result  of  tlie  septic  infection. 

The  most  common  kidney  lesion  is  post-scarlatinal  nephritis,  and  is, 
pathological ly^  a  diftuse  nephritis.  It  dcveloj>s  during  the  third  or  fourth 
week,  and  may  follow  a  severe  or  mild  attack.  If  it  follows  a  severe  case 
there  may  be  no  interval  of  apyrexia  between  the  primary  attack  and  the 
onset  of  the  nephritis.  It  may  be  so  mild  as  almost  to  escape  notice,  or  it 
may  be  so  severe  as  to  cause  sjiet^y  death  by  unemia.  Between  these 
extremes  is  every  variety  of  clinical  type.  Recovery  may  l>e  complete,  or 
it  may  be  incomplete,  the  patient  dying  with  chronic  Bright's  disease 
months  afterwaixls.  The  first  symptom  to  be  noticed  is  usually  cedema  of 
the  face,  wiiich  is  frequently  accompanied  by  feverishness  at  night  and  rest* 
lessness.  Dropsy  and  all  the  chai"acteristic  symptoms  of  acute  nephritis 
rapidly  develop.  The  urine  usually  shows  a  small  amount  of  albumin  for 
a  number  of  days  before  the  advent  of  definite  symptoms.  As  the  disease 
develops  the  urine  liecomes  scanty  and  high-colored,  and  may  be  completely 
suppressed.  It  contains  a  large  amount  of  albumin,  and  is  loaded  with 
blood-cells  and  casts.  The  first  evidence  of  albumin  after  the  second  week 
should  be  a  warning  of  danger,  and  should  receive  immediate  attention. 

Pneumonia,  although  it  is  usually  found  at  the  autopsy  in  patients  who 
have  died  with  septic  symptomSj  is  fi'equently  not  recognized  before  death. 
It  is  a  less  common  complication  than  in  measles,  Endocai-ditis  and  peri* 
carditis,  though  uncommon,  are  sometimes  encountereil.  Degeneration  of 
the  heart-muscle  occurs  in  pru longed  cases,  as  in  all  febrile  and  septic 
diseases.  During  the  height  of  the  disease  murmui-s  ai-e  frequently  heard, 
which  disappear  as  the  active  symptoms  subside.  Permanent  organic  lesions 
sometimes  develop  in  conjunction  with  the  late  kidney  complications. 

Second  aUacht  of  scarlet  fever  are  extremely  rare.  They  no  doubt 
sometimes  occur,  but  in  most  supposed  cases  there  has  been  some  error  in 
diagnosis.  Relapses  are  more  common  than  second  attacks.  They  result 
from  auto-infection,  and  usually  occur  during  the  second  or  third  week. 

Prognoeis.^ — The  moilaiity  of  scarlet  fever  varies  greatly  with  the  age 
of  the  (latient  and  with  the  character  of  the  epidemic.  The  younger  the 
patient  the  greater  the  mortality-  Holt,  after  a  study  of  a  large  numl>er 
of  American  and  European  cases,  concludes  that  the  general  mortality  may 
he  assumed  to  be  from  twelve  to  fourteen  per  c^nt,,  while  under  five  years 
it  is  from  twenty  to  thirty  j>er  cent.  The  majority  of  fatal  cases  occur  in 
children  under  seven  years*     The  first  cas^  of  an  epidemic  are  invariably 
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fiital  than  the  later  oues.  Prognosis  is  i^ndered  unfavorable  by  the 
A(vpeamic3e  of  the  following  symptoms,  the  gravity  bemg  iu  proportion  to 
tbar  ee^-erity :  violent  onset,  high  temperatures,  convulsions,  extensive 
pKodcHinembraiious  or  gangrenous  pharyngitis,  diphtlieria,  croup,  pneu- 
nuiDia,  exoessive  cellulitis,  superficial  gangrene,  nephritis,  aud  exhaiistiou 
with  gieneral  septic  symptoms. 

Propbylaxie. — ^In  few  other  diseases  are  preventive  measures  more 
iftctiiAi  than  in  scarlet  fever.  In  view  of  the  gmvity  of  the  disease,  there- 
for^ prophylaxis  assumes  unusual  importance.  The  most  inipoitaut  of  all 
pcopbjlactic  measuixss  is  isolation  of  the  sick»  This  isolation  should  be 
•laoltitCi  and  should  apply  to  the  nurse  as  well  as  to  the  patient.  The  room 
ia  wfaidi  isolation  can  he  accomplished  most  iH?rfectly  should  be  selected  as 
llieaiek^room.  All  hangings  and  unuecessary  fiiru ft ure  should  be  removed. 
If  poBsible,  one  person  should  be  selecteil  as  an  intermeiliary  between  the 
I  aud  the  family.  The  doctor^s  visits  should  not  be  unnecessarily  pro- 
He  should  always  have  in  reiidiuess  a  gown  of  rauslin  or  calico, 
close  at  the  neck  and  wrists,  and  long  enough  to  completely  cover 
hkdolhes.  This  he  should  wear  during  all  visits  to  the  sick-room.  A 
llillioecope  should  be  used  iu  making  physical  examinations  of  the  chest 

The  period  of  isolation  should  not  be  less  than  forty  days ;  it  should 
be  as  much  longer  as  the  period  of  desquamation  or  purulent  discharges 
Diay  demand.  Upon  abandoning  quarantine  the  child  should  be  thor- 
oitghly  bathed  with  soap  and  water,  and  then  w^itli  a  sublimate  solution 
1  to  5000.  The  nurse  should  take  similar  pi^ecautious.  All  the  discharges 
of  Ibe  patient  should  be  disinfected  with  strong  sublimate  solutions. 

The  bedding,  carpet,  and  clothing  should  be  disinfected  with  boiling 
niter  or  steam.  The  mattress  should  be  destroyed.  The  room  itst*lf 
ilMMtld  be  thoroughly  washetl — floor,  ceiling,  aud  walls — with  a  1  to  1000 
fablitnate  solution.  It  is  a  wise  plan  to  furnish  one  room  on  the  top  floor 
of  everj'  house  for  a  sick-room.  The  mouldings  should  l>e  plain  and  the 
iaoT  of  hard  wood  ;  the  walls  aud  ceiling  should  be  paiuteii  or  covered 
Vilb  washable  pajwr.     The  bedstead  should  be  of  enamelled  iron, 

Thiatmeot. — There  is  no  nptT^ific  for  scarlet  fever.  Mauy  have  been 
i^  but  have  been  tried  and  found  wanting.  Much  may  be  done  to 
t  CDtDpIications  and  render  them  less  serious  when  they  occur,  and  many 
Utcs  may  be  saved  by  judicious  mauageraent.  Mild  cases  require  little  or 
DO  medication.  The  chikl  should  be  kept  in  bed  for  at  knst  three  weeks, 
and  should  recseive  a  fluid  diet  for  not  loss  than  two  weeks,  a  mjft  diet  being 
given  thereafter.  Milk  is  by  all  means  the  l>est  diet  for  scarlet  fever  pa* 
It  may  be  given  peptouizt^d  *>r  plain,  as  may  he  iudieated  by  the 
II  is  ttsually  best  to  dilute  it  with  Vichy  water  or  lime  water.  Later 
ID  the  diseaee,  broth,  eggs,  or  meat  jellies  may  be  given.  The  stomach 
liiould  never  be  overcnjwdcHl. 

The  initial  vomiting  usually  requires  no  treatment,  but  the  bowels 
■lioiild  be  aoted  upon  mildly  by  small  repeated  doses  of  calomel.     Later 
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they  should  be  kept  acting,  if  possible,  by  means  of  eneruata  rather  than  by 
use  of  cathartic  drugs.  Stinnilants  are  aometitn^  demanded  in  severe  caaes, 
but  are  rarely  recjuiix^d  in  niwcim plica te<l  ones.  In  malignant  cases  they 
shoukl  be  piishwl  to  the  point  of  tolerance.  Strychnine  is  of  great  value  in 
septic  cases  with  prostmtion  ;  it  may  often  be  combined  to  advantage  with 
digitalis.  Bathing  of  the  surface  with  warm  water,  followed  by  thorough 
anointing  with  plain  or  carbolic  vaseline  or  a  five  i>er  cent  ichthyol  oint- 
ment, should  be  Ix-gnu  as  soon  as  the  first  signs  of  desquamation  appear^ 
and  should  be  ecintinued  through  the  course  of  the  diseai?e.  It  gives  com- 
fort to  the  patient  and  aids  materially  in  limiting  infection. 

Burning  and  soi'euess  of  the  throat  during  the  first  few  days  may  be 
mitigated  by  giving  coot  water  or  bits  of  ice.  Later,  in  tlie  simpler  forms 
of  pharyngitis,  hot  drinks  may  be  given,  or  irrigation  of  the  back  of  the 
thrrtat  with  weak  hot  saline  or  boric  acid  solutions  may  ix*  cmploycth 
Chlorate  of  potassium  should  be  avoided.  Its  beneficial  effects  are  doubtful, 
and  its  kuiiwn  irritating  effect  upon  the  kidneys  coiitra-indicates  its  use. 
Nasal  syringing  should  be  avoidetl  nnless  it  is  clearly  indicated.  Jackson, 
in  a  large  experience  as  aurist  of  the  Boston  City  Hosjvital,  has  seen  less 
otitis  when  it  has  not  been  generally  employed*  It  is  indicated  by  a  puru- 
lent nasal  discharge  or  obstruction  of  the  naso-pharvnx.  More  harm  than 
gooil  may  result  from  over-zealous  attempts  at  local  treatment  of  the  throat 
and  nose.  Peroxide  of  hydrogen  is,  iu  my  opinion,  an  unsafe  remedy  in 
such  conditions.  It  is  an  irritant,  even  when  rendered  alkaline,  and  has 
the  ix>wer  to  prok>ng  indefinitely  the  presence  of  pseudo-membraoe.  The 
most  successful  trt^tment  consists  in  the  use,  not  of  active  and  poisonous 
antiseptics^  but  of  mild  and  cleansing  washes  freely  and  frequently  applied. 

It  should  not  be  forgotten  that  a  high  terajierature  is  normal  to  scarlet 
fever.  It  may  be  allowetl  to  run,  therefore,  without  interference,  to  a  some- 
what higher  point  than  in  most  other  diseases,  A  temj>cratiLirc  continuously 
above  104°  F.,  Iiowever,  demands  treatment.  It  is  best  rcductKl  by  means 
of  the  cold  bath,  but  this,  for  obvious  reasons,  is  less  practicable  in  private 
than  iu  hospital  practice.  The  cold  pack  or  cold  sponging  is  almost  equally 
go<xl,  and  is  muvQ  available.  An  effective  method  of  applying  cold  has 
bet»n  adopted  at  the  Willard  Parker  Hospital,  and  is  thus  described  by 
North rnp  :  **  The  tendency  iu  all  cooling  processes  is  for  the  feet  to  become 
cohh  To  obviate  this,  tlic  patient  is  placed  upon  blankets,  but  the  legs, 
feet,  arms,  and  liand,s  arc  wrapped  in  warm,  dry  blankets,  and  hot  bcjttles 
are  enclosetl  in  tlie  wrappings.  An  ice-bag  is  placed  to  the  hetid.  The 
'face  and  trunk  arc*  freely  sj  von  get!  in  warm  water  and  alcohol,  evaporation 
being  hastened  by  tanning,  so  h>ng  as  it  cools  tlic  patient,  clears  the  cere- 
brum, gives  force  and  rhytlun  to  the  heart,  and  leaves  the  patient  to  a  quiet 
sleep.  The  warmth  to  the  extrt»mitics  set^ms  to  exert  a  favurable  influenoe 
upon  the  heart's  action  and  to  favor  a  free  superficial  circulation/* 

Antipyretic  drugs  shoiikl  be  given  with  great  caution.  Quinine  is  the 
leftKt objectionable,  but  is  difficult  to  administer;  it  is  frequently  vomited, 
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md  flomeltmes  causes  unpleasant  nervous  syniptoiiis.  T\w  coal-tar  anti- 
pyretics are  capable  of  doing  great  iiarni  if  injndicioualy  administered. 

Anti-streptococciis  serum  htis  i-efentiy  been  proposed  as  riitional  treat- 
maut  for  scarlet  fever,  and  mime  very  favorable  results  have  U-^n  i^eported 
fram  its  usc^.  At  the  present  writing,  however,  very  little  is  known  of  the 
tnattneDt^  and  no  expression  of  oinnion  is  [wssible.  As  thr  more  serious 
^-mptoms  are  due  to  streptoeoceus  infection,  the  theory  underlying  this 
method  of  treatment  is  not  irrational. 

Emaciation  and  anaemia  mv  very  frequent  results  of  sc*arlet  fever. 
Dttiiiig  oonvalesc5ence,  therefore,  active  tonic  treatment  should  be  instituted, 
tbe  chiei"  reliance  being  placed  ui»ou  iron.  The  patient  should  be  partiou- 
kriy  protected  I'rom  ctild,  for  exposure  not  infrcfpientiy  stn^^ms  to  pieeipitate 
I        pepiiritis  long  after  its  usual  period  of  occurrence. 

^^K  MEASLE8. 

^^^^  MeaisIeB  is  ao  acute,  infectious,  contagious  disease  which  presents,  when 
^m  it  parsnes  a  typical  course,  the  following  eharaeteristics.  After  an  incuba- 
^m  tioo  of  twelve  days  there  is  a  gradual  invasion,  marked  by  feverishness, 
V  foryxa,  suffusion  of  the  eyes,  and  dry  c^ugh,  foUowetl  on  the  fourth  day  by 
«  maculo-papular  eruption,  which  appears  fimt  on  the  side^  of  the  face  and 
neck  and  alowly  spreads  over  the  Ixwly.  This  eruption  continues  for  about 
fife  days,  when  it  fades  away  and  is  followed  by  a  bran-like  desquamation, 
wkioh  is  usually  completed  within  a  week. 

Btiologry* — Analogy  leads  lo  the  belief  that  measles  is  due  to  a  specific 
mk'-iio-orgttJiism,  but  it  has  not  yet  been  isolated.  While  it  must  be  an 
otremely  diffusible  germ,  its  vitality  is  evidently  small.  It  is  at  least  a 
(ad  that  measles  is  the  mcjst  contagious  of  all  the  infk^tious  diseases  except 
Muall-pox.  It  is  uiicommon  under  six  months,  hut  alxtve  that  age  every 
diitd  who  has  not  already  had  it  may  Ix^  ex|KH?ted  to  contract  it  ujxm 
mftmare.  Adults  are  rather  more  susceptible  to  it  than  to  the  other  infec- 
Ivm  diaeoaea.  Measles  is  endemic  in  all  large  towns^  but  at  lutervals  lie- 
avaaa  epidemic,  and  usually  spreads  over  a  wide  area  before  it  expends 

Smiroof  of  Jnfi'vtifjfU — The  measles  jwison  is  usually  conveyt^l  by  direct 
ttotaet,  but  the  area  of  contagion  is  large.  It  may  k-  conveyed  by  clothing 
ar  may  be  contracted  by  a  susceptible  i^erson  entering  a  room  recently  left 
hf  a  iii<ai«les  patient*  Tliis,  however,  is  far  less  common  than  witli  scarlet 
ferrr.  Although  intermediate  contagion  may  occur,  it  is  compamtively 
tmne.  The  infectious  power  of  tlie  poison  is  quickly  lost,  st>  that  sick-rooois 
MOO  broome  safe  for  occu|>ancy.  While  it  is  jwssible  that  the  contagium 
Bay  bo  conveyed  by  the  breath,  it  is  certain  that  it  resides  iu  the  sputa  and 
die  dinrhargt^  from  the  nost?  and  eyes.  If  it  iH?sides  iu  the  desquamation 
tcale^  it  is  far  less  |>otent  than  is  the  poison  tarried  by  the  descpiauiatttm  of 

of  Tmuihation, — This  may  range  from  nine  to  twenty -one  days. 
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Among  one  hiindrefl  and  forty-four  cases,  Holt  found  it  to  be  between 
eleven  and  fourteen  days  in  sixty-six  per  c^nt.  I  have  repeatedly  seen  the 
initial  symptoms  appear  twelve  days  after  exjjosure.  From  all  the  evidence 
available,  it  would  seem  that  twelve  days  is  tlie  most  common  period  of 
incubation* 

Periofl  of  Infodioih — Measles  is  most  contagious  at  the  height  of  the 
attack.  It  may  be  contagious  from  the  first  appearance  of  the  oitarrhal 
symptoms,  cases  being  recorded  in  which  the  di^sease  was  transmitted  four 
days  before  the  eruption  ap]-K?ared.  The  oontagiousnesB  seems  to  diminish 
as  the  active  symptoms  subside,  and  is  slight  during  the  stage  of  desqua- 
mation. Except  in  complicated  cases  in  which  the  catarrhal  symptoms  are 
piX)longed,  the  pericKl  of  infection  is  not  over  twenty-eight  days. 

Pathologry* — The  lesions  of  uncomplicated  measles  are  confined  to  the 
skin  and  the  mucous  membmnes  of  the  eonjunctivsB,  nose,  pharynx,  larynx, 
and  the  larger  bronchial  tubes.  The  morbid  changes  of  the  skin  are  those 
of  acute  hyperemia ;  on  the  mucous  membmnes  they  are  those  of  acute 
catarrh.  In  complicated  cases  pseudo-membranous  inflammation  may 
occur. 

The  com  plications  are  due  to  mixed  infection,  the  germ  most  commonly 
present  being  the  staphylococcus.  Streptococci  are,  however^  frequently 
present,  and,  as  a  rule,  cause  more  serious  lesions  than  do  staphyloeoeci. 
The  mucous  membranes  are  rendered  by  measles  very  susceptible  to  the 
assaults  of  these  germs.  As  they  are  invariably  present  in  the  wards  of 
hospitals,  the  disease  in  such  institutions  is  always  a  dreaded  one,  for  it  is 
prone  to  be  complicated. 

Symptoms.— Very  mild  cases  of  measles  sometimes  occur,  but  the 
disease  not  infrequently  runs  a  severe  course.  In  rare  instances  a  malig- 
nant type  is  encountered. 

Invajifimi, — A  chill  followed  by  high  temperature  may  be  the  initial 
symptom,  but,  as  a  rule,  the  disease  b^ins  gradually  with  feverishness, 
sneezing,  ooryza,  suffusion  of  the  eyes^  and  photophobia.  Within  twenty- 
four  hours  a  cough  of  peculiarly  hard,  dry  character  appears,  and  the  attack 
presents  all  the  symptoms  of  a  catarrhal  cold.  The  coryza,  however,  is 
usually  more  marked  than  that  of  an  ordinary  cold.  The  fever  often  falls 
somewhat  afler  the  first  day,  but  the  coryza  and  cough  do  not  correspond- 
ingly diminish.  The  eruption  is  usually  first  seen  on  the  afternoon  of  the 
fourth  day,  and  is  ac<:'omjianied  by  increasing  fever.  It  sometimes  appears 
as  early  as  the  second  day,  particularly  in  young  cliildren,  and  is  in  rare 
instances  delayed  to  the  fifth  or  sixth  day.  Drowsiness  is  not  uncommon 
during  the  stage  of  invasion,  but  there  are  no  characteristic  constitutional 
symptoms, 

Koplik  describes  a  symptom  (Archives  of  Pediu^rics^  vol.  xiii.,  No*  12) 
which  he  believes  to  be  of  the  greatest  value  in  making  an  early  diagnosis 
of  measles.  He  says  that  on  the  first  day  of  the  invasion  an  examinati*>n 
of  the  buci-al  mucous  membi^ane  in  a  guotl  light  will  reveal  a  scattered 
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eruplion  consisting  of  small,  irregular  spots  of  bright  red  eolor^  in  the 
eeolre  of  each  of  which  is  a  minute  bhiisb-white  e]>eek.  This  he  regards 
iS  {ladiognomouie  of  measles, 

Thnperaiurf, — The  temj>erature  does  not  usually  range  as  high  in 
meafiles  as  in  scarlet  fever.  Occasionally  it  will  be  found  at  103"^  F*  or 
10*^  P.  on  the  first  day  ;  more  commonly  it  is  not  above  102°  F,  It  fre- 
ifoendy  falls  somewhat  below  that  point  on  the  two  following  days,  but  in- 
rictteB  as  the  eruption  apjiears,  and  reaches  its  height  on  the  second  day  of 
tiie  eraption.  It  then  gradually  falls  ami  Ijecomes  normal  between  the 
teroiih  and  ninth  days  of  the  disease.  Not  infrequently  there  is  a  sudden 
fill!  about  the  sixth  or  seventh  day,  fornimg  almost  a  crisis. 

Eruption, — The  eruption  usually  apjiears  on  the  fourth  day^  but  in  some 
flttea  id  seen  on  the  third  day  and  in  others  is  delayed  until  the  fif^h.  It  is 
firsj  seen  on  the  temples  and  sides  of  the  face,  on  the  neck,  or  behind  the 
tWBb  At  its  earliest  apjxarance  it  commonly  consists  of  small  red  spots 
bivigig  no  strictly  cliaracteristic  apiieanince.  They  mpidly  increase  in  size 
and  form  small  macules  or  very  slightly  elevated  papules  on  a  slightly  red- 
daied  base  with  normal  skin  t>etween.  They  are  circular  or  crescentic  in 
Ampe^  and,  being  hyj>enemic  in  nature,  disappear  on  pressure.  As  the 
eroptioQ  develops  it  tends  to  l^eoome  cfjnfluent  in  places,  particularly  on 
tbe  <ace,  where  it  assumes  a  blotched  appearance.  There  is  usually  a 
certain  amount  of  cedema,  particularly  about  the  cheeks  and  eyes,  wliich 
farther  tends  to  change  the  ap})earanoe  of  the  patient.  The  eruption 
Qfiially  reaches  its  height  at  its  first  site  of  appearance  at  the  cud  of  thirty- 
ax  hours ;  it  remains  stationary  for  about  two  days  and  then  rapidly  fatles 
tiray.  It  extends  over  the  body  somewhat  slowly,  apix^aring  on  the  trunk 
tod  limbs  on  the  second  day*  The  wrists  and  backs  of  the  hands  are  com- 
moolr  the  points  last  iuvolveci 

On  the  first  day  the  spots  form  simple  macules,  but  later  they  become 
iai  |)apnles  that  can  be  readily  felt  by  the  finger.  They  are  sometimes 
ilnoet  shotty  to  the  touch.  The  rash  prc^nts  its  mc»st  typical  apj>earance 
00  ikt  chest  Miliar}^  vesicles  ai-e  not  uncommon,  and  in  rare  cases  petechim 
appear.  Occasionally  the  rash,  instead  of  assuming  the  usual  hyperiemic 
form,  becomes  distinctly  hemorriiagic.  This  tuay  oct^ur  in  limited  areas  or 
Mv  extend  over  the  whole  body.  In  the  latter  case  it  presents  the  type 
known  as  '*  black  measles/*  a  condition  extremely  rare  in  private  practice. 
Tlic  sfiresd  of  the  eruption  is  sometimes  very  rapid,  the  whole  Ixidy  being 
QOirercd  in  a  few  hours,  but  this  is  rare.  In  other  rare  instances  the  rash 
ii  90  slight  and  of  such  short  duration  as  to  be  almost  overlooked.  The 
fiooatittitional  symptoms  in  such  cases  are,  as  a  rule^  correspondingly  mild, 
illy,  in  malignant  cases  marked  by  sudden  and  severe  initial 
s,  the  rash  scarcely  makes  its  appcamnce  or  is  greatly  delayed. 

OmMUuJtional  Symptofm. — These  reach  their  height  during  the  stage  of 
etiiptirm,  being  usually  at  a  maxirunm  on  the  sixth  day  of  the  disease. 
Thf-y  remain  stationar)*  for  about  twu  days,  when  the  fever  abat4^s  and  all 
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tbe  symptoms  begin   to  subside.     Duriug  the  height  of  the    disease  the 


The  face 


lered 


patient  pi'esents  a  very  charaeteristie  appearance. 
patchy  eruption,  and  is  swollen  and  cederaatoiis ;  the  eyes  are  red  and  sen- 
sitive to  the  light,  and  are  fillet!  with  a  iBueoos  or  muco-pnruleut  secretion  ; 
the  nose  is  swollen  and  discharges  a  similar  secretion  ;  there  is  a  dry,  metal- 
lic, and  very  troublesome  cough  ;  tlie  tongue  is  coated,  the  appetite  is  com- 
pletely lust,  and  the  bowels  are  frequeutly  relaxe*!  ;  the  child  lies  in  a  heavy 
and  stnpid  eonditioo,  but  is  restless  and  irritable  when  disturbed.  The 
glands  at  the  angle  of  tiie  jaw  are  frequently  enlai'ged,  and  sometimes  also 
the  post-t^ervical  glands.  As  the  fever  subsides  the  ojugh  rapidly  changes 
it^  eharaeter,  bccn>ming  looser  and  less  irritating.  It  frequeutly  disappears 
within  a  week,  but  soraetimes  tlie  evidences  of  bronchitis  continue  and  the 
cough  long  proves  a  troublesome  symptom.  The  phot<.^phobia  in  most 
cases  subsides  mpidly,  but  the  eyes  are  prone  to  remain  w(.mk  and  watery. 
The  child  beconios  bright^^r  and  less  irritable,  the  appetite  returns,  and  the 
evidences  of  illness  rapidly  disaj>pear, 

De.'^qiiamation, — ^Desquamation  liegins  as  soon  as  the  eruptic^u  has  faded. 
It  rarely  continues  longer  than  tt'u  days  in  any  given  area,  and  may  be  of 
much  shorter  duration.  It  is  most  marked  whei*e  the  eruption  has  lx*cn  the 
most  intense.  It  cKx?urs  in  fine  bmnny  scales,  quite  unlike  the  lamellar 
desfpiamation  of  sairlet  fever.  It  is  olien  so  slight  as  to  be  completely 
overluoked,  particularly  wliere  inunctions  of  the  skin  have  been  practised. 
Des^^uamation  is  usually  completed  by  the  twentieth  day  from  the  onset  of 
the  fever. 

Irregular  Fonns, — ^Although  a  much  larger  proportion  of  cases  of 
measles  will  run  a  typical  or  regular  course  than  will  a  similar  number 
of  cases  of  scarlet  ft*ver,  the  disease  is  quite  capable  of  assuming  very  ir- 
regular and  atypical  forms.  Such  irregular  types  are  most  common  in 
children  under  three  yeai's* 

The  di^aso  may  be  extremely  mild,  the  eruption  being  faint  and  the 
fever  slight.  Such  cases  present  no  variations  from  the  usual  type,  except 
that  of  mildness  in  dcgi-ee.  Althougli  the  catarrhal  symptoms  may  be 
slight,  the  diagnosis  of  tnorbilii  dne  caimrho  should  be  made  with  extixaiie 
hesitation. 

A  severe  form  is  sometimes  seen,  marked  by  high  tempemture,  intense 
eruption,  and  severity  of  all  the  symptoms.  Except  in  yoimg  children, 
the  uuwmplicatc^  disease,  even  when  thus  severe,  is  rarely  iataL  But  it 
should  not  be  forgotten  that  a  tomijerature  tliat  reaches  an  unusually  Idgh 
point,  or  continues  unabated  as  the  eruption  fades,  is  usually  due  to  some 
complication,  ci»mmouly  pulmonary.  Any  niurketl  variation  from  the  usual 
type  demands  particular  attention,  lor  it  probably  indicatt^.  a  complication. 

Malignant  measles,  marked  by  intense  and  overwhelming  symptoms 
from  tlie  outset,  is  fortunately  rare  otitsidc  of  institutions.  The  same  is 
true  of  hemorrliagic  or  **  black  measles.**  Relapses  in  mtusles  are  extremely 
rare,  and  are  of  doubtful  occurrence,    A  secondary  rise  of  temjH^mtui'e  aft^ 
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tBOfSial  (M  iadicatc^  a  complication,  usually  otitis,  pucumonia,  or  gastm- 

Complications  and  Bequelae. — The  most  commoii  and  serious  com- 
pSeaiiofis  of  measles  are  hponcho-pneuniooia,  inembranoufi  laryngitis,  aud 
otilia;  the  most  common  sequelae  are  tubercult.jsiH  and  wHijunctivitis. 

Pnmtmmiia. — Bronchitis  is  ao  essential  part  of  measles,  but  iiiflamma- 
tkn  easily  ejc tends  from  the  smaller  bronchi  to  the  alveoli,  thus  ti'ansform* 
ifl|^  a  normal  condition  into  a  serious  complication.  The  younger  the 
ciiilcl  the  greater  is  tliis  danger.  It  occurs  chiefly  in  children  under  three 
jrttm,  and  is  comparatively  rare  over  four  years.  It  is  very  oommon  in 
ions,  and  renders  measles  the  most  dreatled  of  all  the  contiigioos 
in  infant  hospitals,  diplitheria  being  no  exception  to  the  rule.  In 
atvi?cDt  epidemic  of  measles  in  the  Infants^  Hospital  of  New  York  every 

in  children  under  eighteen  months  was  e< implicated  by  bronuho-pneu- 
,  or  croup,  and  eighty  jier  cent*  died.  The  pneumonia  usually  made  its 
0oon  after  the  eruption  reached  its  height,  butdeveIoi>ed  in  a  few 
HieB  during  the  stage  of  invasion.  According  to  Holt,  ten  per  cent,  of  all 
<aBei  mre  complicated  by  broncho- pneumonia.  He  agrees  with  Henoch  that 
s  certain  amount  of  pneumonia  is  found  at  autopsy  in  almost  every  liita.1 
fiML  Lobar  pneumonia  is  an  occasional  complication  of  measles  in  chil- 
over  four  years.  Empyema  is  sometimes  a  sequel  of  such  compli- 
lobar  pneumonia. 

Ciroup, — Catarrhal  phaiyogitis  is  an  essential  part  of  measles  ;  peeudo- 
membranons  phar^-ngitis  sometimes  occurs  as  a  complication*  Instead  of 
invading  the  nose  and  ears,  as  in  e^-arlet  fever,  it  shows  a  strong  tendency 
to  ifivade  the  larynx,  but  croup  frequently  develops  without  the  appearance 
of  membrane  in  the  pharynx.  As  in  scarlet  fever,  the  pseudo- membranes 
wiiieli  develop  during  the  height  of  the  attack  are  usually  due  tu  strepto- 
eooes^  and  are,  therefore,  not  true  diphtheria*  Those  which  develop  later 
are  i^iuilly  dtie  to  Klebs-LoeSler  bacilli,  and  are  true  diphtheria.  As  in 
acarlet  fever,  the  streptoc<xx;u.s  disease  is  quite  as  fatal  as  the  bacillus  disease. 
Xoi  only  is  the  child  in  immineut  danger  from  laryngeal  complications,  hut 
ious  danger  also  of  broncho-pneumonia,  which  occurs  as  the  direct 
1^  of  streptococcus  infection.  Fortunately,  in  private  pi-actice  both 
auapUeations  are  rare  in  children  over  four  years, 

(MUU  occurs  scjmewhat  rarely.  Both  ears  are  usually  involved,  but  the 
fKnafiC  presents  in  its  symptoms  and  course  nothing  unusual  Diarrhtea  is 
af  lina{tient  occurrence,  and  may  be  so  severe  as  to  prove  a  serious  complica- 
tioiL  It  may  be  due  to  simple  intestinal  indigestion,  or  it  may  be  the  evi- 
ftoKs  of  entcnx*oIitis.  Febrik*  albuuiinuria  is  not  infrecpient  in  cases  with 
fcifh  temperature,  but  nephritis  is  very  rare.  Nervous  symptoms,  except- 
ing tlie  uccawiiinal  cnxjurrence  of  convulsions  at  the  outset,  are  rare.  Menin- 
ptlft  nsay  follow  otitia.  Cellulitis  and  suppurative  adenitis  ai^e  very  rare, 
but  modemie  enlargement  of  the  cervical  glands  is  common  and  somet 
Kaiita  ibr  months. 
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The  oocitrrence  of  measles  Bimultaneously  with  other  iufectioufl  diseases 
is  not  very  infrequent.  Tliere  seems  to  be  a  paiticular  teodeucy  to  ti^ 
simultaneous  tx^urrenee  of  measles  and  pertussis, 

Tubercidom-ii  is  the  most  serious  sequel  of  measles*  It  commonly  oociii^ 
as  a  tubercular  broncho-pneuraoniaj  general  miliary  tuberculosis,  tubercalar 
adenitis,  or  tubercular  joint-disease,  These  conditions  may  result  from 
primary  infection  or  from  the  lighting  up  of  some  old  tubercular  process* 
Measles  unquestionably  puts  the  tissues  into  a  ccniditiou  very  susceptible  to 
the  developmeut  of  tubercle  bacilli,  so  that  infection  may  result  frani  slight 
exposure.  Acute  miliary  tuberculosis  may  follow  measles  at  onc*e,  the 
temperatm^e  range  being  continuous  from  tlic  onset  of  the  primary  diirease 
to  death  from  the  complication.  General  tubcixMilosis  with  grave  pulmo- 
nary involvement  may  follow  so  close  upon  measles  ae  to  leave  no  appreci- 
al>le  interval  between.  It  is  sometimes  the  aiuse  of  a  secondary  fever 
w^hich  develops  soon  after  the  subsidence  of  the  primary  fever.  Tubercular 
disease  of  the  bones  and  Joints  subsequent  to  measles  is  usually  of  late 
occurrence. 

Prognosis.^ — Death  from  measles  in  private  practice  is  rare  in  children 
over  four  years  of  age.  The  mortality  of  the  disease  is  proliably  from 
four  to  six  per  eent*,  but  under  two  years  it  is  often  twenty-five  per  cent, 
or  more.  It  is  highest  l)etw^een  one  and  tw^o  years ;  but  even  at  this  age 
uncomplicatetl  measles  is  not  a  highly  fatal  disease.  Pneumonia  is  the 
cause  of  death  in  almost  ninety  per  cent,  of  fatal  cases.  A  violent  onset 
of  high  temperature  warrants  a  guat-ded  prognosis.  A  rising  temperature 
with  a  tadirig  eruj>tiou  warrant.^  an  unfavorable  prognosis.  The  same  is 
true  when  the  eruption  is  excessive  in  amount  and  confluent  over  wide 
areas.  Grave  constitutional  symptoms  with  faint  eruption  is  a  serious  con- 
dition. The  same  is  true  of  a  hemorrhagic  or  black  eruption,  but  it  is 
not  so  necessarily  fatal  a«*  is  commonly  supposed. 

Measles  has  a  marked  tendency  to  le^ve  serious  conditions  behind. 
Treatment  should  not  l>c  directed  solely  to  saving  the  life  of  the  child,  nor 
should  tlie  prognosis  be  given  solely  w^ith  reference  to  that  end.  The  strong 
tendency  to  tubercular  invasion  should  not  be  forgotten ;  and  when  the 
fever  ]KTsi,sts  after  the  tenth  day,  even  if  it  is  not  high,  the  proojnosis 
should  be  guarded.  The  list  of  chronic  affections  left  in  the  wake  of 
measles  is  a  long  one, — bronchitis,  pharyngitis,  rhinitis,  adenoid  growths, 
and  enlarged  tonsils  and  mesenteric  glands  are  among  the  number. 

ProphylaxiB. — The  high  mortality  of  measles  before  three  years  sug- 
gests the  advisability  of  taking  i>articular  precautions  against  the  exposure 
of  infants.  Delicate  children  of  the  So-called  scrofulous  typo  and  thooe 
with  hereditary  tendency  to  tuberculosis  should  Ije  esjiecially  guarded 
i^inst  exj>08ure.  Early  and  absolute  isolation  of  the  sick  is  imperative. 
Quamntine  of  the  patient  should  not  be  less  than  twenty-eight  days,  and 
as  mucii  longer  as  purulent  discharges  may  continue.  The  period  of 
^Wiuntinc  after  exixisure  should  not  be  less  than  fifteen  days,  and  twenty 
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Id  be  preferable.  Children  who  have  been  exposed  should  be 
from  other  children  for  that  {>erii3d.  The  sick-room  is  less  liable 
til  prove  dangerous  than  is  the  scarlet  fever  sick-room*  Thorough  cleansing 
ind  ventilation  for  two  weeks  ailer  the  patient  has  left  it  is  sufficient  to 
lEisor^  safety.  The  infection  of  measles  is  nut  persistent,  nor  is  intermedi- 
ns irii'ection  commoD,  so  that  prolonged  precautions  are  not  necessary^  but 
daring  the  height  of  the  disease  the  same  measures  should  be  taken  as  in 
fC&rlet  fever. 

Treatment. — ^The  measles  patient  should  be  placed  in  as  large  and  well 
veotiiated  a  room  m  is  available.  The  temperature  should  not  be  kept  at 
too  Ugb  a  |ioint,  nor  should  the  child  be  forced  to  swelter  under  too  heavy 
anrerings.  It  accomplishes  no  good  and  renders  the  child  restless  and 
imtaiUe.  The  room  should  be  kept  very  dark,  and  no  direct  light  should 
be  permitted  to  fall  on  the  eyes.  As  inflammation  of  the  eyes  subsides  the 
%ht  should  be  gradually  admitted,  but  full  light  should  not  be  permitted 
imdl  the  conjunctiva  has  become  normal  io  api>earanee,  Itching  of  the 
lids  may  be  relieved  by  cold  cloths  or  by  the  application  of  cold  cream  or 
mme  bland  oiL  If  a  purulent  discharge  appears  the  eyes  should  Ix*  kept 
cfein  by  frequent  applications  of  a  warm  solution  of  boric  acid, 

Eveo  in  the  mildest  cases  the  child  should  be  put  to  bed  and  kept  there 
toftil  desqaamation  is  pmctically  airaplcted.  The  diet  should  cimsist  of 
oilk  and  broth  during  the  febrile  stage ;  during  the  height  of  the  disease 
tlie  child  should  not  be  over-urged  to  eat.  Applications  of  plain  or  earbo- 
Ejbed  vaseline  will  do  much  to  reduce  the  irritability  of  the  skin.  As  soon 
u  the  eruption  l^egins  to  subside,  innnctions  of  plain  or  carbolized  vaseline 
er  ichthyol  ointment  should  he  practised  daily.  A  daily  warm  Ijath  does 
mach  to  hasten  desquamation.  The  hard,  metallic  cough  is  one  of  the 
most  tropblesome  symptoms  of  the  disease.  Very  little  relief,  however, 
cm  be  afforded  by  treatment  before  the  fever  begins  to  subside.  Nauseating 
a{KCtorants  tend  to  render  the  child  more  irritable  and  to  increase  the  an- 
iveeia,  and  have  but  slight  effect  on  the  cough.  Small  doses  of  opium 
M  in  allaying  the  cougli  and  are  quite  permissible.  Brown  mixture  in 
the  form  of  tablet  tritumtes  is  as  effective  as  any  treatment,  and  is  easy  of 
vlministration. 

Tliough  hyperpyrexia  is  uncommon  in  measles,  the  fever  sometimes 
r«(iitrt«  attention.  The  effect  of  tlie  fever  upon  the  i>atient  is  a  better 
guide  for  treatment  than  is  the  thermometer.  If  the  child  Ijecomes  coma- 
tai  or  nestleas  and  delirious,  small  doses  of  phenacetine  are  admissible. 
Ottly  aioogh  should  Ix?  given  to  reduce  the  temperature  moderately  and  t^j 
•lUy  th«e  restlessness.  Cold  sponging  is  the  best  treatment  for  high 
toll  ,  and   far  ptTfenil>le  to  the  administration  of  large  doses  of 

■lUi,  .     UncomplicatL^l  cases  do  not  require  stimulants.     Broncho- 

pQctimonia  requires  the  same  treatment  that  it  woidd  receive  under  other 
Other  complications  must  be  treated  aa  tliey  arise. 
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By  WILLIAM   A.  EDWARDS,  M.D. 


The  statement  made  several  years  ago  that  rul)ella  is  a  distinct  disease 
is  here  reaffirmetl ;  indeed,  it  is  now  a] most  universally  recognized  as  such, 
although  even  at  this  late  day  a  writer  occasionally  questions  its  specific 
nature.  Donald  Hood,  before  the  Royal  Medical  and  Chirurgital  Society.* 
in  affirming  the  identity  of  this  dis<?ast*  with  measles,  endeavorwl  to  oifer  a 
scientific  explanation  of  his  statement  of  the  identity  of  ruljella  and  mlieola. 
His  assumptaou  is  that  rubella  is  nothing  but  a  modified  form  of  rubeola,  in 
which  the  conta^ium  has  undergone  an  evolutionary  modification  in  eoiise- 
quence  of  profound  alteration  in  the  soil  and  the  conditions  of  its  envirou- 
ment. 

That  rul>ella  docs  not  protect  from  rubeola  is  explained  by  saying  tliat 
rul3ella»  l3eing  a  milder  form  of  the  diseai^e,  does  not  confer  the  protect iou 
aflbriled  by  a  previous  attack  of  measles  of  the  usual  severity, — an  argu- 
ment the  fallacy  of  which  is  shown  at  ouee  by  mentioning  how  at  variance 
it  is  %vith  all  our  acccptiKl  knowledge  on  the  confcTcnw  of  immnuity  by 
attenuated  virus.  Putnam  has  also  recently  askcnl  the  question,  Is  German 
measles  (rotheln  or  rubella)  an  inde|>eudcnt  disease  ?  ^ 

The  consensus  of  opinion  now  is  that  in  ruljclla  we  have  a  disease  occur- 
ring almost  nnivei"sally  in  epidemics  and  due  to  an  unknown  but  specific 
contagion.  The  existence  of  the  disease  is  doubted  only  by  those  who  have 
never  seen  it.  Its  propagation  is  similar  to  that  of  all  exanthematous  aHec- 
tionsj  but  it  is  liecnliar  in  the  ra[>idity  with  which  it  spi'cads  and  in  the  ex- 
tensive nature  of  the  epidemics.  Of  recent  years  I  have  observed  that  it 
attacks  adults  very  frequently,  and  Ashby  thinks  that  in  some  epidemics 


1  The  present  communication  is  an  addendum  to  my  article  (volume  i.  p,  6S4)  of  thie 
Cjclopwdia.  My  contributions  to  tlit*  study  of  nibeUn  were  among  the  <>ftrlier  American 
papers  of  the  last  decade.  The  e^round  then  taken  that  rubella  ig  &  distinct  entity  ij 
now  i^enorally  accepted^  although  the  ar£rument  nl  times  bus  become  warm  and  pointed. 
It  litts  be«n  thouirht  K'st  to  adopt  the  term  *^  rubella"  instead  **f  '*  rt>tbeln."  The*  former 
is  more  gfinemlly  u?ed  in  America,  altlirnigb  the  latter  is  still  the  reference- word  in  several 
Btandani  hofiki^  and  in  some  of  the  catalogues,  notably  the  Index  Catalogue  of  the  Surgeon- 
General  "s  Office. 

»  Medical  Ppesa  and  Circular,  London*  March  22,  1898. 

»  Boston  Medical  and  SurL^ical  Jnumal,  1893,  cxxix.  80-33|  Di5cug«ion  87-40 
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«lallB  suffer  more  in  proportion  to  their  numbers.  This  writer,  in  itunpaiiv 
with  Dr,  Hutton,  observed  an  epidemic  in  the  Children's  Hoepital^  Man- 
dieiter*  Ont  of  twenty -seven  cases,  eight  were  thc>se  of  Jady  probatiuners 
md  oiDeteen  were  of  children,  so  that  tlic  adidts  suffered  far  more  in  pro* 
to  their  numljers. 
The  ^ateraent  that  a  previous  attack  of  either  measles  or  scarlatina  does 
pfolect  from  the  contii^ion  of  ruUclhi  ii*  verified  by  more  extended 
Obser\'ers  euntiuiie  to  repirt  epidemics  of  rnlx^lla  lol lowed  by 
a  sequela,  A  riK^^nt  eommimicatiou  is  that  of  Kramsztyk,* 
lad  FiepWDiTPr'  has  seen  rubella  |JiH?ceding  measles.  Stone  and  Davis* 
Rport  an  extremely  interesting  condition  in  an  orphan  asylum,  Kulx4la 
appeared  first  and  spread  thmngh  the  institution,  but  was  hardly  well 
way  l>elbre  genuine  measles  was  introduced,  an  opportunity  lieing 
alTorded  i>f  seeing  the  two  diseases  rnnning  side  by  side.  A  dozen  of 
tbachildreD  had  first  one  disease  and  then  the  other,  not  in  a  way  that  eould 
WjiSBgoatad  for  by  relapsc^s,  but  oiten  with  a  clear  interval  of  a  fortnight 
of  found  health.  Some  had  measles  firj^t,  and  then  ruiiclla  ;  others  rnbclla 
tsa^  and  then  measles,  Theodore  *  reconls  a  case  in  which  measles  followc<l 
rubella  on  the  fifth  day.  The  eervital  glands,  enlarged  daring  the  coui*ge 
of  nibella,  resumed  their  normal  size  while  the  measles  was  at  its  height. 
LiAaire  (Sajotis\s  Annual)  reports  four  children  who  had  nic^aslcs  and  six 
vieka  later  were  down  with  rubella,  and  Powell  ^  an  attack  of  measles  very 
mpidly  following  one  of  rubella. 

We  may  now  state  that  the  following  facts  are  in  accord  with  almost  all 
thawritera: 

1.  Rubella  is  H  distinct  disease,  although  sometimes  bearing  a  striking 
mefoblance  to  measles  or  s<*arlet  fever.  I  must  confess  that  in  a  very  lai-ge 
of  eaaes  the  rt\send)lance  to  scarlet  fever  was  never  to  me  [lersonidly 
well  marked,  but  that  its  clinical  aspects  were  very  often,  indeed,  so 
to  measles  that  it  was  with  difficulty  differentiated.  I  am  rather 
to  tliink  that  the  statement  that  rubella  ri^sembles  scarlatina  has 
l»  KMne  eictent  been  copied  from  writer  to  writer  and  is  not  always  an  inde- 
podent  opinion.  For  many  y«mr3  this  resemblance  has  never  been  veiy 
•fiparait  to  me,  and  I  have  never  encountered  any  difficulty  in  de<"iding 
latween  the  existence  of  ruln^lla  and  scarlatina,  but  many  times  have  I 
Mmtnierad  extreme  difficulty  in  the  differential  diagnosis  between  rnljella 
aod  neaalee.  Just  here  we  must  coimidcr  whether  or  not  there  really 
two  forms  of  rul>el]a, — one  that  mimics  measles,  and  the  other  the 
t  fe\-ef  mimic.    Personally,  as  I  have  already  stated,  I  have  had  little 


•Pwnil  Uk^  Krakow,  1S91,  xxx.  625^87,  Index  Milieus ;  also  Archiv  Wr  Kinder- 
i,  Stutt^arl,  18?>4,  B.  xvl,  H.  i,,  2. 
M*d„  Pnm.  1896,  vii.  721. 

•  ??orihw«lorn  l>ifir*t,  May  15,  ISftO;  SftJoug*6  AnnimK  1691, 

•  Xnkir  Ihr  Kind<»rheilk«Tidc.  Stutt«nrt,  1894,  B.  xvL,  H.  i.,  2. 

•  Ank«rioati  JoUfoal  of  Obitetric0,  Kew  Yc^k,  1896,  xxxMl  671. 
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exijerience  in  that  farm  which  is  said  to  resemblo  scarlatina,  and,  if 
it  is  certainly  rare.  It  is  but  fair  to  state,  bovvever,  that  writers  have  re- 
cently recorded  their  ejcjierieiice  with  this  Ibrm  of  rubella*  Holootschiner ' 
writes  on  the  question  of  nalieola  scarlatinosa,  and  Squire'  gives  some  clini- 
cal observations  on  the  diagnosis  of  scarlatina  from  rubeola  and  rubella^ 
while  Sayer^  notes  a  clinic-al  i^serablance  to  scarlatina. 

2,  Rubella  does  not  protect  agaiust  measles  or  sciirlatiua, 

3,  Neither  measles  nor  scarlatina  confers  protection  against  au  invasioD 
of  rubella. 

4,  Epidemics  of  rubella  prevail  without  any  regard  to  the  existence  of 
cases  or  epidemics  of  either  measles  or  scarlatina,  although  the  epidemics  may 
run  side  by  side,  as  in  the  St.  Paul  cases  of  Stone  and  Davis.*  There  is 
little  doubt  that  occasionally  sporadic  cases  of  rubella  are  mistaken  for 
rubeola  ;  indeed,  it  is  often  a  most  difficult  matter  to  make  this  differential 
diagnosis  of  a  single  case  of  rubella,  as  epidemicity  is  one  of  its  most 
marked  characteristics  and  diagnostic  features*  West  aptly  expresses  the 
resemblance  of  rubella  to  measles  when  he  says  "they  retiemble  eiieh  oilier 
somewhat  as  varicella  and  variola — alike  but  not  the  same, — ^nut  twin-sisters, 
indeed,  but  hal f-sistersj  at  any  rate."  I  agree  with  Holt  that  it  is  never 
entirely  safe  to  make  the  diagnosis  of  rubella  unki^  the  disease  is  prevail- 
ing e})idemically.  He  further  says  that  when  the  diagnosis  is  made  ia  a 
sporadic  case  it  is  usually  erroneous,  and  the  disease  is.  in  truth,  mild 
measles  or  scarlatina.  First  cases  iu  an  epidemic  are  difficult  of  recognition 
and  are  often  overlooked. 

It  has  been  observed  that  the  features  of  an  epidemic  of  rul^ella  will  be 
modified  if  either  measles  or  scarlatina  is  pi*evailing  at  the  same  time. 
This  modification  will  assume  the  characters  of  one  or  other  of  the  modify- 
ing diseases  in  accordance  with  their  prevalence  and  proximity,  I  have 
several  times  observed  this  curious  phenomenon*  ^J 

While  I  have  always  eontendtni  for  the  distinct  nature  of  rubella,  aodlH 
insisted  that  it  was  au  entity  just  as  defined  as  the  other  exanthemata,  stiU 
it  is  not  improbable  that  the  striking  resemblance  to  measles  is  more  tlian 
a  coiueidenee.  With  our  iuereasc<l  kuuwltMlge  of  biology  and  bacteriology, 
it  seems  at  least  probable  that  the  germinal  cause  of  measles  and  rubelhi 
may  in  times  gone  by  have  Ijceu  derived  frum  the  same  jmrent  stock,  and 
that  the  diseases  as  we  find  them  to-day  are  the  result  of  development 
and  cultivation  under  different  conditions. 

The  j>eriod  of  incubation  is  still  somewhat  indefinite,  but  it  is  oertaxnly 
within  from  seven  to  fourteen  days.  No  new  evidence  since  my  last  pub- 
lication has  been  accumulated  to  [>lace  it  more  definitely.  Prmlromal  symp- 
toms are  rarely  observed,  but  adults  may  complain  of  backaciie  and  head- 


"  MeditsiTift,  St.  Feteriburfif.  1898,  v.  430,  Index  Medictis. 

»  ClinicAl  Joupniil,  London,  1892-93,  i,  U&-14S. 

'  Coluinbus  Medical  Journal,  1897,  iTiii.  162-166.  ♦  Ibid. 
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«cbe  for  a  few  hours  or  even  a  day  Ijefore  the  rash  api>ears.  The  skio  of 
ibe  &oe  fiometimee  tingles.  The  rash  varies  eonsiderably  ;  the  color  is  at 
first  Ui^ually  rose-red,  certainly  much  lighter  than  measles;  the  confluence 
h  variable,  and  the  cresc^ntic  arrangement  not  well  marked  ;  indeed,  it  is 
often  entirely  wanting.  It  reaches  its  maximum  in  forty -eight  hours,  and 
in  my  experience  is  almost  always  followed  by  more  or  less  branny  desqua- 
mation. Sometimes  this  is  very  slight,  and  may  easily  esea]>e  notice.  The 
akin  often  remains  in  a  more  or  less  stained  condition,  which  may  last  sev- 
en] days  or  a  week. 

Dukes*  notes  three  eruptions  which  hear  a  close  resemblance  to  ru* 
beUa :  the  roseola  simplex  which  arises  in  hot  weather  or  follows  chill  or 
indigestion  ;  another,  that  occasioned  by  handliug  caterpillars ;  and  the  last, 
a  medicinal  eruption  caused  by  copaiba,  which  Hutchinson  has  called  the 
morbilli  sine  catarrh. 

There  is  great  variety  in  the  severity  of  the  attacks  and  in  the  clinical 
manifestations  of  the  disease,  some  cases  being  most  atypical.  The  rash 
may  be  so  ill  defiued  as  to  render  a  positive  diagnosis  imj>ossibIe.  I  lia%'e 
described  cases  of  uudoubteil  rub^_'lla  in  wiiich  the  course  of  the  disease  was 
that  of  a  serious  ailment,  high  tempemture,  album inuriaj  pneumonia^  ear- 
i,  and  other  complications  and  sequelie  arising  during  the  course  of  the 
Icmic, 

The  milder  cases  may  be  so  mild  as  to  be  overlooked  until  the  occur- 
rence of  other  cases  calls  our  attention  to  the  existence  of  rubella.  The 
later  cases  are  apt  to  become  more  typical  as  the  epidemic  advances.  As 
«titetl  in  my  earlier  papers,  a  characteristic  symptom  is  Gnlargcment  of  the 
posterior  cervical  glands, — that  is,  those  along  the  posterior  edge  of  the 
iterno-cleidQ-mastoid  muscle,  I  have  also  observed  enlargement  of  the 
mbmaxillary  and  occipital  glands.  Osborn  has  noted  enlargement  of  the 
ghods  at  tlie  edge  of  the  hair  on  the  lateral  aspects  of  the  neck*  Da 
Costa  has  found  swelling  and  even  suppuration  of  the  cervical  glands  to 
W  Dot  uncommon  sequche.  This  has  not  beeu  my  experience.  I  have 
never  seen  the  glands  suppurate. 

Holt  is  about  the  only  recent  writer  who  does  not  consider  sw^elliug  of 
the  jKist-oer\^ical  glauds  an  important  symptom  lor  the  ditlerential  diag- 
He  remarks  that  it  is  not  uncommon  in  measles.  In  my  expe- 
rience, how^ever,  it  is  a  most  valuable  aid,  because  it  often  comes  very  early, 
ami  it  usually  enlarges  the  glands  in  such  a  manner  as  to  allow  of  their  sep- 
aimie  and  distinct  recognition.  It  is  rarely  the  agglutiuatcd  tumefaction 
seen  in  measles,  Furtliermore,  the  enlargement  seems  to  be  to  a  certain 
extent  independent  of  the  throat  involvement,  and  does  not  bear  the  same 
felmtioD  to  tJie  intense  catarrhal  engorgement  of  the  throat  and  fauces  as 
k  does  in  measles. 

Other  writers,  as  Townsend^  Swift,  and  Griffith,  have  noted  the  fre- 
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queiicy  of  enlargement  of  tlie  lymphatic  glands  of  the  oeck  in  measles,  an 
sometimes  the  absence  of  enlargement  in  this  situation  in  rubella.  The 
ti'eatraent,  which  is  very  simple,  is  fully  considered  in  the  original  artade. 
Usually  none  whatever  is  required  for  the  disease  itself,  complic&tiuiis 
aometimes  demanding  active  therapeutio  measures. 
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The  etiology  of  this  disease  long  remained  an  unsolved  problem  and  a 
'  of  cxjntroversy.  Even  tcMlay  the  solution  is  not  wholly  elcar,  but 
tbeonly  explanation  of  the  cause  that  will  fit  all  the  kuovvii  facts  is  the  ex- 
tstenoe  of  a  specific  germ^  th<at  finds  entrance  into  tlie  body  of  the  child^ 
lodges  and  grows  there,  and  by  its  development  sets  up  the  series  of  eharac- 
terifttic  phenomena.  Convinced  of  this  by  deductive  reasoning,  scientists 
nt  to  work  to  furnish  jxjsitive  proof  by  finding  the  specific  germ, 

Bacteriologry* — Especially  connected  with  the  last  decade's  rcsenrches 
in  the  bacteriology  of  pertussis  are  the  names  of  Afanassiew,  Colin  and 
Senmaniiy  Eurloff,  Koplik,  and  most  recently  Czaplewski  and  Hensel. 

Afiumssiew  annoimeed  in  1887  that  he  had  found  in  the  sputum  of  ehil- 
dreo  with  pertussis  a  characteristic  bacillus.  This  bacillus  was  subsequently 
found  again  by  Szemetz<^henko,  by  Genser,  and  by  Wendt,  and  it  becarae  for 
a  time  pretty  generally  accepted  as  tlie  genuine  jwrtussis  germ.  But  in 
1893  Cohn  and  Neumann/ after  exhaustible  examination  of  a  series  of  cases, 
mouiinoed  that  they  could  not  find  Afanassiew's  bacillus,  and  expressed 
tbe  opinion  tliat  this  bacillus,  even  if  constantly  present,  was  only  one  of  a 
amnber  of  accidental  saprophytic  forms,  occurring  even  in  normal  sputum, 

lo  place  of  the  deposed  bacillus,  Cohu  and  Neumann  put  forward  the 
ciiima  to  supremacy  of  a  diplococcus,  which  they  found  more  constantly 
fsmmi  than  any  other  microbe  in  the  sputum  of  pertussis.  This  diplo- 
aoDCUfi  was  very  small,  and  while  in  s*ime  cases  it  was  abundant,  in  otliers 
it  wia  ralber  scarce.  Bitter,  just  about  the  same  time  as  Cohn  and  Neu« 
flttoa^abo  announced  that  a  diplocoocus  was  much  the  most  common  form 
^Tgenn  found  in  the  sputum  of  [lertussis ;  but  his  was  a  larger  dtplococcus 
tkia  thai  described  by  Cohu  and  Neumann,  and  the  two  could  not  be 
raooticiled  with  each  other. 

Id  1896  Kurloff^  descrilxHl  a  ciliated  body  resembling  the  protozoa, 
vbich  he  had  found  in  the  sputum  of  chiklren  with  w hoop ing-en ugh.  The 
mm  of  cliis  parasite  varied  greatly.  Some  w^ere  very  small,  only  half  as 
kfge  a.H  the  red  blood -corpuscles,  w^hile  others  were  of  a  circumference  so 
gicat  that  tliey  cxceetlcd  in  size  the  largest  forms  of  white  bl(Hxl-corpuscl<^. 


'  Archiv  fur  KinJerheilkundo,  Band  xvii.,  1893. 
>  Cenimlblait  fiir  Bacteriologies  Bund  xix.^  No8.  14^  15. 
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They  were  eov^cred  usually  over  one-half,  but  sometimes  entirely,  with  long 
cilia,  by  means  of  wliich  they  were  able  to  move  about  at  will.  As  the 
parasites  increased  in  size  they  showed  within  their  structure  glittering 
spores,  apparently  arranged  ooncentrifally,  that  were  finally  set  free  by  the 
bursting  of  the  larger  forms.  These  minute  spores  gradually  inereaseil  in 
size,  themselves  developed  spores,  and  finally  burst  Kurloft'  claims  that  the 
parasite  he  describes  was  previously  seen  and  described  in  1886  and  again 
in  1889  by  Deichlcr.* 

In  September,  1897,  Dr.  Henry  Koplik,  of  New  York,  published  in 
the  Qmtralblfiit  fur  Baderhlo^c  a  rejxjrt  of  sixteen  cases  of  pertussis  in 
which  he  had  made  Ijacteriulugiml  examination  of  the  sputum,  with  the  dis- 
covery in  thirteen  of  a  hacillns  which  seemed  to  correspond  to  the  bacillus 
of  Afanassiew.  As  descriljcd  by  Koplik  it  is  a  slender,  minute  bacillus, 
more  dclit^atc  than  the  diphtlieria  bacillus  and  not  more  than  one-third  or 
one-half  the  hitter's  length.  When  stained  it  has  a  finely  dotted  appear- 
ance, and  in  this  resembles  the  stained  diphtheria  bacillus;  but  here  the 
resemblance  ceases,  for  it  is  much  thinner  and  shorter.  When  cultures  of 
this  germ  were  injected  into  animals  (white  mice,  guinea-pigs,  and  dogs), 
none  showed  lesions  of  the  lungs  or  characteristic  convulsive  symptoms; 
but  only  a  few  experiments  with  animals  were  made. 

The  most  recent  contribution  to  the  bacteriology  of  pertussis  is  that 
made  by  Czaplewski  and  Hensel,  in  the  Centraibiait  fm-  Baderiolof/ie  for 
Deccml>er,  1897.  In  forty- fuur  cases  examined  they  invariably  found  in 
the  sputum  a  small,  short  barterium,  with  oval,  rounded  ends.  With  mod- 
erate stains  this  bacterium  takes  on  a  distinctly  darker  coloring  at  the  poles, 
while  the  middle  connecting  portion  remains  almost  colorless,  thus  making 
the  germ  resemble  a  diplococcus.  The  bacteria  are  only  two  or  three  times 
as  long  as  they  are  broad,  and  are  very  small.  They  are  found  most  often 
free,  rarely  intra-cel hilar.  Imx^nlations  of  animals  with  this  germ  did  not 
produce  processe??  analogous  tn  those  of  j>ertussis ;  but  Czaplewski  was 
seized  with  a  violent  coryza  during  his  work,  and  in  his  nasal  secretions 
were  found  almost  pure  cultures  of  this  Imeterium.  His  attack,  however, 
lasted  only  a  week,  and  was  not  accompanied  by  the  typical  cough  of  |ier- 
tussis.  Czaplewski  and  Hensel  believe  that  the  bacterium  isolated  by  them 
is  the  same  as  the  bacillus  described  by  Koplik,  but  they  are  not  certain  as 
to  its  identity  with  that  of  Afanassiew. 

In  the  Johns  Hopkins  Eidkiln  for  April,  1898,  Kuplik  in  a  later  article 
accepts  the  identity  of  the  hacillns  isolated  and  descril>ed  by  him  with  that 
Isolated  by  CzaplcT^i^ki  and  Hensel,  but  is  inclined  to  leave  its  identity  with 
that  of  Afanassiew  an  open  question. 

Thus  it  will  be  seen  that  several  different  germs  have  been  found  in 
the  sputum  of  pertussis  with  sufficient  regularity  to  be  looked  upon  as  the 
exciting  cause  of  the  disease,  but  that  no  one  gem)  has  yet  -  been  found 
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which  is  generally  recognized  as  the  true  one.  We  are  probably  nearer  the 
truth  thau  we  were  ten  years  ago,  bat  we  have  not  yet  reached  tlie  solution 
of  the  problem. 

Patholoery- — ^What  tissues  are  affected  and  what  changes  are  pnxluiced 
io  them  by  pertussis  are  by  this  time  fairly  well  known.  Tlie  clians^es 
eoQiist  in  a  catarrhal  inflammation  of  the  mucous  membrane  of  the  larynx, 
tncbcA^  and  bronchi,  usually  also  of  the  nose  and  nasopharynx^  with  the 
fbtmation^  as  a  prc^duct  of  this  inflammation,  of  a  tough,  adhesive  mucus. 
So  fiir  the  morbid  alterations  pro«luoed  by  pertussis  do  not  differ  especially 
from  those  produced  by  other  inflammations  of  the  upper  respiratory  tract ; 
but  in  pertussis  we  have  besid*3s  these  the  charaeteristie  spasmodic  cough^ 
iadioativeof  a  nervous  excitability  that  distinguishes  the  disease  from  other 
if^iiniiory  catarrhs.  The  explanation  of  this  peculiar  feature  is  suggested 
by  Drs.  Wells  and  Carre '  to  he  the  fabrication  by  the  pertussis  germ  of  a  virus 
whieh  Ivy  its  absorption  acts  as  an  irritant  poison  t4j  the  nervous  system, 
€sp€etally  to  the  respiratory  and  vagal  centres,  making  them  abnormally  ex- 
citable. From  what  is  known  of  the  action  of  other  germs  in  producing  a 
locml  lesion  and  a  general  intoxieatioUj  the  following  is  probably  the  essential 
piiboliJf^y  of  this  disease:  a  catarrh  of  the  upper  respimtory  tmct  due  to 
some  microbe  that  makes  its  habitat  there,  and  a  by  per  sensitiveness  of  the 
lemitital  nerve-filaments  in  respimtory  and  gastric  mucous  membranes^  due 
to  tome  poison  generateil  by  the  microbe  and  absorbed  into  the  blood. 

Clinical  History. — The  symptoms  and  signs  of  pertussis,  its  ty|3ical 
rrxirae,  and  its  possible  complications  have  long  since  been  cai'cfully  ob- 
serred  and  accurately  deseribetl,  Thei-e  is  notliing  new  to  be  said  in  this 
mmmc^oQy  except  to  explain  how  the  modern  theories  regarding  the 
iliology  and  pathology  aecord  with  the  facts  in  the  clinical  history  as  for 
fan  past  they  have  been  presented*  (1)  The  first  or  catarrhal  stage  of 
thtdtsease  means  the  presence  and  growth  of  the  spetjific  germ  upon  the 
kryngcal  and  trach^  mucous  membrane ;  the  second  or  paroxysmal  stage 
■SIB  ttiat  the  germ  has  flourished  long  enough  and  has  develoix^l  virus 
flAdeiit  ID  amount  to  atTi^ct  the  nervous  system  in  tlie  way  pecuh'ar  to 
itodf ;  and  the  third  or  declining  stage  means  the  over|K>weriug  of  the  in- 
fidtiig  germ^  and  the  gradual  elimination  from  the  system  of  the  toxic 
products  of  their  activity.  (-)  The  primary  object  of  the  eoogh,  which  is 
thr  ehBraderistic  feature  of  the  disease,  is  the  removal  of  the  tough t  viscid 
phg  of  mucus  that  accumulates  from  time  to  time  in  the  larynx  or  trachea, 
tlooBBequenoe  of  the  catarrhal  inflammation  that  the  specific  germ  has  set 
ip;  the  frequeDcy  and  violence  of  this  cough  are  due  partly  to  the  gticky 
iitoreof  the  secretion,  but  mainly  to  the  hypersensitive  condition  of  the 
Wocam  membraDe  on  which  this  secretion  is  formed ;  and  the  vomiting 
An  to  often  ends  the  paroxysm  is  likewise  due  to  Iiypenesthesia,  this  time 
iiMifeited  in  another  branch  of  the  pneumogastric  nerve.     (3)  The  parox- 
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yams  of  coughing  are  likely  to  be  more  fi-^uent  and  more  violent  at  nlgEO 
because  the  patient  is  then  shut  up  in  a  room  where  oxygen  is  not  so  plen- 
tiful and  the  microbe  finds  eonditions  more  favorable  to  its  growth  ;  or, 
secondly,  because  at  night,  on  account  of  the  patient's  position  during  sleep, 
the  secretion  more  readily  aocumulates  and  sets  np  irritation.  (4)  The 
ctnn plications  that  sumetimes  occur  with  pertussis  are  simply  accidents  in 
its  course  :  the  hemorrhages  (from  nose,  mouth,  conjunctiva,  ear,  or  menin- 
ges) being  mechanical  and  dependent  upon  the  general  venous  congestion 
that  actxmipanies  tlie  violent  paroxysms  of  coughing ;  the  pulmonary  in- 
flammations (broncho-pneumonia  or  lobar  pneumonia)  arising  from  second- 
ary invasion  by  staphyltx*oeci,  streptococci,  or  pneumococci  upon  a  soil 
made  ready  tor  them  by  the  pertussis  germ ;  and  the  disturbances  of  the 
nervous  system  (convulsions,  coma,  paral^Tiis,  aphasia,  loss  of  sight  or 
hearing)  occurring  l>ecause  of  the  irritable  condition  of  all  the  nerve-tissues, 
or  because  of  the  accumulation  of  carbonic  acid  gas  in  the  blood  during  a 
paroxysm,  or  because  of  an  intra-cranial  hemorrhage. 

DiagDOBls. — The  position  of  the  profession  as  regards  the  diagnosis  of 
pertussis  is  still  as  humiliating  as  it  has  always  been.  During  the  first 
stagCi  before  the  characteristic  wlioop  appeal's,  we  cannot  say  positively 
whether  the  disease  is  whooping-cough  or  simple  bronchial  catarrh  ;  while 
after  the  w^lioop  appears  any  mother  can  make  the  diagnosis  without  a 
pliysician  tu  aid  her.  There  seems  no  prospect  for  release  from  this  em- 
barrassing situation  until  the  special  germ  that  causes  pertussis  has  at  last 
been  definitely  determined  ;  then  by  examination  of  the  sputum  we  may 
be  able  to  det^ide  Ix'fore  the  whoop  occurs,  Czaplewski  and  Hensel,  in 
fact,  succeeded  in  finding  in  five  cases  of  bronchitis  the  bacterium  above 
desci"ibe<l  by  them  before  any  clinical  diagnosis  of  whooping-cough  had 
yet  been  made,  and  so  were  able  to  predict  the  typical  paroxysms  wbich^ 
sooner  or  later  in  every  case  appeared,  ^ 

Prognosis.— The  mortality  of  pertussis  has  heretofore  been  altogether 
too  high,  because  of  the  pojjular  tendency  to  neglect  the  disease  and  to 
c*>nsider  it  too  trivial  to  require  medical  attention.  It  is  well  to  i-emember 
what  the  statistics  show,  as  Dr.  W.  W*  Johnston^  has  pointed  out, — viz.,|fl 
that  iu  the  United  States  whoojring-cough  holds  its  ow^n  with  scarlet  fever" 
and  measles  in  the  number  of  lives  it  destroys  each  year.  The  prognosis 
is  good  with  proper  care  and  attention  ;  but  so  common  is  it  for  the  physician 
never  to  be  summoned  until  some  alarming  complication  has  arisen,  that 
many  ehiklren  die  from  j>ertussi8  w^hose  lives  might  have  been  saved. 

Treatment. — Out  of  the  mass  of  suggestions  tliat  have  been  made  and 
continue  to  lie  made  constantly  concern lug  the  management  of  whooping- 
cougli,  it  will  suffice  to  select  a  few  of  the  therapeutic  agents  that  at  the 
present  time  are  generally  accepted  as  useful.  These  can  best  be  classified 
under  the  heads  of  (1)  Prophylaxis,  (2)  Hygiene,  and  (3)  Drugs, 
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(1)  Prophylaxis. — Pertussis  is  contagious,  and  one  child  gets  the  disease 
from  aootiier.  It  is  rational,  theref^jre,  to  keep  eases  of  whcK>piug-aiugh 
isolaled ;  they  must  not  be  sent  to  school  nor  taken  into  public  halls  or 
cSBreysDoeft.  The  people  slvq  fairly  well  etliicatetl  by  thi.s  time  about  other 
ttlltigioiiB  diseases,  but  about  whooping-cough  they  still  seem  ignorant  or 
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(2)  Hygiene, — Where  drugs  accomplish  so  little,  resort  must  necessarily 
\m  had  to  every  hygienic  aid.  First  in  importance  under  the  head  of 
hrgieoe  comes  frtsh  air.  Much  dispute  has  taken  place  upon  this  point 
a  yws  past,  but  to-day  the  best  authorities  agree  that  as  the  disease  is  due 
It  a  germ,  and  oxygen  is  one  of  the  best  germicides,  the  patient  should  be 
dlowed  as  much  oxygen  as  possible.  In  pleasant  weather  the  child  should 
Ihre  alffwist  continuously  out  of  doors,  and  even  in  cloudy  or  windy  weather 
it  is  generally  better  to  take  the  child  out^  well  wrapped  and  protected  from 
cold,  8om€  judgment  must  naturally  be  exercised,  but  the  rule  should  be 
"all  the  fresh  air  ]K)Ssil>le."  A  second  requisite  is  a  well-ventilated  deeping 
apoHmeni.  The  lesson  taught  by  increased  cough  at  night  is  aimmonly 
ovfrlooked  ;  it  means,  as  a  rule,  foul  air  in  the  child^s  bedroom.  Oxygen 
ii  a^  good  a  germicide  by  night  as  by  day,  and  should  be  furnished  as 
ibandaolly  as  the  arrangements  for  ventilation  will  jiermit.  A  third  im- 
|M»rtaot  point  is  the  nuirUion  of  the  patient,  which  must  be  carefully  kept 
op*  If  [^karoxysms  are  accompanied  by  vomiting,  the  child  must  be  fed 
KiOQ  afterwards,  witliout  waiting  for  regular  meal-hours ;  and  if  vomiting 
keo  frequent  that  do  food  given  by  the  stomach  has  time  to  digest,  then 
fsovt  moat  be  had  to  rectal  feeding. 

(8)  J}rug8. — These  may  be  best  considered  under  two  heads, — (a)  auti- 
MplioSy  and  (6)  autispasmodics.  (a)  AidUepties. — The  ratiotiat  nie<U cation 
«f  a  disease  produced  by  germs  is  the  use  of  remedies  that  will  destroy 
pnoSy  and  these  remedies  are  most  efficacious  when  applied  directly  to  the 
iito  at  which  the  germs  have  colonized.  Within  recent  years  efforts  have 
hmn  maide  by  many  experimenters  to  reach  the  germ  of  i>ertussis  in  the 
rospiratonr'  tract  by  means  of  swabbing  the  parts  within  reach,  by 
;iofis,  by  sprays,  or  by  vapors.  As  for  swabbing ^  Raubitschek*  tried 
tkeiueof  a  solution  of  corrosive  sublimate,  1  to  1000,  appli^xl  thoroughly 
awf  day  with  a  brush  or  absorbent  cotton  to  tlie  pharynx  and  epiglottis ; 
Ii  claims  that  this  treatment  never  failed  to  arrest  the  disease  after  a  few 
mpilioalioDS,  Moncorvo*  recommends  the  similar  use  of  a  one  per  cent. 
jJniiUM  of  resorcin  ;  and  by  other  observers  good  results  have  bct^n  claimetl 
fcr  a  ooe  per  oent.  solution  of  carbolic  a<jid,  or  a  saturated  solution  of 
hfxaac  acid  applied  as  described  for  the  sublimate  solution.  As  regards 
mm^htimif  the  powders  recomraendetJ  most  highly  have  been  quinine, 
fvofeto,  and  boracic  acid ;  these  are  to  be  blown  into  the  nose  or  into  the 
hxrnx  with  a  powder-insufflator  onee  or  twice  a  day.     For  gprays  the 

•  LaSemuitie  Minlicale,  April  26,  1894. 
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%.itiisi€  swabbiog.     While  all  of  the  preceding 
L  taitie^  ihey  are  praeticially  of  little  use,  l>eitiU6e 
■fl  diiklreii  to  their  emptoymentw     Vapors  are 
mm  ct>iitact  witfi  the  respiratory  mucous  mem- 
iktt  air  of  the  rtKJin  cao  be  impregnated  with 
oi  ufK^onsciously  ;  but  at  the  same  time  the  auti- 
of  its  greater  dilution.     Of  all  the  substances 
by  vaporiEatioiij  most  observers  agree  that  a 
fie  acid  gives  tlie  best  results;  but  the  vapors 
I,  and  from  thymol  are  all  exceedingly  useful, 
iseptics  should  be  mentioned  also  the  internal 
&r  its  germicidal  action  is  the  one  es|iecially 
^  ^     Iht  dbfiige  recommended   is  one  centigramme  (three- 
rftftffPM)  fi>r  every  month,  and  one  decigramme  (one  and 
l^M^  €ircry  year  of  tlie  child's  age,  given  three  times  a  day 
Tbere  is  no  doubt  of  its  value,  if  the  child  can  be 
ilaKl  to  retain  it;  but  [Draetieally  it  is  of  limited  usefulness^ 
^^^^I^Mtter  tiste  and  its  tendency  to  upset  the  stomach. 

H^  j^jM^Miictt. — If  we  cannot  kill  the  germ,  we  can  still  try  to 

I  ij^  dke  rffects  of  its  development  in  the  body ;  and  first  among  the 

^^Mfte  wiU  d<^  ^^  comes  bromoform,  one  of  the  most  recent  and  one 
^  At  »oi^  rffafcofc  of  the  remedies  for  pertussis.  It  should  never  be 
■iiiiNriT  in  solution,  but  always  alone  ;  and  it  is  best  administered  by 
jLppjM  it  on  t  litUe  sugar  in  a  spoon,  beginning  with  a  dose  of  one  drop 
^^  four  hours,  and  increasing  the  dose  i>y  one  drop  each  day  until  some 
iAot  w  product^.  The  number  of  the  paroxysms  and  their  severitj^  are 
certeiuly  diminished  by  bromoform. 

Seiilnd  in  usefulness  among  antispasmodic  drugs  comes  antipyrin,  eitlier 
alone  or  aimbined  with  bromide  of  sodium.  Dr.  Charles  G.  Kerley,^ 
durinir  a"  epidemic  of  pertussis  in  the  New  York  Infaut  Asylum,  divided 
his  cases  into  groups  of  twenty  and  treated  each  group  in  a  different  way. 
He  obtainetl  the  best  results  from  a  mixture  of  antipyrin  and  sodium  bro- 
mide. The  dosage  he  recommends  is:  for  an  infant  aged  eight  months, 
^r  ss  of  antipyrin  with  gr.  ii  of  sodium  bromide;  aged  fifteen  months,  gr.  i 
of  antinvriu  with  gr.  iiss  of  stdiiim  l>romi*le;  aged  from  two  and  a  lialf 
years  to  four  years,  gr,  ii  of  antipyrin  with  gr,  iii  of  sodium  bromide.  In  A 
each  case  the  dose  to  be  rcpeatal  every  two  hours.  ■ 

Fiuftllv»the  only  one  of  the  old  remedii^  that  stands  the  test  of  time  and 
is  still  eonsidei'ed  valuable  as  an  antipasnifxlic  is  belladonna,  in  the  form 
either  of  the  fluid  extract  or  *:>f  a  salritiou  of  atropine.  Whatever  prep- 
amtion  is  ustnl,  the  dose  should  be  small  at  fii^t,  and  gradually  increased 
until  the  physiological  effects  of  the  drug  are  produced, — viz.,  dilatation  of 
the  pupils,  dryness  of  the  throat,  and  flushing  of  the  ehecka 
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VACCINATION. 


Br  &  G.  FRKKMAN,   M.D. 


DEFINITION. 


VAOClSATlolf  is  the  conference  of  artificial  immitDity  by  tlie  inociilatioa 
•f  tbe  nicfiMifguiisiD  (as  yet  uuknuwu)  of  small- ih.vx»  modified  by  its  pas* 
mgt  tkroogli  a  relatively  insu^oeptible  animal. 


HISTORY. 


tbe  past  eight 


the 


He  l&Bfalnre  of  vacciuatioQ  dm 
^ripm/1  inkhmies  of  the  Cyclopsetlia  were  published,  furiiislies  further  e%-i- 
imm  of  tbe  efficieocy  of  vacciDatioQ  as  a  protection  against  variola,  and 
iitmhfy  of  the  procedure  if  carefully  carried  imt  with  proper  virus.  The 
^M|lliQition&  tullowing  vaccination  at  nire  intervals  eati  in  all  proWbility 
bi  ibiiost  eDtirely  eliminated  by  such  improved  methodB  of  procuring  and 
pwnfiiHi  vinis  as  will  eliminate  pyogeoic  bacteria,  aud  by  protection  of 
the  die  of  vaocinatiou  from  infection* 

fimgnkrly  enough,  one  of  the  most  imposing  works  on  vaccination, 
reoeotly  by  a  man  of  considerable  scientific  attainment,  is  in- 
to throw  doubt  on  the  efficiency  of  vacciDatiou  and  discredit  on  the 
paedoe.     The  weakness  of  the  position   taken   by  Crookshank*  in  this 
lock  is  evident  from  the  fact  that  it  has  apparently  had  no  influence  on 
talightened  public  opinion. 

That  the  mortality  from  small-pox  has  lieen  reduced  to  relative  insig- 
Dificaooe  by  the  practice  of  vaccination  is  evident  when  one  compares  the 
ttoitality  from  that  disease  before  and  after  the  introduction  of  vaccination, 

Alinost  all  statistics  concerning  vaccination  emphasize  the  following 

(1)  The  mortality  of  the  vaccinated  is  markedly  less  than  that  of  the 
ttVaocinated. 

(2)  The  moitality  among  the  vaccinated  having  good  scars  is  less  than 
thit  among  those  having  poor  scars. 

(3)  The  mortality  among  those  having  several  vaccination  scars  is  less 
,    dba  that  among  those  having  only  one  vaccination  si-ar, 

(4)  The  mortality  from  smalUpox  iu  any  particidar  locality  is,  for  the 
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most  part,  inversely  proportional  to  the  stringency  and  efiective  executic 
of  the  vacci nation  laws. 

L  A  marked  dinihnition  in  the  mortality  of  the  vaccinated  as  e<jmpar 
with  the  unvawiuiittMi  is  evident  in  practically  all  reports,  the  difference"^ 
being  mare  marked  in  some  eases  than  in  others. 

Blyth  *  concludes  from  a  study  of  statistics  that  the  mortality  of  all  ages 
in  a  vaccinated  ix>mmunity  will  be  5  per  cent.,  while  in  an  uu vaccinated 
eomninnity  it  will  be  49  per  cent.  In  ninety- four  thousand  cases  of  ^mall- 
pox  tabulated  by  Abbott*  the  average  mortality  among  Hie  vaccinated  was 
30  per  cent. J  and  among  the  un vaccinated  5.35  per  cent»  The  mortality 
from  small-pox  among  the  vai^einated  depends  on  the  efficiency  of  the  virus, 
the  technical  conduct  of  the  oi>eration,  and  the  time  inten^al  between  vacci- 
nation and  exposure  ;  that  is  to  say,  it  depends  on  tJie  degree  of  immunity 
which  one  possesses  when  exposed  to  small-i>ox,  this  diminishing  with  the 
lapse  of  time.  Whether  this  gradually  diminishing  immunity  is  dependent 
ujKJD  some  substance  contained  in  the  body,  or,  as  is  more  likely,  upon  an 
acxjuired  functional  capacity  of  the  body-cells,  or  upon  some  factor  not  yet 
definitely  conceived,  it  is  perhaps  yet  too  early  wisely  to  decide, 

2.  It  seems  probable  that  this  immunity  lasts  a  longer  time  in  those 
persons  in  whom  vaccination  is  followed  by  a  typical  scar  than  in  those  in 
whom  the  scar  is  less  characteristic.  Welsh  ^  has  compiled  statistics  of 
three  thousand  tw^o  hundred  and  seventy-nine  post-vaocinal  cases  of  small- 
pox based  on  the  api>earance  of  the  scar,  without  reference  to  the  period 
that  has  ela|>9e<l  since  vaccination,  as  follows  : 


C4SBi,  DKATHi. 

Vaccinated  in  infancy, — good  gears  ,    .....    ,1474  124 

Vacciniiteti  in  infancy, — fair  sears 701  101 

Vaccinated  in  infancy p — pi.K)r  scars  .    .....    .1104  295 

Sm  621 


Pbscsktaok 
or  DKitXHa. 

8.41 
14.4 
26.81 


15.88 


Welsh  thus  finds  in  his  cases  that  the  mortality  of  those  haviug  good 
vaccination  scars  is  only  a  little  more  than  one-half  what  it  is  in  those  with 
fair  scars,  and  \em  than  a  third  what  it  is  in  those  with  poor  scars.  Ap- 
proximately the  same  i-esult  is  obtaintxl  from  a  study  of  Marsou*s*  statistics, 
those  having  goixl  scars  giving  a  mortality  of  2.52  jier  cent.,  while  those 
with  poor  scars  gave  a  mortality  of  8.82  per  cent. 

3.  Re  vaccination   undoiibtcdly  adds  materially  to  the  protection 
small-pox,  since  the  protection  afforded   by  vaccination  only  lasts  for 
certain  limited  period, 

Marson  finds  in  a  study  of  fifteen  thousand  cases  of  small-pox  si 

nt  the  mortality  in  the  vaci-inatcti  was  much  less  than  in  those  who* 
riously  suffered  from  small -jwdx,  and  that  the  greater  the  number 


rrlter  \a  indebled  to  Dr.  W.  G.  Thompfion,  editor  of  the  AmericAn  Syvtam  of 
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of  ^aecmation  sears  a  sraall-pox  patient  had  the  better  were  hia  chances  of 
recsovery. 

Per  Cent. 

Thust  in  the  uuvaecinated  the  mortalitv  was 38. 

In  Ihoee  saitl  to  he  vaccinAtea^  but  with  no  s^ar   .    .  28.57 

In  iho^e  Kvbo  had  previuu*iy  had  somll-pox 19. 

In  the  viu-^cimited  having  one  Bcar 6. BO 

In  the  vaccinated  having  two  scars 4.70 

In  the  vaccinated  havin^^  three  scara 1.95 

In  the  vaccinated  having  four  or  more  scars ♦Sfi 

Foster*  in  a  study  of  nine  hundrid  and  thirty -five  cases  of  small-pox 
obtains  similar  statistics : 

Per  CEfTT. 

Of  144  cases  with  1  scarT  ther<?  were  17  dt^iths,  or 11.8 

Of  279  caaea  with  2  scars,  there  were  16  deatlis,  or    .    , 6.6 

Of  187  caaes  with  3  scarSj  there  were    3  deaths,  or    .    .    * 16 

Similar  observations  were  made  by  Seaton^  In  a  study  of  fifty  thousand 
oaes  in  children, 

Revaeeination  was  made  otimpulsory  in  the  Prussian  array  in  1834,  and 
fiom  that  time  the  mortality  from  small-pox  in  Prussia  became  insignifi- 
cant* 

Pxa  iQO,ooa. 

Thtia,  during  the  yeara        1825^1836       it  web 86.4 

1837-1S70 L4 

1878-74-18«e-87 0.05 

1  A  striking  example  of  the  effect  of  vaccination  on  the  mortality  from 
anall-pox  is  furnished  by  the  reconled  deaths  from  small-pox  in  Madras, 
India,  as  shown  in  a  pajier  by  Sir  William  Mcwre,*  The  average  annual 
murtality  from  small-pox  at  Madras  from  1871  to  1884  was  fourteen  hun- 
dml  and  fifty ^seven.  In  1883  vaccination  was  made  compulsory  in  Madras, 
indtluring  the  years  1885-1890  the  mortality  from  small*pox  was  tbirty- 

The  gradual  stamping  out  of  sraall-pox  in  Bavaria  by  vaccination  and 
Rvaodiiatiao  is  well  shown  by  Bohm.*^  Previous  to  the  passage  of  the 
vnrioatioii  law  in  1874  tlie  average  mortality  from  small- jmjx  for  sixteen 
yars  had  been  17.5  per  one  hundred  thousand,  while  since  that  time  it  has 
fen  0.58 ;  but  this  figure  represents  simply  the  average  for  the  eighteen 
yam,  the  present  mortality  being  much  less  than  this  :  thus,  in  1890,  0.1 ; 
in  1891,  0.07 ;  and  in  1892,  0.05.  It  has  not  reached  one  per  one  hundred 
thoa^md  since  1882. 

From  these  statistics  it  is  evident  that  vaccinia  confers  a  direct  immunity 
feom  smalUpox  for  a  certain  perio<l,aiul  that  a  normal  vaccination  followed 
bjr  A  good  scar  produces  a  more  complete  immunity  than  an  irregular  vao- 
<3itttioo  followed  by  a  poor  s<^r ;  also  that  revacc^i  nations  are  necessary. 
At  just  what  period  such  revaeeination  should  he  done  has  not  been  ex- 
•cdy  determined.     For  five  years  after  the  first  vaccination  the  immunity 
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seems  to  be  fairly  complete.     A  seofjtid  vacehmtiou  five  years  after  the  fir 
would  seem  advisable,  a  third  vawination  being  done  about  tea  years  later.^ 

The  Relationship  between  Cow-Pox  and  Small-Pox. — Althoagk] 
Jenoer  believed  that  row-pox  and  snmlI*pox  were  modifications  of  the 
diBea^e^  he  never  presenttMrl  fmtber  evidence  than  was  aflurded  by  the 
tliat  inoculation  of  the  virus  of  cow-[>ox  protected  against  small-pox*     Sol 
Be(|uently  attempts  were  made  to  inoculate  cows  with  small-pox,     Gassner' 
in  1801  succeeded  in  one  case  in  ioix'ulating  a  cow^  and  inoculations  of 
children  from  this  cow  ivere  suocessful  in    producing   ordinary  vaodnia*] 
Again,  in  1836,  Thcile,^^  of  Kastm,  inoculated  a  cow  from  a  small-poj 
patient.     From  the  cow-pox  thus  produced  three  thousand  persons  wer 
vaccinated,  while  with  tliat  prodoad  in  the  same  way  by  Ceely*^  twelve^ 
thousand  were  vaccinated,  the  ordinary  symptoms  of  vaccinia  following. 
More  i-eceutly,  Vttigt/*  of  Hamburg,  Hime/*  of  Bradfird,  and  Simpson,** 
of  India,  have  productKl  virus  in  the  same  manner.     The  hitter  obtained 
active  virus  from  inoculation  of  lambs,  cows,  heifers,  fowls,  sheep,  and 
calves.     There  van  no  longer  he  any  doubt   that  vaccinia  is  a  modii 
variola,  the  modification  being  effected  by  passing  the  virus  through  a  le 
susceptible  animal. 

Serum  Immunization.^ — An  effort  has  been  made  recently  to  produc 
in  the  blood-serum  of  animals  an  antitoxin  ^vhich  might  be  used  ia  tb 
treatment  of  small-pox*     Sternberg*^  found  that  the  potency  of  vaocini 
virus  was  neutral izcd  by  subjecting  it  to  contact  with  the  blood  of  a  calf 
immunized   by  vaccination.     He  thus  founrl  that  such  blood-serum  diJ 
possess  some  degree  of   potency.     Sternberg  and  Reed**  appear  to  havi 
established  in  a  certain  species  of  monkey  an  immunity  from  vaoeiDatic 
lasting  thirty  days  by  the  injection  of  the  sernm  of  a  vaccinated  monkeyj 
Considcral*le  work  has  been  done  on  this  subje<'t  by  Raynaud,^"  Chauveau,'^! 
Straus,  Chamlwn,  and  Menard,"  Copeman,**  and  Kramer  and  Boyce.**     Atl 
present  it  is  believed  that  the  antitoxin  exists  in  the  serum  of  vaccinatedj 
animals  in  such  small  quantity  that  it  is  impractimble  to  obtain  definitftl 
results  from  ite  use  in  man  on  account  of  the  very  large  amount  it  would 
be  necessary  to  use. 

Etiologry. — Many  investigations  have  been  undertaken  in  order  to  dis-j 
cover  the  micro-organism  oP  variola  virus.  It  w^as  shown  nearly  thir 
years  ago  by  Chauvi'au*'*  and  Burton  Sanderson^  tliat  the  active  agent  w*a 
iu  the  deposit  or  filtrate  of  virus,  and  not  in  the  clear  lymph.  At  abon 
the  same  time  Keber**  descTiijed  micro-organisms  in  vaccine.  An  attetnf 
to  gn>w  the  bacteria  of  vaccine  w*as  made  by  Quist.*^  His  culture-mediui 
consisted  of  equal  parts  of  blond-serum,  glycerin^  and  water.  On  examii 
ing  the  gn>wth  it  was  found  to  contain  micrr^cocci,  and  on  injection  int 
animals  vaccinia  was  produced.  It  is  not  stated  that  subcultures  fros 
this  produced  vaccinia. 

Btiist^  Lsolatctl   three  different  varieties  of  micrococci    from  vaccine^ 
which  were  characterized  by  the  colors  of  their  growth,  as  white,  yellour. 
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orange,  but  these  were  shuwo  by  Pfeiffer^  to  l>e  identical  with  certain 
fiunitiar  spec*ii^,  Copeman**  finds  tbut  the  staphyk>cc>ccii8  albus  epideniiis, 
the  stapbylociKXJUs  pyogenes  aureus;  and  the  staphylocooc^us  ccreus  flavus 
are  %'ery  common  in  vaccine,  and  these  he  believes  to  be  the  bacteria  isolated 
by  Baist.  That  being  the  case,  they  are  undoubtedly  contiimi nations  and 
irery  iindesirablc  bac»teria.  Copenian  has  descrilx^d  a  bacillus  which  he  has 
feuiid  in  vaccine  and  variolous  lymph  ami  which  he  telieves  to  be  the  active 
principle  of  vaccine.  This  bacillus  will  not  grow  on  ordinary  cultui-e- 
media,  but  he  states  that  he  has  succeeded  in  growing  it  on  a  hen  s  eg^, 
ftod  that  vaoeinatioas  from  it  were  successful.  It  seems  quite  posnible  that 
aome  active  principle  aside  from  tlie  b^icillus  may  have  been  thus  trans- 
potted  first  to  the  €^g  and  then  from  it  to  the  calf,  for  he  does  not  state  that 
he  was  able  to  carry  it  through  several  transplantations  from  one  egg  to 
mother  and  then  inoculate  succe.^sfully.  It  does  not  seem  to  liave  been 
demonstrated  that  this  bacillus  stands  iti  an  etiological  relation  to  vaccina- 
tion. Buttersack,^  working  in  the  Hygienic  Institute  of  Berlin,  discovered 
in  vaccine  lymph,  as  well  as  in  the  fluid  contents  of  fi-esh  variola  eruption, 
a  filiform  structure  w^hicb  he  did  not  find  in  other  clear  exudates,  such  as 
the  blebe  following  burns.  This  he  considered  to  be  the  iuieru^>rgauism 
of  small-pox  and  the  active  agent  of  vaccination,  Laudnmnn^  and 
Dtbct*  consider  that  this  appearance  is  not  caused  by  a  living  organism* 

Other  observers  have  described  protozoa  as  existing  in  the  epithelial 
cells  at  the  seat  of  vaccine  inoculation.  A  micro-organism  of  this  sort 
bs  been  describetl  by  Pfeiffer^^  also  by  Guarnieri  ^  and  Ruffer.^  These 
bodies  have  not  been  demonstrated  in  the  lymph* 

Reed^  finds  small  granular  amceboid  bodies,  like  those  described  by 
PfeifFer,  in  the  blood  of  vaccinated  children  and  calves  during  the  stage  of 
fever,  and  also  the  blood  of  the  monkey  during  the  active  stage  of  vaccinia, 
birt  he  adds  that  a  similar  body  may  occasionally  be  found  in  the  normal 
blood  of  monkeys  and  children,  Keed  also  descrilx^s  a  pale  amceboid  Ixxly 
oootaining  a  few  dark  granules  as  present  in  the  blowl  in  cases  of  variola 
ittt!  in  the  blood  of  variolated  monkeys.  He  found  similar  bodies  in  the 
bkiod  of  vaccinated  children  and  monkeys. 

Symptomatologry^ — The  owl i nary  course  of  vaccination  has  been  de- 
aaribed  in  the  previous  article  (see  vol  i.  p.  750*)  A  phenomenon,  how- 
tvcr,  of  fairly  common  occurrence  with  certain  supplies  of  virus  was  not 
BMDliooed  there, — that  is,  the  raspberry  extTescence.  After  some  vaocina- 
tioiii  no  YeBicle  or  areola  follows,  but  in  its  place  there  is  a  small  i-ed, 
ekvatod  nodule,  which  remains  a  few  days  and  then  disappears,  leaving  no 
letr.  The  significance  of  this  phenomenon  is  doubtful.  By  some  authors, 
ii  Wdflh,*  it  is  believed  to  l>e  due  to  the  inoculation  of  some  non-s|:>ecific 
aHmal,  while  others,  as  Hud<lleston,*'  hold  that  it  is  due  to  a  virus  of  low 
pide  of  activity,  and  that  in  some  cases  it  does  atford  a  slight  degree  of 
itmnimity  against  immediate  re vaci^i nations. 

Oomplioations. — ^The  complications  of  vaccination^  although  compfi** 
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atively  rare,  are  sufficieotly  frequent  to  command  attentiou.  The  \ 
has  within  two  years  performed  autopsies  on  two  children  who  die<l  from 
septicEeraia  following  vaocinalioD  and  due  apparently  to  contamination  of 
the  site  of  vaccination  a  week  or  ten  days  after  imxjulatton.  These  cases 
seem  to  him  the  more  serious  since  they  are  proimbly  entirely  prevent- 
able. The  complications  of  vaccination  are  due  to  germ  invasion  in  the 
wotiud  caused  by  the  vaccinator.  The  germs  may  be  pretient  in  the  virus 
used.  Pyogenic  bacteria  are  known  to  Ije  frequently  present  in  the  virus 
as  taken  from  the  vesicles  of  the  calf,  and  c*>nta  mi  nation  of  the  dried  ivory 
points  still  extensively  used  may  occur  in  handling.  Complications,  how- 
ever, do  not  seem  ordinarily  to  arise  from  cither  of  these  causes,  but  from 
subsct|ucut  coutamioation  of  the  unprotei'ted  site  of  vaccination.  They 
usually  appear  a  week  or  ten  days  or  later  after  vaccination  at  about  the 
period  when  the  vacc^ination  invites  irritation  on  account  of  paiu  or  itch- 
ing. If  then  it  is  unprotected  and  a  dirty  finger-nail  or  a  dirty  shirt-sleeve 
is  used  for  friction^  the  introduction  of  pathogenic  bacteria  is  easily  ex- 
plainable. 

The  complications  of  vaccination  have  been  enumerated  by  Kahts,*"  as 
follows : 

(a)  Severe  inflammation  of  the  neighboring  skin. 

(6)  Swelling  and  infiamraation  of  the  neighboring  lymph-nodea, 

(c)  Inflammation  aud  suppuration  of  connective  tissue. 

(d)  Erysipelas. 

(e)  Ulceration  and  a  gangrenous  character  of  the  pustule. 
(/)  Blood-poisoning. 

(g)  Syphilis. 

(A)  Acute  and  chronic  skin-diseases. 

It  is  readily  seen  that  most  of  these  would  come  under  the  single  hid- 
ing germ -invasion. 

Syphilis  is  practically  not  seen  as  a  result  of  vaccination.  Jonathan 
Hutchinson  **  says  that,  although  seven  hundred  aud  Hiily  thousand  vacci- 
nations have  been  made  aonually  for  several  yearSj  the  Local  Government 
Boar<:l  has  not  found  a  single  instance  of  the  communication  of  syphilis  by 
vam  nation. 

In  Saxony  nearly  two  hundred  thousand  ■vaccinations  were  done  in 
1888.**  Of  complications  erysipelas  was  not  rare,  and  there  were  some 
cases  of  impetigo  contagiosa.  There  were  five  deaths,  four  from  erysipelas 
and  one  from  sepsis.  Again»  in  1890^"  in  two  hundred  and  twenty  thou- 
sand vaccinations  four  deaths  followed.  This  report  mentions  among  the 
complications  sev^ere  inflammation  in  the  neighborhood  of  the  vaccination, 
due  probably  to  the  irritation  of  the  clothing  ;  also  suppuration  of  the 
lymph'Uodes,  pemphigus,  and  erythema.  Of  fourteen  cases  of  skin  erup- 
tion occurring  in  cases  under  the  supervision  of  the  New  York  Board  of 
Health/*  there  were  nine  cases  of  roseola,  three  of  erythema,  and  two  of 
impetigo  contagiosa. 
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The  Virus. — Although  it  must  be  admitted  that  we  do  not  yet  know 
the  micro-organism  of  vaecine  virus,  still,  scientific  advant'eineiit  in  the 
pniduitioD  of  virus  has  oertainly  Ix^u  made  in  reoent  years,  so  that  now 
viceioatioQ  may  be*  a  much  siifer  ojieration  than  formerly.  Bovine  virus 
has  lai^ely  supjilaiit-ed  that  of  human  ori|^iti,  and  this  fact  lias  helped  the 
fidentific  development  of  the  subject,  since  tiie  methodical  production  of 
nroft  in  calves  in  large  amounts  can  be  carritxl  on  riiucli  better  and  with 
lea  danger  of  contamination  than  could  Ix^  accomplished  in  the  collection 
of  crusts  from  vacx;inations  in  man. 

The  bovine  virus  prc»duced  at  different  establishments  has  differed  ma- 
ly  in  the  results  produced,  its  efficiency  depending  largely  on  the 
of  obtaining  it.  Virus  may  be  obtained  in  calves  fmm  the  crust, 
ftom  the  underlying  pulp  or  base,  or  from  the  scrum  Ixmcath.  One  supply 
of  \'im3  formerly  largely  used  was  obtained  from  the  serum,  and  the  use  of 
this  virus  was  chanicterizc*d  by  many  negative  results  in  primary  vaceina- 
and  by  the  frequent  pr<jductton  of  the  raspberry  excrescence,  Otiier 
are  characterized  by  an  almost  uniform,  very  severe  reaction,  which 
a  suspicion  that  they  may  contain  a  great  many  pyogenic  bacteria. 
T^tB  were  made  by  the  experts  of  the  New  York  Board  of  Health 
I>r,  Biggs, ^  the  dire<^'tor»  of  the  crusts,  pulp,  and  scrum  of  the  vac- 
legion  in  calves,  in  order  to  determine  which  furnished  the  most  active 
firua.  It  was  found  that  the  pulp  was  by  far  the  most  efficient;  next  in 
Older  of  efficiency  came  the  crust,  and  last  the  serum.  The  pulp  was  thus 
fbown  to  be  the  only  portion  of  the  leston  that  should  lie  used. 

Formerly  virus  was  dispensed  on  qui  lis.  These*  quills  were  then  super- 
seded by  ivory  points,  which  afforded  some  advantage  in  convenience  for 
lae.  At  the  present  time  these  are  being  supersedc<l  by  a  glycerin  vaccine 
pceparatioo  which  is  dispejised  in  closed  capillary  glass  tubes.  This  last 
meithod  presents  several  advantages  over  the  others.  One  advantage  is  in 
the  hd  that  the  vims  is  sealed  in  capillary  tubes  in  the  laboratory  and  is 
not  opened  until  it  is  put  in  use,  while,  on  the  other  hand,  the  ivory  points 
tod  quills  were  subject  to  contamination  whenever  handled.  Another  ad- 
vantage is  that  the  virus  which  is  mixed  with  forty  or  fifty  per  cent,  of 
glyeerin  seems  to  impro%'e  in  quality  on  being  kept  a  number  of  weeks  or 
montbi.  At  the  same  time  there  occurs  in  the  virus  a  constant  dimiuution 
in  ll»e  Dumber  of  bacteria  present,  until  after  alxiut  one  month  the  virus  is 
oftually,  though  not  always,  sterile.  This  phenomenon,  the  diminution  of 
cootaminating  bacteria  in  the  glyccrinated  virus,  has  been  notal  by  Coj>e- 
maii*'  in  England,  Straus,^  of  Paris,  Leoni,^^  of  Rome,  and  Lambert,** 
of  New  York.  Glycerinated  lymph  is  just  e<iming  into  use  in  this  country, 
bill  has  been  in  use  in  England,  France,  and  Germany  for  some  time. 

As  an  example  of  scientific  procedure  in  the  production  of  vaccine 

*  Th«  writer  ii  indebted  t^  r>r  H  M.  Bijr;^*  for  ihe  use  of  materiftl  which  is  to  appear 
Htl^Ktv  V<»rk  Boiuxl  of  Hculth  Report  far  1897. 


VACCINATION. 


Y«k 


quotes  the  following  tests  which  are  used  by  the  New 
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liictjon  or  virus : 

1,  Tht  aninml  io  which  the  virus  is  produced  is  killed^  and  a  careful 
lOfejr  »  pufcimed  in  order  to  make  sure  tliat  the  animal  was  healthy. 

iL.  A  mmpkt  of  the  virus  is  sent  to  a  l]>acteriologi6t  for  examination, 

3L  a  mmfie  is  sent  to  a  medical  tester,  and  by  him  is  inoculated  three 
Hftifliocacll  of  five  children  who  have  never  pr^vioubly  been  vaccinated* 

Vm§  is  dispensed  only  wheu  all  these  t<:fsts  are  satisfactory,  and  when 
t^tgy  cmt  of  die  fifteen  inoculatious  is  successful. 

Tliis  virus  is  now  dispense*!  ouly  iu  capillary  tubes,  each  tube  being 
l0Ciiiii{xuiied  by  a  needle,  a  spreader,  and  a  rubber  tul^e  for  expelling  the 
vims  fif^m  the  capillary  glass  tube.  The  results  of  vaccination  with  this 
vine  fttfuisb  figui*es  which  are,  so  far  as  is  known,  unpret*edeuted.  In  one 
ikdAMAod  five  hundred  primary  vaccinations  made  in  three  months  the 
wblie  vaccinators  have  not  known  of  a  single  failure* 

METHOD  OP  Vaccinating. — Since  vaccination  is  an  opration  w^hich 
ii^MWionally  followal  by  annoying  complications,  and  in  very  rare  instanoes 
bydMlth,  it  isi  impoi-taiit  that  it  should  be  performed  with  as  much  care  as 
ojvrmltoaik  of  a  more  serious  nature. 

A  vJnis  shirnld  be  chosen  which  is  known  to  be  produced  in  a  cleanly 
niKi  «*i<*nlific  manner  and  which  is  tested  before  it  is  dispensed.  The  site 
of  the  ^iioeination  should  depend  on  the  age  of  the  patient.  In  primary 
\*mvtiufttions  in  babies  the  writer  believes  that  tlie  lR*st  location  is  that  jmrt 
t4*  thi*  Ky  just  bi^h*\v  and  external  to  the  tuWrcle  of  the  tibia.  It  is  not,  at 
that  ii|it\  ti  dependent  portion  of  the  body,  and  it  is  much  easier  to  get  at 
iKau  the  arm.  In  adults  the  arm  over  the  point  of  insertion  of  the  deltoid 
i^  pretemble.  In  those  cases  in  adults  where,  to  avoid  disfigurement,  vacci- 
HdUWi  Ja  done  on  the  leg,  the  case  sbi>uld  be  watched,  and  if  a  severe  reac- 
tiott  etIMMS  the  patient  must  be  kept  in  bed. 

The  t*€«it  of  operation  should  be  thoroughly  cleansed  with  soap  and 
iffHt^r  and  dried*  The  seariiication  may  be  made  with  a  sterile  needle^  or 
with  9<»veral  sterile  needles  mounted  tugether.  From  four  to  six  scratches 
ibmtq^k  the  cpil helium  should  be  made  parallel  to  one  another  and  al>out 
||ll«e>«ighths  of  an  inch  long:  another  similar  set  being  made  at  right 
miclfS  to  these  and  intersecting  them. 

Ttit'i'e  w*ratches  should  be  so  deep  that  scrum  exudes,  but  not  deep 
^ou>?h  to  cause  bleeding.  Both  ends  of  the  capillary  tube  containing  the 
vints  should  now  be  broken  oif  with  sterile  forceps  or  cut  with  sterih^ 
Heb^^m.  and  the  rubber  tube  should  be  drawn  over  one  end.  The  virus 
ftbimid  1h*  fonxnl  out  through  the  oncovered  end  of  the  capillary  glass  tube 
OH  to  tlie  nri'a  (►f  s(*anfitiition,  either  by  pr«:«5sure  along  the  rubl>er  tube  with 
tbf  fingers  or  by  blowing  through  the  rubber  tube.  If  the  latter  method 
y  U«Hl,cjiri^  must  l>e  taken  that  no  saliva  enters  the  tube.  The  vims  should 
(if  nibUxl  into  the  soarilied  skin  with  a  sterile  instruraeut.  The  dr>'ing  of 
the  scarified  area  may  be  hastened  by  blowing  air  over  it  with  a  rubber 
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Fig.  L 


balb.     The  subsequent  treatment  of  this  wound  d  1801*8  largely  with  diflFer- 

ent  physiciane.     The  very  large  majority  of  vaccinations  receive  no  more 

tT^atmeiit     The  clothing  is  drawn  down  over  the  wound,  and  the  patient 

lakes  the  risk  of  a  chance  infection.     It  is  the  writer's  opinion  that  all 

Tacci  nation  wounds  should  be  guarded  for  two  or  three  weeks.     Heavy 

dreaaings  should  not  be  used,  as  they  cause  a  softening  of  the  scab  and  a 

profuse  discharge,     A  protection  may  \}q  afforded  by  a  piece  of  felt  plaster 

with  a  circle  one  and  a  half  inches  in  diameter  cut  out,  which  thus  siir- 

Tounds  the  site  of  vaccina t ion.    Over  this  two  thicknesses  of  gauze  bantbge 

may  be  applied,     A  better  device  for  protecting  the  site  of  vaccination  is  a 

uire  shield  bound  over  it*     Snch  a  devici^  is  supplied  in  the  Cowan  shield. 

<Fig,  1.)     A  vawiuation  shield  should  be  used  only  once  and  then  thrown 

away.      Two  or  three   thicknesses   of    gauze 

bandage  over  the  shield   will  hold   it   firmly 

and   add    to    the   protection    without    causing 

lofteniog  of  the  scab*    All  vaccinations  should 

be  iiiBpected  00  the  sixth  day  and  at  intervals 

ifterwatds,  and  the  shield  should  not  be  left 

off  until   all   irritation    from  the  vaccination 

his  subsidetl. 

Should  a  primary  vaccination  give  a  nega- 
tive result,  the  operation  should  be  immediately 

r^estcd.     In  those  who  have  Ikh^u  previously 

vaccinated  a  negative  i-esult  does  not  net2es8arily 

iiidicate  tlie  need  of  iniiu^xliate  revaeei nation, 

Ofice  the  individual  may  still  possess  a  degree  of 

immanity  as  the  result  of  his  earlier  vaeciuation. 

In  conclusion,  the  following  important  points  may  be  summarized  as 

€M!otials  in  vaccination  ; 

(1)  An  effective  and  properly  piTpared  virus. 

(2)  A  careful  operation. 

(3)  Attention  to  secure  freetlom  from  chance  infection. 

(4)  Intelligent  watching  of  the  hxsil  lesion,  with  renewal  of  the  vacci- 
iJatiivn  if  necessary. 

Such  vaccination  should  be  effective,  free  from  complications,  and  safe. 


Tbe  Cowmn  ihleld. 
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ERYSIPELAS. 


By  JOSEPH  McFAELANB,   M.D. 


Erysipelas  is  a  sp€cifie,  infectious,  inflararaator}'  affection,  caused  by 
4e  streptocoecQs  erysipelatis  (pyogenes)  of  Felileiseii. 

Ordinarily  it  attacks  the  subcutaneous  cellular  tissue  of  the  face  (facial 
CTTsipelas)^  aud  begins  at  }X)it)t8  where  the  skin  atid  mucous  membranes 
joio,  as  the  alse  nasi  and  external  canthus  and  external  ear*  The  charac- 
teristic lesion  is  the  so-called  erysipelas  '*  patch,"  which  iurms  a  sharply 
drciimscribed,  distinctly  elevated,  rose-red,  slightly  cedematous,  tabular 
swelling.  The  skin  over  this  patch  is  burning  to  the  touch  ;  the  red  color 
diasppears  on  pressure,  to  return  when  the  pressure  is  relieved^  and  a  slight 
pitting  follows  the  pr^sure.  Upon  the  surface  of  the  skin  the  formation 
rf^ttieles  and  blebs  is  not  uncommon*  When  present  they  contain  a 
dightly  turbid  fluid.  In  malignant  cases  gangrene  of  the  skin  occasionally 
develops. 

The  onset  of  the  disease  is  sudden  and  the  development  of  the  patch 
npid,  tlie  invasion  of  the  skin  taking  place  almost  visibly.  The  invasion 
iitty  be  progressive,  or  it  may  soon  limit  itself  Sometimes  the  extension 
of  tlie  disease  to  new  areas  is  marked  by  the  recovery  of  the  areas  first 
liected.     Later  the  disease  may  return  and  reoccupy  the  original  seat. 

The  local  disease  is  accompanie<l  by  profound  constitutional  disturb- 
iaca.  The  onset  is  generally  marked  by  the  occurrence  of  rigors,  head- 
iche,  and  sometimes  vomiting.  Later  there  is  fever,  which  may  develop 
ioto  marke^l  hy|>erpYrexia ;  delirium  is  common.  Albuminuria  nearly 
ilways  develops,  and  probably  depends  upon  either  baeterial  processes  in 
tfce  kidney  or  the  attempt  at  the  elimination  of  the  toxins  prochu^  by  tlie 
iinptoGoocL 

The  specific  bacteria  enter  the  circulation  in  severe  cases,  disseminate 
theiiaelves  throughout  the  organism,  and,  by  lodging  in  the  capillaries 
rf  the  orgao6|  give  origin  to  abscesses  in  the  lungs,  kidneys,  and  spleen 
CipedallT.  The  capillary  eraljoli  may  also  lodge  in  the  liver  with  miliary 
i  formation*     Malignant  endocarditis  is  a  most  serious  complication. 

la  Dooomplic^tcd  cases  tlie  disease  gradually  subsides,  the  constitutional 
Vol,  v.— 18  27S 
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ir  ultimate  disappearance  the  "  patch*^  also 
EK>rmaI. 

:  ^aiwrn  m  facial  erysipelas  may  under  certala  cir- 
>icfaer  pttrts  of  the  body.  In  infants  it  oecurs  at 
^  oe^bborhood  of  the  vulva  and  anus. 
IT  cMBe  of  the  disea.ie  enters  wounds  deeper  than 
imf^  about  extensive  sloughing,  sometimes  aecora- 
appearanix*  of  the  edges  of  the  wound  and  a 
il  lymphatics.  Tliis  form — surgical  erysipe- 
j06t  dreaded  complk^ation  of  wounds,  and  in  its 
a?  hospital  gangrene,  Sincse  the  days  of  anti- 
has  become  unknown. 

which  is  recognizable  only  by  a  bacteriological 
il  discharges^  is  one  of  the  mast  malignant  forms 


aous  inflammations  of  the  pharynx  and  larynx 

Jy  without  the  presence  of  Klebs-Loeffler  baeilli, 

being   the  streptococcus  pyogenes,  the  organism 

demonstrated  to  be  the  cause  of  erysipelas.     Hirsh 

|ygi»  Ibuml  streptococci  in  the  stomaeli  and  stools  in  infan- 

■li  line  in  the  course  of  the  affection  in  the  urine  and  blood 

fidd  and  in  the  internal  organs  of  children  dead  of  the 

1^  jv.:^  cases  it  seems  as  if  the  streptococci  were  the  cause  of  the 

^.*^Il  was  Koch  who  first  discovered  the  presence  of  streptococci 

i  ^f  the  erysipelatous  patcli,  and  Fehleisen  wlio  first  succeeded 

them  and  with  the  cultures  producing  the  disease  experi- 

^est  oarly  in%'estigations,  the  streptococcus  pyogenes  has  been 
i  €ailT  in  ery&ipelas  but  also  in  su|ipu rations,  phlegmons,  sepsis, 
l^is,  Ivmphangitis,  angina^  pneumonia,  periostitis,  otitis,  men- 
— --.  #iidcicafditis,  and  empyema.     It  also  causes  secondary  infections  in 
Miiive  phthisis,  diplitheria,  and  R4:ujrlatina. 
.MyiiAn^trT — The  bacterium  of  Koch  and  Fehleisen  is  a  small  coccus 


(.4  pw 


dtanctc'O*  habitually  occurring  in  pairs  and  chains.     The  Jippear- 


of  the  chains  of  cocci  is  pretty,  and  highly  suggestive  of  a  string 
J^  m  A^  Generally  there  are  from  six  to  ten  individuals  in  a  chain, 
^^^^^^  there  mav  be  from  ten  to  twenty,  and  even  as  many  as  a  hun- 
j^i  y^nj  LiDgelsheim  has  attempted  to  divide  the  streptococci  into 
I  wh*iee  chief  pec*nliarity  depends  upon  the  length  of  the  chain, 
n^  tlassification  is  not  generally  accepted.  The  cocci  are  not  motile. 
A  curious  morphological  ]>eculiarity  is  a  rather  marked  irregularity  of 
\      and  shape.     In  the  same  cover*glass  preparation  some  of  the  cocci 

be  seen  to  be  round,  some  ovoid  ;  snme  are  ovoid  with  the  long 
diameters  corresponding  to  the  length  of  the  chain,  otbei's  with  the  short 
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in  the  Ico^tb  of  tlie  cliaiii.  In  the  same  chain  of  cocci  some  iDdi- 
Tidimld  may  be  observed  that  ai*e  mueh  larger  than  others.  By  some 
hicteriologists  these  large  CH>oci  are  looked  upou  as  permuneiit  furms  (ar- 
tbnwpores)  for  the  propagation  of  the  species.  No  spores  of  the  familiar 
type  have  been  observed. 

flfeiiniw^,— The  cocci  stain  well  with  the  ordinary  aqueous  solution  of 
the  aniline  dyes,  and  are  beautifully  stained  by  Gram's  method  and  by 
Wetgert's  Bbrln  method. 

Cb&*ra/ion.— The  organisms  can  be  cultivated  with  ease,  though  they 
■re  fomewhat  delicate  and  are  easily  killed  by  dilute  or  feeble  germicides 
fend  moderate  d^rees  of  heat. 

When  growing  upon  gelatin  plates  the  colonies  of  the  streptococcus 
ire  smsll  and  translucent.  Under  the  raioi-oscope  they  are  seen  to  be  ir- 
n^lar  in  outline,  from  the  projc<^ing  chains  that  extend  from  the  Ixxly 
of  the  colony  ujxm  the  surrounding  gelatin,  granular  in  substance,  and 
riigfatly  yellowish  in  color.  The  colonies  do  not  liquefy  the  gelatin,  and 
do  not  grow  large.  In  gelatin  puncture  cultures  in  tube^  the  strc^ptix'oeci 
pfm  along  the  path  of  the  wire,  forming  a  slightly  ojiaque  gi-annlar  line, 
which  a  lens  shows  to  consist  of  partly  confluent  colonies  developetl  in  tlie 
grlattn* 

Upon  agar-agar  the  appearance  of  the  growth  is  characterisUc.  The 
bacteria  grow  in  such  a  manner  as  to  prixluce  small,  generally  circnm" 
Kitbed,  grayish,  translucent  cohinies,  which  are  numerous  in  and  about  the 
iMKiikting  wire. 

Upon  coagulated  blood -serum  the  appearance  presented  by  the  growing 
hMleria  is  much  like  that  ujjon  agar-agar,  except  that  the  colonies  are 
vhiter  in  color.     No  growth  secerns  to  occur  uiwn  potato. 

The  streptococcus  grows  well  in  milk,  which  is  coagulated  and  digt^sted 
by  their  energy. 

In  bouillon  the  development  is  rather  slow,  and  varies  somewhat  with 
i*i»^  iodi vidua!  or  variety.  Some  streptococci  cloud  the  bouillon  evTnlVj 
i*iit  the  more  usual  form  {streptococcus  pyogenes  conglomeratus)  of  growth 
iiciie  in  which  the  bouillon  remains  clear,  and  clustei's  of  streptococci  are 
Anrved  pre<Mpitated  as  rounded  or  irregular  flakes  and  flooculi  against  the 
and  sides  of  the  tube. 

The  organism  is  not  sensitive  to  acids,  and  can  be  grown  upon  acid 
Acids  are  produet*d  by  the  oi^uism  in  its  growth. 

l^indence. — Wheti  cultivated  artificially  the  streptococcus  rapidly  loses 
ili  vimleaoev  Just  why  this  happens  it  is  as  yet  impossible  to  decide.  It 
mna  to  he  caused  by  the  failure  of  the  culture  medium  to  supply  the 
mmt  ebemical  conditions  that  are  found  in  the  tissues  of  animals.  Acting 
mi  tbii  principle,  Marmorek  has  iwonimended  the  use  of  a  mixture  of 
iKstie  or  hydnx^ele  fluid  and  bouillon,  in  which,  in  his  experiments,  the 
hrtCia  remained  virulent.  Petruschky  has  found  that  the  virulence 
lifllahRil  if  the  culture  be  ke|»t  upon  ice,     Holst^  however,  found  tb 
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one  of  his  cultures  remainc?d  viriileni:  for  )iine  t^ear«  without  any  sj 
fittention.  From  the  observation  of  Hobt  it  would  &c<?m  that  the  main^ 
tenauce  of  virulence  is  more  an  individuality  on  the  part  of  the  organism 
tbim  a  lack  of  aomethinpj  in  the  eulture  medium.  Frosch  and  Kolle  assert 
that  the  vitality  of  the  strep toeooci  is  retaiutxl  Icmger  when  dry  than  when 
growing  upon  culture  media.  These  experimenters  find  that  the  lx«t  method 
of  preserving  the  virulence  of  the  organism  is  to  keep  it  in  gelatin  and 
renew  the  culture  ever^^  ^ve  days.     The  cultures  are  kept  on  ice. 

The  virulence  of  the  streptocooctis  cau  be  increased  to  a  remarkable 
degree  by  rapid  passage  through  animals.  Marmorek  was  able  to  produce 
a  culture  so  virulent  that  one-hundre<l*millionth  of  a  cubic  centimetre  would 
kill  a  rabbit.  That  increase  of  virulence  was  the  outoune  of  persistent 
infections  was  well  known  to  tlie  surgeons  of  a  few  decades  ago,  whose 
frequent  observation  ft  whb  that  as  an  epidemic  of  hospital  erysipelas  or 
gangrene  raged  it  increased  in  malignancy. 

It  might  also  be  pointed  out  that  the  permanent  forms  of  the  bacteria, 
wdiatever  they  may  be,  are  not  subject  to  attenuation  of  virulence  when 
outside  the  body  in  a  dry  form.  Here,  again,  the  observations  of  the  oldex 
surgeons  are  useful  to  us.  They  were  familiar  with  oortain  wards,  rooma^ 
and  beds  in  their  hospitals  where  erysi|n_^as  always  existed  and  infected 
every  wound  exposed  there. 

Avettii4^s  of  Eutnince, — The  streptococci  seem  to  enter  the  body  through 
larger  or  smaller  wounds.  At  one  time  it  was  supposed  that  in  the  idio- 
pathic form  no  wound  was  necessary  and  that  the  disease  originated  spon* 
taneously.  It  is  now  w*ell  recoguizeil  tbat  tlje  sti*eptoccKX?us  is  hxml  in  its 
action^  and  Ix^ins  its  destructive  operations  as  soon  as  it  enters  the  tissue ; 
hence  we  must  conclude  that  in  the  facial  form,  without  apjmi'ent  wounds, 
the  avenues  of  entrance  were  simply  too  small  to  be  discovered.  The 
streptococci  are  probably  carried  into  the  deejier  layers  of  the  skin  by  the 
finger-nail  in  many  eases^  having  been  jireviously  either  upon  the  finger-nail 
or  upon  the  skin.  Surgical  erysipelas  was  prolmbly  transmitted  from  case 
to  case  by  knives,  syringes,  and  dressings,  and  quite  as  frecjuently  by  the 
oj>erator's  finger.  Pucrpei^l  erysipelas  probably  depends  uptm  lack  of 
cleanliness  on  the  part  of  the  aecoiieheur,  whose  finger  carries  the  deadly 
germs  into  the  uterus  duriog  his  manipulations. 

Oontaffion. — The  disease  being  infectious  and  caused  by  such  a  well- 
known  germ,  it  natundly  follows  that  it  can  be  commmiicated  to  all  coming 
in  wntact  with  it  in  such  a  way  that  projier  avenues  of  entrance  ave  o|>t^n 
to  its  specific  cause.  Probably  the  very  old  and  the  very  young  are  more 
readily  infwtcil  than  others,  but  all  seem  to  be  susceptible,  provided  that 
the  c*au8e  rea<*hes  them. 

Ea^penmentH  on  Animals, — Fehleisen  was  the  first  to  produce  the  dis- 
Cftse  in  animals  by  inoculation. 

Considering  the  acute  aud  severe  character  of  the  disease,  the  effect  of 
animal  inoculations  is  often  disappointing^     A  culture  of  onlinanr*  viruleooe 
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tDtroduced  subcutaoGously  into  rabbits  or  goinea-pigs  may  he  followed 
Igr  na  ranilts  at  all,  or  may  give  origin  to  a  lot-al  erysipelatous  inflammation 
al  die  point  of  LaJ€K*tioi],  or  may  bring  about  the  formation  of  a  local  al> 
woem,  or  may  cause  the  death  of  the  animal, 

When  vHruleot  cultures  are  injectcHl  int<j  the  ear- vein  of  a  rabbit,  the 
tnimal  dies  in  a  couple  of  days,  partly  from  toxaemia  and  partly  from  gen- 
eral iufectioD.  Ordinarily  it  takes  a  eouple  of  cubic  centimetres  of  bouillon- 
culture  twenty- four  to  forty-eight  hours  old  to  accomplish  this  end,  though 
if  the  virulence  be  great  much  less  may  do  it.  The  extreme  virulence  of 
Hannorek's  culture,  of  which  one-huudred-miilionth  of  a  cubic  centimetre 
k&tal,  baa  already  been  mentioned. 

When  the  animals  die,  tlie  cocci  can  be  found  in  the  blood  and  in  the 
nhstuioe  of  most  of  the  organs. 
^        Tlitf  injection  of  filtcre*]  cultures  into  animals  ie  without  effect  except  in 
H  hrge  amount^;  when  fatal  toxiemia  results, 

I  Morbid  Ancdotny, — ^When  a  section  of  the  skin  from  an  erysipelatous 
^uUdi  is  examined  under  the  microscope,  stained  in  such  manner  as  to 
^Kfoider  the  cocci  visible,  they  can  be  found  in  large  numliers  in  the  lymphatic 
and  veasels  of  the  tissue.  The  tissue  being  (edematous,  its  lymph- 
become  more  obvious  than  usual.  They  contain  very  nuraemus  leu- 
ojcvtes,  in  whose  protoplasm  many  of  the  coctn  may  be  seen. 

Melchnikofi"  is  of  the  opinion  that  the  leucocytes  take  up  the  cocci  with 

iDteDtion  of  killing  and  devouring  them.    It  has,  however^  not  yet  been  de- 

Bonst rated  that  the  cocci  were  not  dead  before  the  leucocytes  ingested  them. 

Fre*piently  infecting  emboli  containing  the  streptococci   lodge  in  tiie 

ctptlknes  of  the  organs,  producing,  as  a  rule,  local  suppurative  areas. 

\       Except  for  their  infectiousness^  the  emboli  are  without  interest. 

The  Efeci  of  Erympdas  ami  its  Toxins  upon  Morbid  Groidfis. — For 
nwmy  years  it  has  been  the  experience  of  the  profession  tliat  the  occurrence 
af  erysipelas  in  chrouic  ulcers,  whether  tuljerculous,  syphilitic^  or  epitheli- 
poiituus,  was  likely  to  be  ibliowtid,  iu  the  event  of  tiie  recovery  of  the 
pttieot,  by  such  complete  dis4jrganizatian  of  the  diseased  tis.sue  of  the 
iiepUifi  and  surroundings  of  the  ulcer  that  spontaneous  granulation  and 
ittdaig  followed. 

It  was  with  the  hoi>e  of  making  some  practical  use  of  this  knowledge 
ttiBt  the  early  experiments  of  Fchleisen,  in  which  six  patients  suffering 
fiiMD  various  surgical  affections  were  inoculated  with  pure  cultures  of  the 
tfnefiloeoocus,  were  made.  The  cousidemble  danger  attending  the  inocula- 
tiwip  which  was  almost  as  likely  to  produce  tlie  death  of  the  jiatient  as  to 
hli^g  about  his  convalesceuce  from  the  morbid  growth,  caumnl  the  method 
t^  be  abandoned.  There  are,  liowever,  numerous  castas  upon  recoitl  to 
Aow  that,  except  for  its  danger,  the  method  was  an  excellent  one. 

ToColey  belongs  the  credit  of  suggesting  the  use  of  the  erysipelas  toxin 
iMad  of  tlie  live  streptococcus,  in  this  way  obviating  the  danger  and  stilly 
MooipIishiDg  the  good.     At  tirst  Coley  used  cultures  sterilized  by  filtr 
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tion,  but  found  tliestt  to  be;  niuch  less  active  than  cultures  killed  by  beat 
aod  allowal  to  rttiuu  the  dead  bixlics  of  tlje  strept^K'OOci.  Still  later  it  was 
found  that  the  addition  of  the  harmless  batnllus  prodigiosus  to  the  cultures 
rendered  tlieui  much  more  effieient.  T[ie  exi>enment8  of  Coley  seem  to 
show — and,  while  his  views  have  by  no  means  received  universal  aoc*'|il- 
anoe,  evidence  seems  to  be  aeeuniidating  to  support  his  conelumoos — ^that 
iu  cases  of  inoperable  siircoma  and  eareinoma  the  proper  administration  of 
the  powerful  poison  of  tlie  mixed  erysipelas  and  prodigiosus  cultures  will 
cause  the  morbid  growth  to  soften,  sometimes  to  sloughy  and  sometimes 
to  be  absorbed. 

The  effect  of  the  t^.ixiu  upon  diseased  tissue  can  by  no  means  be  re- 
garded as  specific^  and  the  results  of  tiie  treatment  are  far  from  being  uni- 
form in  cousefiuence.  The  explanation  of  the  action  of  the  toxin  seems  to 
be  the  low  vitality  of  the  neoplastic  tissue,  which,  badly  nourished  at  best 
and  always  more  or  less  prone  to  degenerate,  is  either  killed  by  the  toxin  or 
baa  its  vitality  so  diminished  that  recovery  from  the  effects  of  the  toxin  is 
impossible. 

The  iujectious  are  made  into  the  tumor,  but  are  followed  by  both 
local  and  constitutional  symptoms.  The  local  effects  are  swelling,  red- 
ness, and  softening  of  the  tumor ;  the  constitutional  symptoms,  fever  and 
prostration. 

TreatmenL — With  the  development  of  the  '^  serum -therapy*'  in  the  last 
few  years  came  the  impulse  to  investigate  every  field  into  which  it  might 
lie  intitKluced.  Marmivrck  was  the  pioneer  of  thi&  field,  and  has  demon- 
strated several  important  facts  not  befbi'e  kunwn.  In  the  main,  the  plan 
of  his  work  has  been  on  the  lines  originally  laid  out  by  Behring,  and  ei^n- 
sists  (1)  in  the  preparation  of  a  highly  virulent  culture  to  be  ustxl  as  a 
toxin,  (2)  in  the  immuuiawitiou  of  a  large  animal,  like  the  horse,  to  im- 
mense doses  of  the  toxin,  (3)  in  securing  the  blood  and  separating  the 
serum,  (4)  in  establishing  a  standard  test  by  which  the  value  of  tlie  serum 
can  Ije  ascertained. 

First  of  all,  Marraorek,  by  alternate  passage  through  rabbits  and  culti- 
vation iu  the  mixture  of  ascitic  fluid  and  bouillon,  94:^ured  the  culture  already 
mentione*!,  of  %vbich  one-huudred-milliouth  of  a  cubic  centimetre  was  fatal 
to  a  rabbit.  This  culture  was  iujeetml  into  hordes,  b^inning  with  a  fraction 
of  a  cubic  centimetre  and  ascending  until  the  animal  received  two  hundred 
cubic  centimetres  or  moi-e,  the  injet^tions  l^eing  regulated  airefully,  so  as  not 
to  destroy  the  horse.  When  it  was  supposed  tliat  sufficient  immunity  had 
been  acquired,  the  horse  having  been  under  treatment  the  best  j^art  of  a 
year,  the  lilmxl  was  tested  from  time  to  time  to  discover  its  nature.  For 
nearly  two  niuuths  from  the  last  iujectiou  the  blood  remains  toxic,  but  at 
last  the  organism  reacts  strongly,  the  toxic  character  of  the  blood  changes^ 
and  it  is  found  to  contain  a  protective  substance — an  antitoxiu^-capable  of 
saving  the  lives  of  rabbits  against  certainly  fatal  doses  of  the  virulent 
Btreptoooaci. 
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This,  in  brief^  is  the  method  pursued  by  Marmorek^  whose  experiments 
have  every  appearance  of  thoroughness  and  whose  results  with  the  serum 
thus  obtained  have  been  brilliant.  Thus  far  the  method  is  extremely  new^ 
80  that  it  is  impossible  to  predict  what  fruition  it  may  have. 

It  has  already  met  with  opposition  from  Petruschky,  who,  having  ob- 
tained a  culture  of  streptococcus  from  Marmorek,  together  with  some  of  the 
serum,  failed  to  find  the  culture  as  virulent  as  Marmorek  claimed,  and  also 
iailed  to  find  that  the  rabbits  he  injected  with  the  antitoxic  serum  were  pro- 
tected from  the  virulence  of  the  cultures. 

Erysipelas  is  a  disease  that  is  not  susceptible  of  cure  by  any  known 
treatment,  and,  therefore,  one  for  which  the  use  of  a  potent  protective  anti- 
toxic serum  would  be  a  desideratum  in  medicine. 
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DEFINITION. 

With  regard  to  this,  it  may  be  well  to  point  out  afresh  that  the  term 
rheumatism  is  here  used  in  its  strictest  sense,  as  indicating  in  its  different 
phases  that  form  alone  which  is  distinguished  as  genuine,  truCj  or  acute 
rheumatism,  of  which,  in  the  ease  of  adults  at  least,  rheumatic  fever  is  the  m 
most  extreme  and  typical  expression.  ^ 

Observations  made  since  the  publication  of  the  original  article  in  1889 
tend  generally  to  eontirm  the  view  therein  put  forward  and  now  widely 
accepted  as  to  the  comprehensive  charaetcr  of  the  disease  and  the  variety 
of  its  manifestations,  esi>ecially  during  the  period  of  childhoo<^l.  This  ia 
seen  most  clearly  in  the  case  of  children,  in  whom  arthritis  is  not  the 
typical  and  representative  symptom.  At  this  period  the  joint-tissues  are 
less  susceptible  than  in  later  life^  while  the  other  fibrous  tissues,  tlie  skin, 
and  the  nervous  system  are  more  so. 

In  the  rheumatism  of  childhood  the  articular  affection  Is  at  its  mini- 
mum ;  end^xjarditis,  peric^rtlitis,  sulx^utaneous  nodules,  and  chorea  at  their 
maximum.  As  life  advances  this  rule  is  gradually  reversed :  the  joint- 
affection  grows  more  prominent,  constant,  and  typical,  while  the  other 
phenomena  decline  and  tend  to  die  out.  Endocarditis  and  pericarditis 
become  less  frequent ;  sulxnitaueous  nodules  and  chorea,  so  common  in 
connection  with  the  rheumatism  of  chiIdhf>od,  almost  disap|)ear  as  ma- 
turity is  reached.  Rheumatism  must  be  regarded  not  as  a  mere  special 
inflammation  or  febrile  affection  of  the  joints,  but  as  a  disease  or  morbid 
condition  in  which  arthritis  is  one  symptom,  but  one  only,  among  many 
others. 

Etiology  and  Pathology. ^ — The  influence  of  chill,  exercise,  climate, 
the  poison  of  scarlatina,  hereditary  tendency,  age,  sex,  temiTcrament,  and 
microbic  invasion  were  set  fi>rth  in  the  original  article.  The  only  points 
which  require  further  illustration  are  the  influence  of  the  nervous  system 
in  its  production,  the  nature  of  the  toxic  agent,  the  effect  of  climate  and 
season,  of  family  predisjx)sition,  the  identity  of  the  scarlatinal  form,  and 
the  influence  of  micro-organisms  in  the  production  of  the  disease. 
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Climate  and  Season, — With  rogaixl  to  this,  the  researches  of  Dn 
Arthur  Xevvsholmo  ^  have  thrown  much  attJitionaJ  light.  He  has  shown 
tbBi  acute  rheumatism  is  most  prevaleut  in  dry  seasons,  when  the  rainfall 
k  excseptionally  scanty  and  the  ground  water  at  its  lowest.  So  tliat  a 
Iiot,  dry  season,  and,  if  t\\"a  ibllow  in  succession,  the  second j  is  the  most 
pmdtietive  of  acute  rheumatism,  nq^ativing  the  popular  association  of  the 
ditease  with  damp  and  cold.  This,  how^ever,  is  not  ineonipatiblo  with 
Ae  well-established  fact  that  chill  is  a  factor  of  the  dis€*ase,  for  it  is 
under  joel  such  conditions  of  dry  atmosphei-e  that  i-apid  cooliD|r  of  the 
mr&oe  of  the  body  by  evapomtion  occui-s,  especially  on  free  perspiration 
aAer  exercise. 

Inherited  Tendency .^ — With  regard  to  the  influence  of  inherited 
texMleooy,  further  observations  have  strengthened  the  evidence  of  its  potency 
mm  &otor  of  the  disease.  As  was  pointed  out  in  the  original  article,  stji- 
tifltics  upon  the  point  show  great  discrepancy,  varying  from  twenty  to  Mty 
percent.  This  discrepancy  is  due,  no  doubt,  to  diifei'ences  in  the  thorough- 
aoft  of  the  inquiry,  the  nature  of  the  evident  allowe*!,  and  the  class  of 
pttieiitft  from  whom  the  evidence  is  obtiiined.  Most  statistics  have  been 
Ims/fsd  upon  information  obtained  from  hospital  patients  of  the  poorer  class, 
wbci  have  very  imperfect  knowledge  of  any  but  their  immediate  relatives 
or  the  diseases  from  which  they  sutler,  and  this  often  tor  a  very  limited 
period  of  their  lives.  Parents  of  the  better  class  know  all  about  their  own 
ckildreQ,  much  about  their  own  brothers  and  sisters  and  uncles  and  aunts, 
ihbough  the  history  of  the  early  yeai*s  of  the  older  genemtion  may  have 
partly  [jassed  out  of  rc*collection.  Thus,  far  more  complete  and  reliable 
fiunily  and  life  histories  can  be  obtained  from  private  patients  than  from 
liQSpital  records.  In  thirty-two  consecutive  cases  out  of  my  private  note- 
houks,  to  twenty-three — that  is,  in  seventy  per  cent. — there  was  a  detinite 
Uitorjr  of  rheumatic  fever.  These  statistics  are  based  upon  the  occurmoce 
of  acute  joint-symptoms  alone;  if  other  manifestations  of  rheumatism  ai-e 
tikeo  into  account,  the  proportion  with  rheumatic  family  history  would,  of 
cDorBe,  be  higher  still.*  In  the  original  article,  attention  was  drawn  to  the 
fcd  that  when  the  inhcTitance  is  double^ — *>.,  when  both  parents  arv  of 
Tiieomatic  stock, — the  proclivity  of  the  offspring  to  the  disease  is  greiitly 
int^tisilicd,  and  its  severity  and  persistence  also.  The  following  additional 
oie  which  came  under  the  writer's  own  observation  aflbrds  the  most 
ttikiti^  illustration  of  this  doubled  intensity. 

The  patient,  a  girl  nine  years  ohl^  the  child  of  a  medical  man,  had 
Aofm  10  its  most  severe  form  ;  the  jactitation  was  violent  in  the  extreme ; 
^etch  waa  entirely  lost  for  eighty-one  days,  and  feeding  was  very  difficult, 
Bqicalcd  attacks  of  endocanlitis,  pericai*ditis,  erythema,  [laresis  of  Hmljs, 
aeidfwcatSj  and  pains  in  the  joints  followe<l,  and  successive  crops  of  sub- 

^  Milroj  htcUiremi  RciyftI  College  of  Physiciana,  1895,  L&nc«t. 

*  VMt  addfBM  by  the  author  in  intrrxlucing  the  Discussion  on  Acute  Rheumatism  at 
;of  tb«  British  MedicAl  A^scK^iation,  1896,  Brit.  Med.  Jour.,  January  12,  1806. 
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cutaneous  nodules  in  such  profusion  tlmt  no  less  than  two  hundred  wore 
stated  to  be  present  at  one  time.  Finally,  in  spite  of  all  treatment,  at  the 
end  of  nine  months  of  almost  continuous  illness  the  child  died  of  cardiac 
dilatation  and  failurci^ — a  case  of  extreme,  inveterate,  uncoutro liable  rheu- 
matic afleetion  in  all  its  phases.  The  family  histiiry  was  charged  with 
rheumatism  on  both  sides.  The  father  had  subacute  arthritis  and  muscular 
rheumatism  ;  his  sister  died  when  eight  years  old  of  hpart-discase  after 
acute  rheumatism  and  chorea ;  his  wife^  the  patient's  motlier,  Lad  had 
acute  rheumatism  J  heait-disease,  and  chorea;  her  nephew — a  cousin  of  the 
patient— had  rheumatic  fever  and  heart-disease,  and  a  niece,  subacute  rheu-  , 
mat  ism. 

'  HcARLATixAL  Eheumatism. — The  view  that  the  arthritis  and  cardiac 
inflammation?*  which  arise  in  connection  with  scarlet  fever  are  truly  rheu- 
matic hiis  rci^civwi  fresh  support  from  the  discovery  of  subcutaneous  ooduJea 
in  the  scarlatinal  form  by  Dr.  Drewitt  and  Dr.  Stewart.* 

General  Pathology, — A  survey  of  the  varied  phenomena  of  acute 
rheumatism  pjints  to  tlie  pi^setice  of  some  pervading  systemic  influence 
acting  upon  the  tissues,  and  tlie  question  as  to  the  nature  of  the  morbid 
agent  is  one  which  has  constantly  exercised  the  minds  of  pathologists,  la 
the  virus  a  simple  chemical  pnxluct  of  metalx>lisni,  or  the  product  of  some 
micro-organism  introduced  from  without?  or,  as  some  have  held,  is  there 
no  virus  at  all  engaged,  and  is  rheumatism  merely  a  reflex  nervous  phe- 
nomenon, due  to  periplieral  irritation  by  chill,  transferred  to  some  hypo- 
thetical nervous  centre  which  controls  the  nutrition  of  joints? 

THE   NEUROPATHIC   THEORY. 

This  latter  hypothesis,  suggested  by  the  joint-clisease  of  Charcot,  rests 
uiK>n  slender  foundation.  Trophic  lesions  have  been  traced  to  injuries  of 
nerve  centres  and  aflerent  nerves,  but,  so  far  as  the  writer  knows,  not  to 
reflected  irritation.  There  is  no  evidence  that  reflex  irritiition  will  give  rise 
to  any  such  lesions,  although  this  theory  might  explain  chorea  and  possibly 
a  lijcal  arthritis.  It  would  not,  however,  explain  endocarditis,  or  pericar- 
ditis, or  pleurisy,  or  subcutaneous  nodules. 

Although,  then,  the  nerv^ous  system  may  play  some  part  in  the  phenomena 
of  rheumatism,  there  is  no  evidence  that  it  plays,  or  is  capable  of  playing^ 
a  leading  part  in  tlieir  production. 


TOXEMIA, 

The  hypothesis  that  the  toxic  agent  is  a  chemical  product  is  favored  byl 
the  analogy  of  gout,  in  which  uric  acid  is  a  factor,  and   to  which  acntoj 

rheumatism  has  many  j^Kiints  of  close  resemblance,  in  its  symptoms,  in  its 
varied  phenomena,  in  its  irregular  course,  in  its  fitful  rt^rudesceuce,  and  in 
the  influence  of  inherited  predisposition-     Among  the  most  recent  theories 

^  Garrod^  Treatbe  on  Rbeumatism,  1890. 


I 


^ 


tipon  this  basis  are  those  of  Dr,  Latham '  and  Dr.  Haig,'  both  founded 
upon  the  assumptiou  that  uric  acid  is  formcil  in  excess  and  aocuniulates, 
with,  according  to  the  former,  the  addition  of  lactic  acid. 

There  ap|>ear8,  ho%vever»  to  l>e  no  s^atistactory  proof  that  either  uric  acid 
Of  lactic  acid  exists  in  excess?  in  Jiente  rheunintiBm,  either  in  blood,  or  tissues, 
or  sweat,  or  urine.  The  cheraists  are  not  agreed  on  this.  Further,  clinical 
experience  is  opposed  to  any  direct  I'elation  bc^weeu  rheumatism  and  gout^ 
Yet  if  both  these  diseases  are  due  to  the  pi^jsence  of  this  same  poison  of 
ttric  acid,  tliere  ought  to  be  a  distinct  clinical  connection  between  them. 
But  neither  gouty  people,  nor  people  of  gouty  race,  are  sulyect  to  acute 
rfaeamatistn  ;  nor^  on  the  other  hand,  are  rheumatic  people,  or  people  of 
iheiimatic  race,  sul>ject  to  gout.  One  distease  oet!urs  in  a  very  diifer'ent 
ikm  of  patients,  of  different  habits  and  of  different  environment  from  the 
other. 

Again^  if  the  materies  morbi  is  the  same  in  the  two  diseases,  why  are 
ite  effects  so  different  in  most  resjiects?  If  uric  acid  causes  no  acute  serous 
iafiamraation  of  |>ericardium  or  pleura  in  the  ok^^  ofgoui^  why  does  it  set  up 
pfricarditis  and  pleurisy  and  endocarditis  in  rhenmaiismf  These  theories, 
ingeiiiotis  enough  in  themselves,  cannot  be  accepted  until  uric  acid  is  proved 
to  be  generated  in  excess  or  to  be  present  in  excess  in  acaite  rheumatism. 


THE   MICHOBIC   THEORY. 

The  view  that  the  varied  phenomena  of  acute  rheumatism  are  due  to 

the  invasion  of  some  micro-organism  from  without  has  latterly  met  with 

increasing  acceptance.     It  has  some  analogies  in  its  favor,  and  has  been 

advocated  vvith  great  ability  by  Dr*  Newsholme  in  the  Milroy  Lectures 

at  the  Royal  College  of  Physicians  for  1895.      Its  oocusional  epidemic 

rnvalence,  its  variability  of  type,  the  incidence  on  the  young,  the  con- 

irrence  of  endocarditis,  of  perit^nlitis,  of  pleurisy,  of  pneumonia,  of  ery- 

>matous  eruptions,  the  rapid  anaemia,  the  tendency  to  purpuric  capil- 

ry  hemorrhages^  the  implication  of  joints,  the  occasional  8U}>ervention  of 

li}jierpyrexia,  the  nervous  disturbance,  and  the  spci^iHc  influence  of  one 

drug, — viz.,  salicylic  acid, — ^are  all  suggi:*tive  of  au  infective  disease.     In 

pvi»nia,  indee<!,  we  have  often  a  similar  series  of  pathologit^l  events, — ^ar- 

thfiuX  endocarditis,  peri carf litis,  |>leurjsy,  pneumonia,  erythematous  rashes, 

fwcating,  antl  prolonged  course.     The  diftei"euce  lies  cliiefiy  iti  the  absence 

of  the  nervous  disturlnance  of  chorea,  the  tendency  to  suppuration,  the  con- 

tinaous  progress  without  peri*»ds  of  decline  and  of  recTudescence,  the  failure 

of  eiiDtrol  by  any  S|>ecific  drug,  the  extreme  mortabty.     There  are,  again, 

»  Dr*  Mactagan  has  shown,  many  points  of  resemblance  between  acute 

riMfmifttism  and  intermittent  fever,  more  especially   in  the  want  of  auy 

ddfifte  period  of  incubation,  the  non-cf>mmunicability  from  one  j^erson  to 


'  Croi>nian  L^t^tures,  ISSfi,  Lancet. 

»  Wood*  Meilicjil  nnd  Surgical  Monographs,  February,  1890. 
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\  die  long  course,  the  yielding  to  a  specific 

ere  is  no  inflamniatiou  of  joints  aod  viscera 

's  observations  show,  rheumatism  ia  not, 

olion  of  wet  and  damp^  but  of  dry  subsoil. 

k  directly  excited  by  diill  is  not  incompatible 

V  for  it  baa  its  parallel  in  the  case  of  pneumonia ; 

of  rheumatic  fever  confers  no  immunity,  but^ 

.aUiough  it  di&brentiatcs  acute  rheumatism  from 

^aud  other  eruptive  fevers^  is  only  what  occurs 

^diseases,  as  diphtheria^  ague»  erysipelas,  and,  above 

the  family  proclivity  to  the  disease,  which  is  so 

^  ^MW  is  ^  etiology  of  acute  rheumatism,  is  not  conclusive 

1^  i^falM  MiiireT  since  a  similar  hereditary  proclivity  exists  in 

ff  irihatalosiS)  and  possibly  also  with  regard  to  scarlet  fever, 

^1  fvfkoid.      The  absence  of  any  proof  of  transference  by 

meaoa  to  person  h,  however^  an  objection  of  some  impor- 

j^  ^m^^  ^  Cieea  have,  indeed,  beeu  recorded  by  Mantle,^  Feissinger,* 
ll*  flhiHiwIrr;*  Thoresen,*  and  others  where  certain  houses  have 
h»  especially  associated  with  outbreaks  of  rheumatism,  and  a 
lyiTe  been  observed  which  suggi^t  the  pussibility  of  com- 
iMB  person  to  person »  The  value  of  the  evidence  is,  however, 
hv  the  consideration  that  such  occurrences  are  rare,  and  that  in 
l^ir  lastitH^*^  the  jiaticnts  were  members  of  the  same  family,  living  under 
^aSb/t  «»ditions.  In  view  of  the  |K>werful  iufluence  of  heredity  and 
IpQililTy  •k«5  '^'^  concurrence  cannot  have  great  weight.  The  fact  that  no 
jpn-j§T-  omnism  has  yet  been  satisfactorily  identified  is  one  of  the  chief 
in  the  way  of  the  acceptance  of  the  microbic  origin  of  acute 
Micro-organisms  have  been  found  by  many  observers,  as 
Oimil  and  Babes,^  Wilson,^  Mantle,"  Petroue,*  Popoff,^^  Hirschfeld,^^  Bou- 
iJMud  iw»tl  Charriu,*^  Triboulet,*^*  Sacaze,"  and  others. 

Thm  have  been  found  in  the  vegetations  of  the  endocai'dium,  in  peritar- 

i  HrH  Med.  J  out.,  June  25,  18S7. 

■  GAielte  m6dicalede  Paria^  No,  14,  p,  K,0,  Aprils  1892. 

•  Zur  StalijJtik  und  Aetiologje  des  acute  Gelenk-Kheumatismm. 

•  Discussion  on  above  pflpi*r.  - 

•  Tboresen,  Oni  den  aeutc  Cedrheumatisme,  Norsk  Mag.  for  Lagevidenskiilen,  1879|i 
R  «27,  8  Bd,  9.  ' 

•  Us  Bact^Hes,  i„  8d  «!.,  18m 
^  Kdin-  Hed.  Jour,  June,  1885. 

•  Brit.  Med,  J<mr.,  June,  1687. 

•  Gtixette  Je*  H5pitnui,  1888^  p,  88L 
w  Med  Puba Ionia  k.  Morskinii  StoTHikii,  Novf!ml>er,  1887. 
«  Wieibudcn  Med.  Cong.,  1888. 

1*  A*iOoi*tton  frnn^aise  pour  I'Avttncement  des  Sciences,  1891. 
M  Revue  des  Maladies  de  TEnfance,  1891, 
<*  Archivefl  g6n^ml«s  de  Mideeinu,  November,  1894. 
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dial  esodationSj  in  Renim,  in  synovial  fluid,  yet  they  have  be<»B  diverse, — 
lome  pyogenic^  some  siip|>ased  specific  forms.^-different  in  different  cases 
as  seen  by  different  observers.  Each  microbe  appears  as  witness  against 
the  pest.  Moreover,  the  disease  has  not  been  produced  in  man  by  inocu- 
ktion^  and  the  experiments  on  animals  are  inconclusive. 

It  wonld  ap|>ear,  however,  that  the  organisms  most  usually  found  are 
gtaphylocixx*i, — pus-coa^i, — and  it  has  been  suggested  that  the  disease  is  set 
up  by  various  micro-organisms,  as  in  the  case  of  ulcerative  endocarditis. 

Sternberg,  in  his  recent  work,^  after  reviewing  the  results  obtained  by 
bacteriological  research  in  acute  rheunmtisraj  comes  to  the  conclusion  that 
the  disease  is  probably  due  to  infection  by  poa-cocci,  and  that  the  natural 
immunity  to  the  disease  which  exists  is  due  to  a  germicidal  substance  in  the 
blood,  which  has  its  chief  origin  in  the  leucocytesj  and  is  jxissibly  soluble 
only  ID  an  alkaline  medium.  He  suggests  that  in  acute  rheumatism  there 
ifl  an  excess  of  acid  in  the  system^  and  that,  as  a  result  of  this,  the  natural 
taunanity  against  infection  by  these  micrococci  is  neutralized. 

It  may  be  asked,  however,  in  this  relation,  why,  if  pus-(*rganisms  are 
die  active  agents  of  the  disease,  suppuration  in  any  form  should  be  so  con- 
epieooiis  by  its  absence. 

Poeeibly,  as  Buss^  suggests,  they  are  pyogenic  organisms  which  have 
loit  much  of  their  virulence  and  their  specific  pyogenic  action. 

Buss,  Wade,^  and  others  have  suggested  that,  in  view  of  the  close  con- 
nectioD  between  tonsillitis  and  acute  rheumatism,  the  tonsils  are  the  channel 
by  which  infection  enters,  as  iu  diphtheria,  and  probably  in  scarlet  fever. 

With  regaled  to  the  pathological  condition  of  the  blood  in  acute  rheu- 
matiam,  Hayera*  has  called  attention  to  the  marked  leucocytosis  which  exists 
in  acute  attacks.  Tlie  nnmljcr  of  leucocytes  in  some  cases  reaches  twenty- 
five  thousand,  whereas  in  mild  cases  the  number  rarely  rises  to  more  than 
aeveo  or  eight  thousand. 

^^K  EKBOCAHDITIS. 

■  The  asBoctatton  of  acute  endocarditis  with  the  rheumatic  fitate  is,  of 
I  amnse^  unquestione<i     The  closeness  of  such  association  has,  however,  been 

■  VBriouBly  estimated  and  often  greatly  underrated.  As  previously  stated, 
sljitiatics  from  private  cases,  when  the  family  and  personal  history  can  be 
tmoed  most  completely  and  accurately,  are  more  reliable  than  those  collected 

^Aom  the  poorer  class,  which  are  on  these  jwints  imijerfect,  and,  consequently, 

ling. 

The  private  cases  in  my  note-book,  in  which  the  family  and  personal 

^kialorT  has  been  minutely  examined  iuto  and  recorded,  have  Ijeen  recently 

collated  by  my  friend  Dr.  Poynton,  with  the  following  result  as  to  endo- 
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'  Text' Book  of  Bact*^riology* 

*  Deutsche  Archiv  fiir  klinUehe  Medicin^  1894. 
"  Brit.  Med.  Jour.,  1B96,  voL  i.  p.  829. 
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carditis.  Of  nioety-foiir  consecutive  easels,  in  sixty-two — i.e.,  in  sixty-s 
per  cent. — there  was  a  hist<>ry  of  acute  rheumatism  in  either  the  patieot  or 
in  his  immediate  blood-relations.  If  chorea  and  morbus  cordis  are 
accepted  as  ev identic  of  rheumatic  implication^  the  numbers  are  seventy- 
three  otit  of  ninety-fuiir,  or  seventy -seven  per  cent. 

Further^  if  we  except  those  rare  cases  in  which  endtxjartlitis  ttocnrs  in 
a«i*5ociation  with  the  eruptive  fevers  or  with  pyaemia,  the  only  pathological 
connection  of  cndocanlitis  is  with  acnte  rheumatism  and  chorea. 

Are  the  cases  which  occur  in  association  with  chorea  alone^  ajmit  from 
any  other  rheumatic  manifestation,  instances  uf  rheumatic  endocarditis? 

Antecedent  probability  is  largely  in  favor  of  a  rheumatic  connection. 
The  cardiac  affection  of  chorea  is  as  a  rule  organic  This  was  fully 
established  years  ago  by  the  careful  clinical  observations  of  Dr.  Stephen 
Mackenzie^  and  Dr.  Osier.*  Moreover,  endocaixjitis  is  the  one  constant 
morbid  change  met  with  in  fatal  cases  of  chorea  ;  and  it  is  allowed  to 
l>e  rheumatic  in  those  cases  of  chorea  where  it  arises  in  associatioD  with 
other  rheumatic  symptoms,  such  as  arthritis  or  nodules.  The  most  potent 
argument  in  favor  of  the  rheumatic  origin  of  the  endocarditis  of  ciiorea, 
indeed,  is  afforded  by  the  pathological  associations  of  the  two  a]mrt  from 
each  other.  The  especial  morbid  conditions  with  which  endocanlitis  is 
associated  are  rheumatic, — viz.,  arthritis,  |>ericarditisj  erythema,  and,  above 
all,  subcutaneous  nodules.  Choi*ea  is  associated  in  like  manner  with  each 
of  these  same  rheumatic  phases, — sometimes  with  oue  or  other  only,  some^^ 
times  with  several,  together  or  at  dilfercut  i>eriods.  ^ 

Dilatation  of  the  Heart. — The  view  that  in  many  cases  of  rheu- 
matism the  mitral  murmur  which  so  frequently  arises  is  due  to  simple  dila- 
tetion  of  the  left  ventricle  causing  mitral  leakage,  without  any  organic 
change  in  the  valve- flaps  themselves,  and  analogous  to  the  well-known 
pulmonary  h^mic  murmur,  has  been  recently  advanced  by  Dr*  Theodore 
Fisher.^  I  have  seen  one  ciise  of  fatal  rheumatic  cartliac  dropsy  in  a  child 
in  wliicli  dilatation  of  the  cavities  Wiis  the  sole  lesion  found  jiost  mortem. 

That  this  simple  dilatation  alone,  without  valvular  inflammation,  is  not 
a  common  sounje  of  mitral  murmur  is  shown  by  the  constancy  with  which 
persistent  mitral  bruit  and  evidence  of  orgauic  valvular  afiecti(m  eventually^ 
follow.  H 

That  dilatation  does  oceur  in  the  early  stage  of  rheumatic  fever,  us  ev\~      ' 
denced  by  increase  of  cardial  dulncss,  has  been  show^n  by  Dr.  I^iees,*     He 
finds  that  this  dulncss  may  extend  as  much  as  two  fingei's'-breadths  beyond 
the  riglit  edge  of  the  sternum,  the  same  distance  beyond  the  left  nipple-line, 
and  upwar^l  to  the  level  of  the  left  senind  costal  cartilage. 

This  is  found  in  cases  free  from  i>erit:nrditis.     Dr.  Lees  is  inclined 


>  Tmtis.  Int.  Med.  Conij.,  T8St,  vol.  iv.  pp.  100^104. 
^  Anier.  Jour,  of  Mpd-  Sd.,  vol.  iciv.,  New  Series. 
■  BnU  Med.  Juur.,  July  18,  1896. 
*  Lancet,  July  2*5,  18fi6, 
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llie  dilatation  as  a  special  result  of  the  enfeebling  influence  of  the 
ic  poison.  He  states  that  a  similar  eciodition  may  o<"eur  in  chorea, 
md  this  has  been  c^jnfirmed  by  a  series  of  careful  measurements  of  the 
cudtacarea  made  by  Dr.  Poyntoo  at  the  Hospital  for  Sick  Children,  Great 
Qraioild  Street,  but  not  yet  published.  In  this  relation  also  it  may  be 
iBcfol  to  refer  to  some  recent  observations  by  Dr.  Ewart  as  to  the  physical 
which  distinguish  dilatation  from  pericardial  effusion,  although  a 
serous  exudation  into  tlie  {}ericardium  is  rare  in  the  rheumatism  of 
fUldbood. 

Pericarditis. — The  tendency  of  tliis  affection  in  children  to  be  sub- 
jMnSe,  chronic,  insidious,  and  recurrent  rather  than  acute  was  insisted  on  in 
the  oi%inal  article,  as  well  as  the  frequency  with  which  it  oecui"s  in  the 
kier  stages  of  valvular  affection,  when  the  heart  has  already  become  dilated 
and  h\^»ertrophied.  As  was  pointful  out  by  Dr  Stnrges,'  in  his  Lumleian 
lii^Dn?s  at  tlje  College  of  Physiciaus  in  1894,  pericarditis  is  almost  invari- 
iUy  found  post  mortem  in  the  fatal  heart-disease  of  children. 

The  characteristic  protracted,  intermittent,  smouldering  perioirditis  of 
cbiklren  l^ds  slowly  to  thickening  and  adhesion.  After  several  recurrent 
macks  the  friction,  which  has  returned  from  time  to  time,  appears  D(*  more, 
leodered  impossible  by  the  adhesions  and  obliterations  of  the  ix^rieanlial 
cafity,  and  this  may  lead  to  the  continued  existence  of  peritjarditis  l>eing 
OMrlooked,  especially  in  the  late  cases,  wiiere  the  heart  has  l>efome  already 
gfCtttlj  enlarged.  If,  however,  the  child  is  restless,  uncomiVjrtable,  vomits 
^eeaaicMaiilly  without  obvious  reason,  has  pain  in  the  prnecordial  region^  with 
fame  tenderness  on  firm  pressure  there  ;  if  the  tempei-ature  remains  slightly 
niied,  say  to  99*=*  F,  or  100^  F.,  and  the  pulse  quickened  to  120  or  130, 
withcHtt  arthritis  or  other  cause  to  account  for  it,  witli  increasing  fe^ebleuesSy 
cflittctation,  and  ansemia^  continued  pericarditis  may  be  su8j>ected.  This 
foickened  pulse-rate,  with  slight  pyrexia  insufficient  to  actronnt  for  it,  is 
Wjf  ebaracteristie  of  the  subacute,  recun^ent  pericarditis  of  early  life.  The 
iaferenee  as  to  its  existence  would  be  strengthened  by  any  fresh  eruption 
rf  anbcutaneous  nodules, 

PERICARDIAL  AND   MEDIASTINAL   FIBROSIS, 

The  chronic  inflammatory  proccs.s,  beginning  in  the  pericardium,  in 
vmt  instances  spreads  from  the  pericardium  proper  to  the  tissues  of  the 
idjaa^nt  pleura  and  mciliastiniun,  so  that  they  become  mattetl  together  in  a 
itmiR  fibrous  mass.  This  indurative  mediastino-)>ericarditis  is  indicated 
'  " '  ily  by  ascending  dulness  along  the  middle  and  upper  sternum,  and  by 
-mg  dyspnoea  and  cardiac  distress.  In  a  iew  cases  the  fibrous  growth 
an  pressure  upon  the  great  vessels  at  the  Imse  of  t tie  heart.  Such  press- 
ti  moat  operative  ii|>on  the  veins,  and  leads  to  hepatic  engorgement, 
licab  and  ascites,  imperfect  filling  of  the  pilmonary  arteries,  cyanosis, 
ifw/oaa^  and  general  dropsy.     These  extreme  reBults  of  pericai'dial  and 
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mediastiDal  fibrosis  are  rare,  but  several  instances,  verifjcd  by  poet- mortem 
examination,  have  come  uoder  tlie  writer's  observatioD,  and  others  have 
been  recorded.  H 

Another  result  of  this  chronic  fibrous  pericaixlitis  of  cliildljood  has 
escaped  general  recognition  owing  to  its  extreme  rarity, — viz.,  the  effect 
upon  the  growing  heart  itself.  The  tight,  strangling  grip  of  the  inelastic 
fibrous  sac  not  only  interferes  with  the  dilatation  and  contraction  of  the 
cardiac  chambers,  and  thus  causes  gmve  embarrassment  of  the  mechanism, 
bnt  when  it  occurs  early  and  the  adhesion  is  complete  it  interferes  with  the 
progressive  development  of  the  organ,  so  that  the  heart  fails  to  grow  in 
proportion  to  the  rest  of  the  body,  remains  of  disprojxjrtionate  smallness^ 
unequal  to  the  work  of  passing  the  blood  forward,  and  geneml  dropsy  fol- 
lows. lustaooeB  of  the  kind  have  been  recorded  by  Watson  and  Bouilland, 
and  two  have  come  under  the  writer^s  personal  observation. 


4 


TOKBIL  LITIS. 

The  asstxsiation  of  tonsillitis  w^ith  acute  rheumatism  has  formed  the 
subject  of  some  recent  pai)ers  by  Buss/  Wade,^  and  Goedel.^  As  previously 
noted,  it  is  suggested  that  it  is  through  the  tonsils  that  the  infecting  agent 
finds  entrance,  and  the  symptoms  of  rheumatic  fever  are  the  outcome  of  the 
absorption  of  microbic  products.  ^_ 

SUBCUTANEOUS  TENDINOUS   NODULES,  ^1 

The  character  of  these  and  their  diagnostic  value  were  fully  explained 
in  the  original  article.     It  may  be  added  that  they  have  been  observed  not 
only  in  connection  with  tendons  and  fasciae,  but  also  in  the  periosteum  in  a 
few  instances,  and  even  in  the  pericardium  itself,*  and  that  in  one  instance 
under  tlie  writer's  observation  as  many  as  two  hundred  were  calculated  to 
have  been  present  at  one  time.    It  was  previously  stated  that  the  connection 
of  these  notlules  with  rheuraatism  was  apparently  absfjhite.     Further  ex- 
perience has  shown  that  tliis  term  must  be  ex[)auded  to  include  rheumatoid 
arthritis.     Two  cases  of  typical  rheumatoid  arthritis  have  come  under  the 
writer's  observation ;  during  the  more  active  stage  of  pain,  teuderness,  and 
swelling,  a  crop  of  typical  ntxlules  was  developed.     Both  these  eases  were  j 
in  adults,  and,  contrary  to  the   rule  in  children,  were  distinctly  tender* fl 
Other  examples  have  been  recorded  by  Duckworth/  Howard,^  Pitt/  Ban-  ~ 
natyne,^  and  Futcher,*     Such  instances  are,  however,  rare,  and  most  rare 

1  Deutsche  Archiv  fiir  kUnif?clie  Medidn,  1894^  Bd,  11  v.  S.  L 

"  Brit.  Med.  Juur.,  1S95,  vol  L  p.  829. 

«  BeuUche  Med.  Woch.,  1896,  Bd   xxii.  S.  259. 

•  Money,  Lnncet^  1886,  vol.  ii.  p.  158. 
*CIin.  Trans.,  vol.  acvL  p.  62. 

•  Pepper's  System  of  Medictno. 
■^  CliTi.  Truns.,  voL  iiviL  p.  54. 
»  Rheumatoid  Arthritis^  p.  113. 

•  Johns  Hopkins  Hospital  Bulletins,  1895. 
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in  diildreo.  The  two  cases  mentioDed  as  in  the  writer's  experience  were 
hotb  in  adulta.  One  ix?as€io,  probablvj  why  these  nodules  are  so  seldom 
met  with  m  rheumatoid  arthritis  lies  in  the  fact  that  nodules  usually  occur 
in  children^  in  whom  rheumatoid  arthritis  is  most  uncommon. 


f 


ERYTHEMA    NODOSUM. 

Some  additional  evidence  to  tliat  adduced  in  the  original  article  in  favor 
of  the  connection  between  erytheraa  nodusum  and  rheumatisim  is  furnished 
by  the  statistics  of  Dr,  Stephen  Mackenzie.  He  records  one  hundred  and 
eight  cases ;  acute  or  subacute  arthritis  occurred  in  sixty-seven,  and,  what  is 
significant,  in  two  instances  eudcKsirditis  develojied  with  the  eruption,  but 
without  any  join t-afleet ion*  Again,  in  twenty  eonsecutiv^e  cases  recorded  by 
Dr.  Garrod,  eleven  had  arthritis  and  six  a  family  history  of  rheumatism. 

CHOREA. 

The  close  connection  between  chorea  and  rheuraatism  has  receivetl  ad- 
ditional support  from  evidence  which  has  accumulated  during  the  past  few 
years.  As  previously  set  forth,  acute  rheumatism  is  the  only  general  dis- 
ease or  fever  with  which  chorea  has  any  association,  w^ith  the  single  excep- 
tion of  scarlet  fever,  and  scarlet  fever,  significantly  enough,  is  the  one  fever 
in  connection  with  which  acute  rheumatism  arises. 

The  scarlet-fever  chorea  is  essentially  a  rheumatic  chorea.  Cases  of 
chorea  after  measles  and  after  diphtheria  have  been  recoixlcd  by  Henoch, 
but  they  are,  to  say  the  k^st,  of  extreme  rarity.  The  writer  has  never 
met  with  an  instance  uf  either,  any  more  than  with  one  ol'  mumps  chorea 
or  whooping-cough  chorea. 

The  chorea  of  pregnancy  likewise  must  Ije  regarded  as  chiefly,  if  not 
solely,  a  rheumatic  chorea,  since  in  the  majority  of  cases  it  occurs  in  asso- 
cifttioD  with  rheumatic  fever,  or  in  patients  who  had  previously  suffered 
from  rheumatic  fever  or  chorea.  In  fatal  easc^,  moreover,  endocarditis  is 
ilmoet  universally  found  post  mortem.  In  thirty- four  eases  of  chorea 
irtvidanim^  collected  by  Dr.  McCann,  there  was  a  previous  history  of 
riiettmatic  fever  in  thirteen,  and  in  eleven  more  of  previous  chorea. 

Chorea  is  especially  asst»ciatc<l  with  the  other  rlieumatic  phenomena  as 
well  wa  with  articular  rheumatism,  with  endocarditis,  pericarditis,  erytliema, 
mil  the  special  rheumatic  symptom,  sul>cutaneous  nothdes.  Chorea  may 
appear  in  relation  to  one  ov  more  of  these  apart  from  any  affection  of  the 
joiDts.  The  association  of  chorea  with  pericarditis  alone  without  any  ac- 
oompanying  arthritis  is  especially  significant. 

AgaiDj  choi^a  which  occurs  apart  from  any  other  rheumatic  mauifesta- 
tkn  it  the  time  is  sometimes  ibUowed,  instead  of  being  precedeil,  by  arthri- 
Ib  or  other  rheumatic  feature.  Moreover,  chorea,  when  unattended  by 
<»tlicr  rheomatic  symptoms,  is  especially  liable  to  occur  in  members  of 
fcmilics  in  which  rheumatism  is  rife.  The  statistical  evidenije  previously 
««l<iu<i[^l  is  supported  by  later  figures  taken  from  patients  of  the  better  class, 
Vol.  v.— 19 
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from  whom  more  reliable  family  histories  can  be  obtained  than  from  the 
poor. 

Out  of  fifty-five  consecutive  cases  of  chorea  in  private  patients  com 
piletl  from  the  writer's  note-bcK>k  by  Dr.  Pojntou, — m  all  of  which  the 
family  history  was  minutely  investigated,— them  was  a  definite  history  of 
acute  rheumatism  in  the  j)atient  or  near  blood-relations  in  twenty-seven, — 
t.e,,  in  fifty*two  per  cent. ;  in  two  more  there  was  a  family  history  of  chorea  ; 
in  one,  of  morbus  cordis ;  in  two,  of  erythema  nodosum  and  chorea.  If 
these  latter  are  acceptal  as  evidence  of  rheumatic  taint,  the  numbers  would 
be  thirty-three  out  of  fifty-five,  or  sixty  per  cent  Now  out  of  this  total 
of  fifty-five  cases  of  chorea  ten  are  eases  of  simple  grimacing, — ?>.,  of  false 
or  face  chorea  associated  with  second  dentition.  These  are,  no  doubt,  usu- 
ally included  in  such  estimates,  and  are  so  included  above.  If  they  were 
excluded,  as  they  should  be,  the  numbers  would  be  twenty-eight  or  thirty- 
three  out  of  forty-five,  or  from  sixty- four  to  seventy-five  per  cent. 

This  agrees  very  dosely  with  Sir  Dyce  Duckworth *s  recent  estimate  of  fl 
seventy-eight  per  cent.-  It  is  interesting  to  note  in  this  connection  that, 
according  to  the  observations  of  Dr.  Lewis,  of  Philadelphia,^  there  is  a  re- 
markable oorrespondence  between  the  annual  curve  of  chorea  and  that  of 
rheumatism.  Again,  Dr.  Newsholme' shows  that  acute  rheumatism  is  a 
disease  of  large  towns ;  chorea  is  also  a  dis«ise  of  large  towns* 

The  chain  of  evidence  is  a  remarkable  one,  and  the  trend  of  medical 
opinion  is  increasingly  in  favor  of  regartling  chorea  as  a  phase  of  rheumatic 
activity.  The  pmof  that  chorea  is  invariably  an  expression  of  acute  rheu- 
matism is  not  al>8olute,  but  the  conclusion  that  it  is  so  in  the  vast  majority 
of  cases  seems  fairly  established. 

APPENDICITIS. 

During  the  last  few  years  the  occurrence  of  appendicitis,  usually  of  mild 
form,  in  pei'sons  of  rheumatic  history  and  predisposition  has  l>een  ol>served 
in  a  number  of  instances,  and  in  cases  recorded  by  Sir  James  Grant*  and 
Dr.  Yeo*  the  attack  was  acc^ompanied  by  well-marked  affection  of  the  joints. 
In  another  instance,  rehitwl  by  Dr.  Armstrong,  the  family  history  of  both 
rheumatism  and  ap|ienclicitis  was  very  remarkable.  Many  of  the  cases 
recorded  by  others  are  not  so  definite, — in  some  the  evidence  of  apjiendi- 
citis  and  in  others  that  of  rheumatism  (in  some  of  both)  being  by  no  means 
of  unmistakable  character.  m 

The  value  of  salicylates  in  the  treatment  of  this  form  of  appendicitis  idIV 
insisted  upon  and  adduced  in  support  of  the  rheumatic  nature  of  the  af- 
fection. 


*  Rheumatic  Nature  of  Chorea.  Lancet^  1894,  vol.  i.  p.  89L 

■  Seasonal  Relutions  of  Rheumatism  and  Chorea,  Medical  News,  Pbiladelphia,  1886. 
'  Milro}'  Lecture,  Lancet,  1895. 

*  New  York  Medical  Record,  NoveQiber  11,  1893, 

*  BriL  Med,  Jour.,  June  16,  1804. 
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Dr.  Satherlaod  *  gives  a  series  of  examples,  some  of  whidi  are  of  doubt- 
fal  significance,  aod  remarks  upon  the  number  of  cases  of  api>eodicitis 
wljjch  have  been  recorded  in  which  no  adefjuate  cause  for  its  origiu  could 
be  found.  The  concretion  discovered  in  some  instances  he  regards  as  iden- 
tical with  the  calculi  found  in  Hie  ervpts  of  the  tonsil  in  chronic  tonsillitis, 
and  lays  stress  on  the  view  taken  by  some  authorities  that  the  appeudix  is 
a  kind  of  abdominal  tonsil* 

The  writer  has  not  met  with  any  cases  in  which  appendicitis  has  been 
€ipecially  associated  with  the  rheumatic  state  or  histtiry^  and  the  elucidation 
of  the  question  of  tlie  pathological  relation  between  the  two  must  depend 
apoD  more  extended  observation  and  experience. 

Dia^rnosis* — Acute  osteomyelitis  is  an  affection  which  had  not  attracted 
much  atteDtion  when  the  original  article  was  written.  It,  howev^er,  requires 
some  notice,  since  in  its  early  stage  it  presents  certain  priints  of  resemblance 
to  scute  rheumatism.  There  are  pain  and  tendorneas  of  limb,  accomjianied 
by  tewtTf  and  the  disease  occurs  in  children  more  irequentlv,  ii>erhaj]S,  than 
ia  adolts.  It  is  distinguished  by  the  seat  of  the  pain  and  tenderness  being 
not  ID  the  joint  but  in  tlie  shaft  of  the  bone — usually  one  of  the  long  bont^, 
BCttr  its  head,  close  to  the  epiphysis — -and  by  tlie  extreme  intensity  of  the 
pain  and  tenderness,  by  the  swelling  of  the  jieriosteum,  and  by  the  great 
86 verity  of  the  constitutional  disturbant^.  The  pulse  is  mpid,  and  the 
tKoperature  high:  out  of  all  projmrtion  to  the  local  lesion. 

Treatment. — There  is  little  to  be  added  in  the  way  of  tlie  treatment 
of  acute  rheumatism  and  its  complications.  Numerous  drugs  have  been 
advocated  by  various  practitionersy  but  salicylate  of  sodium,  salicin,  quinine, 
iDd  alkalies,  in  their  proi>er  turn,  still  hold  the  field.  No  satisfactory  sub- 
fliitutes  have  been  found. 

When  the  heart  is  greatly  enfeebledj  strychnine,  strophanthus,  and  caf- 
feine oiay  be  addeil  to  the  list  of  useful  eaixliac  tonics,  of  which  digitalis  is 
tbe  chief.  When  the  heart  is  embari^assed  by  pericaitlial  effusion  or  adhe- 
rions.  or  if  there  he  extensive  aortic  incompetency,  digitalis  is  of  doubtful 
iifcty,  and  should  be  replaced  by  one  of  the  utiier  remedies  mentioned 
•hove.  In  cases  other  than  these,  where  there  ia  great  muscular  feebleness 
<kr  dilatation,  digitalis  is  invaluable,  and  strychnine  may  often  be  combined 
with  it  with  advantage*  A  really  valuable  addition  to  our  means  of  con- 
bnUiiig  pericarditis  has  been  found  in  the  ice- bag,  the  use  of  which  has 
been  sbly  advocated  by  Dr.  Ijees,^  and  it  is  especially  useful,  according  to 
ibt  writer's  experience,  in  tlie  subacute  recurrent  i>ericarditis  of  children. 
Tlmie  young  patients  usually  Ix^ar  it  well,  and  even  like  it,  and  its  power 
IB  rdieviog  pnecordial  pain  and  tenderness  and  cardiac  distress  is  very 
marked.  It  appears  also  to  control  the  active  inflammatory  process,  as 
diowD  by  tJie  quick  subsidence  of  friction  and  cardiac  excitement.  The 
kce-b«g  should  not  be  too  large  and  heavy.     It  should  be  applied  almost 

>  LaitoH,  vol,  ti,  1895,  pp.  457-459,  and  Kdinbur^b  Huspiial  Beports,  1895. 
*  Cllnioil  Journal,  Auguit^  1895. 
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continuously  to  the  caiTliac  region,  being  reraovml  from  time  to  time  it  the 
effect  IS  felt  to  be  uncomfortably  L-liilling  or  if  the  temperature  falls  below 
normal.  Hot  bottles  should  be  applied  to  the  feet  and  body,  lest  chilling 
should  occur  too  remlilyj  the  effect  of  the  cold  application  being  carefully 
watched  tliroughoot 

The  vakic  of  opium  in  the  later  stages  of  rheumatic  heart-disease  may 
be  again  enforced.  There  is  no  other  drug  which  has  the  same  jiower  to 
soothe  the  urgent  distress  and  dyspncea  of  dilated  heart,  or  the  vomiting 
aod  |>ain  of  ailvanced  perii-ardial  disease,  or  the  harassing  ctJiigh  which  re- 
sults from  coDg^tion  of  the  base  of  the  hmgs^  often  preventing  sleeps 
towards  the  close  of  valvular  affections. 

To  be  effective  it  must  l>e  given  freely, — from  one-half  a  minim  or  one 
minim  to  five  or  even  ten  minims  of  nejienthe  or  its  equivalent  every  four 
hours,— the  dose  being  graduated  according  tu  the  age  of  the  child,  the 
amount  of  distress,  and  the  effect  pi^oduced. 

Ophim  oftentimes  not  only  relieves  suffering  and  promotes  eutbanaBia, 
but  occasionally,  by  the  case  and  sleep  it  brings,  gives  the  patient,  for  a 
brief  period,  a  further  lease  of  life. 


RHEUMATOID    ARTHRrTIS. 
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Altiiough  this  affection  is  not  common  in  children^  being  more  especially 
associated  with  the  impaired  uutritiou  and  enfeebled  health  of  later  life,  in 
persons  of  gouty  or  rheumatic  families,  cases  arc  met  with  now  and  agiiin 
even  in  very  young  children.  Attention  has  recently  been  dmwn  to  chronic 
joint-affections  of  this  kind  in  children  by  Dn  Still,  meilical  registrar  and 
pathologist  to  the  Hospital  for  Sick  Children,  in  Great  Ormond  Street/  in 
an  interesting  paper  read  before  the  Royal  Medical  and  Chirurgical  Society 
of  Loudon  in  November,  1896.  Dr.  Still's  treatise  is  based  upon  a  study 
of  twenty-two  cases,  and  is  designed  to  sliow  that,  although  a  disease  iden- 
tical with  the  rheumatic  arthritis  of  adults  does  occur  in  children,  certain 
casesof  joint-disease,  usually  regarded  as  rheumatoid  arthritis,  ai^e  in  I'eality 
not  of  that  natui-e,  but  perhaps  form  a  ela.ss  apart. 

The  condition  is  described  as  a  chronic  progressive  enlargement  of 
joints  associated  with  general  enlargement  of  lymphatic  glands  and  of  the 
spleen.  The  disease  almost  always  commences  Ix^fore  the  second  dentition, 
and  girls  are  stated  to  be  more  affected  than  boys.  The  disease  differs 
clinically  in  the  absence  of  bony  change  in  the  joints  and  in  the  presence 
of  enlargement  of  spleen  and  glands.  The  most  striking  difference  in  its 
morbid  anatomy  is  the  absence  of  fibrillation  of  cartilage  even  in  advanced 
cases,  the  absence  of  bony  lipping  or  grating,  or  any  osteophytic  change, 
and  the  fusiform  enlargement  of  the  joints.  The  incidence  of  the  joint- 
affection  was  adduced  as  a  further  point  of  difference,  the  knees  and  wrists 
being  first  attacke*!,  instead  of  the  small  joints  and  fingers,  as  in  rheuma- 


RHEUMATISM. 


293 


The  occurrence  of  adherent  pericai-diiira  in  three  cases,  with 
fat  most  a  doubtful  thickeniug,  of  the  mitral  valve,  is  pot 
,  as  another  feature  of  ditstiiiction. 
It  is  j>o!uted  out  tlmt  such  variations  cannot  be  merely  due  to  difference 
LQ  age,  for  a  disease  exactly  correspoudiiig  with  the  rheumatoid  arthritis  of 
adults  also  occurs  in  quite  young  children.  The  condition  is  further  dif- 
ferentiated from  the  rare  form  of  chronic  rheimiatism  described  by  Jaccoud 
'  polyarthrite  d^formaiite/*  In  that  aiteetion  there  is  evidence  of  genuine 
imatism,  such  as  nodules,  and  organic  valvular  disease,  while  on  the 
baud  there  is  al>9ence  of  gland-  and  spleen- en  la  rgcmeuL  Jaccoud's 
B,  agaiU|  is  distinguished  from  the  true  rheumatoid  arthritis  of  chil- 
dren by  the  absence?  of  bony  grating  and  tliickeniug,  such  thickening  as 
its  being  peri-articular. 

It  is  suggested,  therefore,  that  under  the  term  rheumatoid  arthritis 
three  C5onditions  have,  in  the  case  of  children,  been  classed  together  which 
ue  in  reality  separate  diseases,  viz. : 

L  The  form  first  described,  in  which  there  is  no  bone  or  cartilage 
cbange,  but  enlargement  of  glands  and  spleen. 

2,  True  rheumatoid  arthritis,  as  in  adults. 

3.  A  form  probablr  identical  with  that  described  by  Jaa^oud  as  poly- 
utfarite  d^formantc, — the  rarest  of  all. 

In  connection  with  these  views  it  may  l3€  remarked  that  in  the  typical 
Otte  addutx'd  in  the  original  article  by  the  writer  there  was  marked  enlarge- 
mrat  of  the  lymphatic  glands.  The  same  feature  lias  l^een  observeil  in 
some  instances  in  adults  by  Bannatyne,  Wohlmann,  and  Blaxall/  and  by 
two  French  observers,  Chauflard  and  Ramondj*  who  have  described  occa- 
fiiooal  enlargement  of  the  lymphatic  glands  in  adults  in  an  acute  form  of 
**rheamatoid  arthritis,**  which  they  distinguish  as  *Mnfei^tive  arthritis.*- 
Treatment. — Thei-e  is  little  to  be  said  in  this  respect,  beyond  the  means 
forth  in  the  original  article.  Dn  Bannatyne^  regards  the  ere<:>9ote9  as 
Cberting  a  more  or  less  spe<::ific  action  on  the  disease,  and  esj>ecially  favors 
pmtacol  carbonate  given  in  doses  of  from  five  to  ten  grains,  in  [x^wder, 
pill,  or  cachet,  three  times  a  day.  He  applies  guaiacol  and  olive  oil  in 
«|ual  parts  to  the  joints  externally.  He  claims  for  this  plan  increase  of 
ippetitc,  lessening  of  pain,  reduction  of  tcmpcmture,  improvement  of  j<*int- 
oifDilition,  relief  of  insomnia,  and  general   improvement   in    asjject   and 

«i»£tioiL 
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MALARIA. 

r  F.   TOBCHHEIMER,  M.D„  and  GEORGE  DOCK,  M,D. 


V— *1lie  hfematozoa  of  malaria  were  first  aoeurately  described 
kp  j^  l^iMiMi  iu  Algiers,  in  1880.     Since  then  they  have  been  investi- 
observers  in  all  jiarts  of  the  world.     The  organisms 
by  systematic  zoologists  onder  the  Bporozoa,  in  the 
(Danilewjsky),  although  it  is  not  yet  settled  that  they 
theme  found  in  man  resemble  in  many  respects  some  found 
>  90  those  in  frogs  and  reptiles.     The  name  plasm<xlium  ma- 
^IJ^^H  liT  Marehiafava  and  Celli,  though  not  well  chosen,  has  Ix^onie      i 
mKmt  in  medical  literatui^  that  it  can  hardly  be  replaced.     The  para^  ■ 
^tgmt  Ui  a  nimit>er  of  diflFerent  forms,  due  partly  to  the  existence  of 
li  W  irviities^  partly  to  the  stages  of  development  in  which  they  are 
l^    Al  1  very  early  period  they  appear  as  round  protoplasmic  bodies^ 
\  ^m^  nitoromilli metre  in  diameter,  with   finely  granular  or  hyaline 
» f*^hyiiline  bo<;iies").     They  stain  with  nuclear  dyes,  staining  more 
tei  small  areas  which  are  no  doubt  nuclear.     They  may  be  in  the 

where  they  move  about,  probably  by  the  aid  of  cilia  or  fl 
|M|iii^  wliichf  however^  cannot  be  seen  ;  but  their  usual  habitat  is  in  the 
1^  ^iM^OOrpuscles,  of  which  they  are  true  i^wimsites.  Here  they  grow 
IgMMt^  mud  soon  begin  to  show  grains  of  yellowish  to  black  pigment. 
(tufiM;  thi!^  jwriml  the  bodies  are  in  constant  auioebiiid  motion,  throwing 
y^  ftviw  oue  to  several  pseudopods,  retractitig  them,  anti  changing  position 
in  tlw  c^wpumJe.  They  are  now  known  as  ^*  amceboid  bodies."  At  times  the 
^gfgtft^cAd  motion  a^ases^  and  the  parasites  assume  the  "  ring"  or  "seal-ring'* 
l^lfn^  Fiiiidly  the  bodies  reach  the  maximum  size,  which  varies  in  the 
jlffrrtit  varieties  from  one-half  or  two- thirds  the  diameter  of  a  red  blood- 
Ci^riHisele  to  a  size  larger  than  an  average  red  cell,  the  host  in  the  latter 
cute  W'i»g  flattened  out  and,  as  it  were,  expanded.  They  now  contain  con- 
iiderahlr  pigmeutj  either  iu  grains  or  rods  or  in  irregular  masses,  and  either  i 
iCtttt^red  through  the  body  of  the  parasite  or  aggregated  in  the  centre  or  fl 
nometimi^  in  radial  lines.  Now  fine  mdial  lines  appear  iu  the  protoplasm* 
These  become  more  and  more  distinct,  finally  forming  in  typim!  specimens 
an  evenly  segmented  body,  conveniently  described  as  the  "segmenting 
form  "  the  "  rosette,'*  **  sunflower,"  or  **  marguerite."  The  segments  be- 
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come  round  or  ovoiJal,     At  this  time  the  red  blood -corpuscle  cither  is 
mMy  destroy e*;l  or  but  a  thin  shell  of  hemoglobin  is  left.     This  becomeB 
broken.    The  segments,  now  giwken  of  as  **  spores/'  8e|iarate  from  one  an- 
other and  from  the  pigment,  and  are  lost  in  the  surroimding  blotxl.     The 
pigment  is  taken   up  by  fixed   or  circulating  phagocytes,  the  spores  are 
fwrtly  destroyed  in  the  blood,  but  others  infect  red  cells,  and  so  continue 
lijeir  cycle  of  existence.     The  forms  as  described  are  those  known  to  be 
necessary  to  the  continuauce  of  the  species  in  the  body  and  to  attacks  of 
a^ue.    Other  forms  are  observed,  some  of  \>diich  were  at  one  time  supposed 
to  be  the  most  important  of  ail.     These  are  the  flagellate  forms  and  the 
crescents. 

''Flagellate  bodies"  appear  under  various  circumstances.  An  endo- 
globular  parasite  may  leave  its  host  at  any  stj^e  of  its  development  and 
become  a  "  fix»e  body,"  These  are  pale,  gmnular,  or  hyaline,  sometimes 
containing  darker,  nuclear- looking  part^,  sometimes  vacuoles,  and  also  pig- 
ment grains.  The  latter  are  otlen  seen  in  violent  motiou,  resembling  that 
of  ebullition,  due  to  the  motion  of  the  protoplasm  of  the  ]jarasit€s.  These 
bodies  throw  out  long  protoplasmic  processes,  sometimes  knobbed  at  the 
ends,  which  keep  up  active  motion.  The  tlagella  appear  to  be  hollow,  and 
il  times  pigment  grains  may  be  seen  moving  in  them,  forming  local  dilata- 
tions as  they  go.  The  flagella  are  from  one  to  four  or  six  times  as  long  as 
the  diameter  of  a  red  corpuscle.  One  to  three  or  four  may  be  s<i?en  on  a 
angle  body.  They  sometimes  get  loose  and  move  ofi'  in  the  blood-plasma. 
Flagella  are  usually  seen  only  after  the  parasites  have  l>een  removed  iVom 
the  {nAy  s«>me  tiuie,  but  Dock  has  desorilx^  a  case  in  whieli  they  were  seen 
within  less  than  a  minute  after  removal,  a  fact  early  observed  by  Laveran, 
Other  aud  even  more  remarkable  Ixxlics  are  the  so-called  crescents. 
These  have  a  narrow  or  broad,  sbarp-tM^inted  or  blunt  cresceut  shape. 
They  are  made  up  of  fine  gmnular  protoplasm,  and  contain^  usually  in  the 
ddle,  sometimes  towards  one  eud,  pigment  gmnulcsor  rods  in  a  roundish 
'irregular  mass.  The  botlies  arc  usually  slightly  wider  across  the  horns 
than  red  blood-corpuscles.  Sometimes  a  thin  line  or  Imnd  can  be  seen 
og  across  the  concave  part  of  the  crescent*  This  is  sup|K>sed  to 
Qt  the  remains  of  tlie  i'e<]  bUxMl-corpuscle  in  which  the  crescent  de- 
tdopB»  The  crescents,  when  observed  tor  some  time  in  the  ordinary  way, 
kaome  oval,  with  double  contoui's,  then  roundish^  and  ultimately  throw 
M  fiagella,  resembling  in  ap[>earance  the  flagellate  bodies  just  descriWl, 

Looking  on  the  ft^rms  from  the  spore  to  the  nature  segment  as  the 
ttMsntial  represeutativea  of  the  parai^ites,  the  rdle  of  the  crescents  and  flagel- 
ltt»  has  been  the  subject  of  much  s[>cculatiijn.  The  flagellates  are  believed 
V  moBt  oheervers  to  be  degenerate  forms;  by  othei-s,  bodies  capable  of 
Btiag  outride  the  human  body.  In  either  ease  the  jiossibility  of  a  further 
Jefelopment  is  admitted,  but  not  knt>wn.  The  nature  and  role  of  the  cres- 
ttolB  are  quite  as  ol>scure.  Tlmt  these  develop  from  small  hyaline  forms 
iatkeml  blood-corpuscles  is  generally  admitted,  but  their  function  is  not 


profitable  in  this  place  to  discuss  the   various 

I  observation  and  sharp  insight  of  Golgi  the  know- 
;  species  or  varieties  of  parasites,  and  that  these 
with  various  eliuieal  varieties  of  malarial  dis- 
egjiecially,  forms  peculiar  to  tertian  and  to  quartan 
the  rt'lationship  of  the  different  stages  of  their 
of  the  disease.  Later,  Marchiafava  and  Celli 
form  which  causes  the  common  irregular  and 
ring  especially  in  summer  and  autumn,  the  sestivo- 
I  tonL  The  chief  tyjies  have  been  recognized  hy  various 
'dtfl^rent  parts  of  the  earth,  their  oceurrenc*  in  America 
by  one  of  us.^  Some  of  the  Italian  investigators  also 
tertian  form  and  a  non-pigmented  form,  but  tbe^^e  are 
iXHitirmed.  It  is  jiossible  there  are  still  other  varieties. 
Ae  ditferenoes  of  the  three  chief  forms,  these  consist  esjie- 
[  of  time  necessary  for  development,  the  size  and  ap[>ear- 
body,  the  nunTl>er  of  spores,  and  the  distribution  of 
As  to  the  firstj  the  tertian  parasite  becomes  mature  in  about 
that  of  quartan  fever  in  about  seventy-two  houi-s.  The 
Bl  has  a  cycle  of  more  variable  length  than  the  otbei^s, 
less  than  twenty-four  hours^  in  others  more,  even 
i  or  longer.  The  tertian  parasite  reaches  the  largest  size,  the 
beiiig  as  large  as,  or  laip^r  than,  a  red  blood-corpuscle.  In 
f  it  his  been  supposed  by  some  that  the  jmrasite  is  degenerated. 
Hi^  MMtia  |mf«8ite  attains  about  the  size  of  a  normal  red  corpuscle,  w^hile 
^1^ rf  liif  jMrivo-autumnal  fevers  is  ci>nstdcrably  smaller,  usually  about 
tma  ittfirti  tir  sure  of  a  normal  red  corpuscle.  In  the  case  of  the  quartan^ 
^g^  ^/Kim  ittow  in  that  of  the  remittent  parasite,  the  affectetl  red  corpuscles 
I0f>  9lu«vik€0  mod  dark, — "  brassy,-*  as  the  Italians  say.  The  tertian  |jara- 
^  Kifin^  Inim  fifleeji  to  twenty  spores,  that  of  the  quartan  from  eight  to 
flie  iodividtials  bcnng  larger  than  those  of  the  tertian.  The  parasite  of 
frvcr  forms  from  six  to  twenty  or  more  spores,  fifteen  to  eighteen.| 
com  mo  u,  and  these  are  much  smaller  than  those  of  tertian  and 
The  pporulating  stage  of  the  remittent  form  is  rarely  seen  in 
gLglBlMfal  blood,  but  can  be  found  in  that  of  the  spleen  and  some  otl 
intvroal  organs.  The  segmenting  forms  of  the  quartan  and  remittent  ar 
fiyfly  gymnictrical,  but  that  of  tertian  shows  variations.  Often  the  **  rosett€ 
Rinii^*  is  aot  pitssent^  the  spores  l*eing  scattered  irregularly.  In  our  exf 
i{eiicetlus  mode  of  segmentation  is  more  frwiuent  in  tlie  United  SUites  tha 
iJuil  ireulting  in  the  symmetrical  form.  As  regaitls  the  pigment,  this 
impidlv  formed  in  tlie  growing  tertian  parasite,  the  motion  of  which  ii 

*  iave«tigiiti"tt9  t>y  Dr.  W,  G.  MacCdllum,  of  Jobiw  Hopkini  Univereity,  not  jro 
iMibliabed  in  full,  indicate  a  repi^Kluctive  function  of  the  flagellate  bodies. 
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elier  than  that  of  the  others.  The  grains  may  remain  scattered  until 
the  latest  stages.  In  the  quartan  and  remittent  forms  the  pigment  tends  to 
gathered  in  a  roundish  ehimp,  and  perhaps  for  that  reason  seems  dai-ker 
than  that  of  the  tertian  variety,  Golgi  supposed  the  pigment  in  the 
quartan  form  to  lie  in  a  protoplasmic  shell. 

The  several  varieties  of  parasites  are  associated  with  the  chief  types  of 
malarial  fever.     By  combination  of  two  or  more  generations  of  one  form, 
or  of  different  forms,  various  other  types  are  produced.     So  the  ordinary 
quotidians  of  tem[ierate  climates  are  caused  by  the  growth  of  two  genera- 
tions of  tertian  pai^asites*      Bnt  very  comple:^  combinations  may  result, 
wad  if  the  blood  be  ejcamiued  at  a  favorable  time  may  l)e  recognized  by  an 
experienced  observer.     A  not  infrefjueut  combination  in  the  United  States 
is  that  of  one  or  more  tertian  generations  and  the  remittent^  in  the  summer 
or  fall,  and  in  such  cases  the  patients  are  likely  to  have  pure  tertian  or 
((uotidiau  (double  tertian)  fevers  tlie  following  spring.    Besides  these  differ- 
moes,  the  tertian  or  quartan  parasites  may  occur  in  fevers  which  are  remit- 
tent, either  as  the  result  of  some  inflammatory  complication,  or  perhaps  as 
the  result  of  a  peculiarity  of  the  patient.     On  the  other  hand,  the  parasite 
of  remittent  fever  may  occur  in  a  case  having  normal  temperatui'e  between 
the  paroxysms.     The  latter  variety  is  rarer  than  the  former. 

The  free  pigmented  parasites  and  their  flagellate  bodies  are  very  common 
10  tertian  cases,  less  so  in  quartan  and  remittent 

The  crescents  belong  to  the  lestivo-auturanal  fevers,  but  are  sometimes 
loaiid  with  the  tertian  in  chronic  and  recurring  cases  when  the  other  forms 
of  the  remittent  parasite  cannot  be  seen.  It  may  be  that  in  these  cases 
dK  characteristic  forms  of  the  latter  do  not  appear  in  the  peripheral  blood. 
The  earlier  stages  might  easily  be  mistaken  for  those  of  the  tertian  or 
(^uaitan. 

It  is  not  known  how  or  where  the  pai-asites  exist  outside  of  the  body, 
the  ittppomtion  being  that  in  some  furm  they  grow  in  plants,  or  in  the 
etfth  or  water.  On  account  of  the  fact  just  stated,  we  cannot  demonstrate 
how  the  germs  gain  entrance?  to  the  human  body,  Tlie  wide-spread  belief 
thit  the  parasites  enter  by  the  respiratory  tract  must  certainly  be  true  of 
loiae  cases.  An  example  of  the  best  sort  of  proof  available  has  recently 
hem  given  by  Richard  Xewton  {hiternaU'omd  3Iedmd  3Iagazln€,  October, 
1895)  from  Fort  Sill,  Indian  Territory,  In  the  barracks  there  all  the 
wmi  laaed  water  from  a  common  source.  It  was  found,  however,  that 
■duial  fever  occurred  in  those  barracks  most  exposed  to  the  wind  blowing 
from  the  stream,  the  Imnks  of  which  furnished  the  combination  of  frequent 
ivrerflow  and  decaying  vegetation. 

That  infection  can  take  place  through  the  alimentary  canal,  as  from 
titer,  cannot  be  denied,  and  numerous  examples  have  been  published  to 
pWt  Ihb,  not  all  of  them,  however,  free  from  the  possihility  of  error, 
lofeetioa  by  tlie  bites  of  inscK'ts  may  also  be  admitted  as  possible.  Nq- 
^ai^m  experiments  in  human  subjects  show  that  the  disease  can  be  in- 


liH^  insect-bit^^  thig  does  not  oocur 

r  «r^«iopment  of  the  malarial  germs  out* 
ivrf  m  a  former  voiume.  It  is  of  gi'eat 
4b  not  accurately  know  all  these  factui^. 
i  ibe  physical  conditions  seem  unfavorable, 
r  conditions  seem  just  the  revei-se.  The 
Me  of  the  germ  is  to  observe  the  result 
Si,  especially  those  of  the  white  race,  in  a 

Anatomy. — The  relation  of  the  various 
V  |Bt»site  to  the  clioiml  stages  of  the  disease  is  as 
fctiiirrl  doring  the  paroxysm.    They  then  develop 
hetome  mature  just  before  the  next  jjaroxysm. 
^  <U]  often  occurs  at  the  time  of  segmentation,  but 
0t  qrochronoua,  the  chill  sometimes  coming  aa  late 
I  fyaaa  of  pure  type  one  can  often  see  occasional  para- 
.  fitys  than  the  majority.     In  combined  infections 
may  be  distinguished^  so  that  one  can  recognize 
^ft4»ab)e  lertian  or  quartan,  or  a  combination  of  tertian  and 
r«l  ^^Bse  and  the  smaller  tbrm.     ^\lth  practice  a  very  close 
^ir  W  made  also  to  the  hours  when  the  next  paroxysms 


i  «r  dtvdopni^^t  ^^  ^^^  parasite  involves  the  destruction 

,  since  even  in  the  case  of  the  smaller  parasites  the 

I  tie  so  much  altered!  that  they  are  speedily  removed  from 

Thus  is  produced  the  anaemia  of  acute  malaria,  the  extent 

Jmcod^,  other  things  being  equal,  on  the  number  of  parasites 

This  varies  enormously.     In  some  cases  not  more  than  one 

wtr  he  foimd  among  nxany  thousands  of  red   blood -curpuscles. 

^  i^  a  case  reported  by  one  of  the  writers,  one-fifth  of  the  cor- 

il  the  iinger-blood  were   infected.      This  explains  how  various 

have  uoted  a  loss  of  one  million  red  corpuscles  per  cubic  milli- 

*jiAer  a  single  jmroxysm,  with  a  diminution  of  fifteen  per  cent,  of 

^ i^\^n.     It  is  sometimes  found  that  the  hsemoglobin  continues  to 

*  k     von  after  regeneration  of  rhI  corpuscles  has  begun,  which  am  he 
*j     I  jjy  the  loss  of  paitly  destroyed  corpuscles.     In  regeneration,  as 
l^after  anfemia  from  dii'ect  loss  of  blood,  the  corpuscles  increase  more 
mpidly  than  the  haemoglobin. 

Tlio  diirestii'n  of  the  hemoglobin  of  the  corpuscles  leads  to  the  forma- 

♦;       f  the  pigment  granules  already  described.    This  derivation  of  hasmo- 

I  h*n  like  the  latter  itself^  does  not  give  the  mierochemic  reactions  for 

hut  Carbone  claims  to  have  obtained  iron  from  it     The  pigment,  in 

♦hp  imrasites  free  in  tlic  blood  or  in  pliagoeytes,  causes  the  so-called  mela- 

:.  inncf  i^pcio^nhed  as  an  evidence  of  malarial  disease. 
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The  most  careful  observations  on  the  leiicN>cytes  in  malaria  are  those  of 
Billings/  which  agree  >vith  earher  ones  of  Kelsch  anJ  others.  Billings 
describes  a  decrease  in  the  niunber  of  leucocytes  shortly  afler  the  chill,  the 
minimnm  occurring  at  the  end  of  the  paroxysm.  The  nnmber  of  leuco- 
cytes then  inereik^s,  though  the  ditference  is  not  great.  The  poly  nuclear 
cells  are  reduced  relatively  and  abs<jlutely,  the  mononuclear  cells,  including 
tlie  lymphocytes,  are  increased.  In  fata!  tuses  an  agonal  leucocytosis  has 
been  observed.  In  chronic  cases  there  is  often  a  leucocytosis  of  from  thirty 
thousand  to  forty  thousand  cells  to  the  cubic  millimetre. 

Besides  tlje  alteration  of  the  bloocl-cells,  there  are  in  acute  malaria 
alterations  in  the  distribution  of  the  bloo<l-nias3.  In  the  stage  of  conges- 
tion there  is  an  exce^  of  blwxl  in  the  internal  organs,  especially  in  the 
Teaoels  of  the  abdomen.  In  fatal  eases  the  brain,  lungs,  spleen,  Hver,  bone- 
nuuToWy  or  the  gastro*intestinal  tract  may  Ix*  aftei'ted  in  such  a  way  that 
not  only  is  tliere  an  excess  of  blood  but  also  an  unusual  proportion  of 
pMfiBJIes  in  those  parts.  Thei-e  may  be  also  thrombosis  of  the  smaller  ar- 
terieSb  Tbeee  anomalies  ot\eD  coincide  with  marked  symptoms  on  the  part 
of  the  organs  affected. 

In  mild  cases  of  malarial  fever  thei'e  may  be  but  little  alteration  in  the 
dfisues  other  than  the  blood.  The  symptoms  of  the  disease,  often  more 
itrikiog  in  mild  than  in  severe  cases,  are  supposed  to  be  due  directly  or  in- 
directly to  toxic  sulistances  caused  by  tlie  action  of  the  parasites  on  the 
hsmcjglobin.     The  substances  are  not  yet  known. 

In  fatal  cases  there  are  necroses  and  degenerations  of  the  liver,  kidney, 
ind  other  organs,  usually  in  mierosi'opic  foci.  In  tlie  liver  this  condition 
bifi  been  seen  to  be  associated  with  alterations  suggesting  the  early  stage  of 
portal  cirrhosis.  The  relation  of  malaria*  however,  to  the  latter  process  is 
Bot  yet  entirely  clear.  The  pigmentation  of  the  various  organs,  cspocially 
tie  brain,  liver,  spleen,  and  sometimes  the  intestinal  mucosa,  was  known 
long  before  the  origin  of  the  pigmentation  was  uuderstrMjd. 

The  chief  alterations  of  organs  other  than  those  mentioned  may  be 
briefly  described*  The  spleen  is  almost  invariably  enlarged,  often  enor- 
iMWely  »o.  This  is  due  partly  to  hyperiemia,  partly  to  large  numbers  of 
Uood-cnrpasclee  and  parasites,  partly  to  hyperf)la&ia,  and  tiually  to  necrosis 
iod  oedema. 

The  acute  enlargement  of  the  liver  is  caused  in  a  similar  way. 
Chronic  malarial  infection  causes  alterations  of  die  blood  of  various 
kinds.  Bignami  and  Dionisi  descrilw?  four  principal  forms.  In  some  cases 
the  conditions  in  the  blood  are  like  those  in  secondary  amemia,  but  with 
dtDiiiidied  leucocytes.  In  others  the  blood  resembles  tliat  of  pernicious 
lonk.  These  are  fatal,  Anotlier  form  is  progressive  on  acxjountof  lack 
rf  wgeoeratiou  on  the  {>art  of  the  bone-mar ww.  The  fourth  is  associatc?d 
»Withe  malarial  cachexia,  the  symptoms  of  which  predominate. 
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hard,  anaemic,  and  deeply  pig- 


m 


die  re<30gnition  of  the  malarial  organ- 
ace  is  necessary,  and  on  acajou  nt  of 
^««IDS  important  that  all  physicians  in 
•^laine  sucli  knowledge  themselves  or  obtain 
» it    With  a  knowledge  of  histology,  es|>e- 
'  lenses,  as  in  bacteriology,  and  instruction 
SMlerial^  it  does  not  take  long  to  acquire  a 
nv.     On  the  other  hand,  an  enthusiastic  and 
a,  away  from  competent  assistance,  may 
being  certain  of  what  he  sees,  making  erroi-s 


^^gm.  4^S*^  ^f  ^'^^  parasites  ceitain  precautions  are  neces* 
,  _%•  «^Wforthy  results.     The  best  time  to  examine  in  an 
vvfcoors  before  the  jmroxysra, — say  fbjm  one  to  three 
.  j|^yf»  tk  beginning*     At  that  time  the  large  forms  with 
^^  ai^  almost    always   prt^'seiit.      The   i>igiiieut   and   the 
^^  a»l»  later,  the  sc^^menting  forms,  are  eomfwiratively  easy 
fVr  fckiod  should  be  taken  in  a  small  drop^  so  that  when 
,  the  blood  will  spi-ead  out  so  thin  that  every  cor|>uscle 
itiou  sljould  be  made  as  rapidly  as  i>ossiblc,  to  prevent 
fi0Bi  k»ecoming  erenated.      Such  a  preparation  is  best  ex- 
and  the  Ijest  results  arc  obtained  if  the  examination  is  so' 
^      If  ^  piMinition  proves  to  be  unsiitisfactory,  it  can  at  once  be  re- 

, ikrsMiiher.    If  an  immciiiate  ex mui nation  cannot  be  made,  the  vil^ 

^  ^  niftrritrifl  may  '^  smeared  with  vaseline  or  olive  oil,  when  it  will 

^ Ar  a>  W^^  ^  twenty-four  hours  in  tolerably  fresh  c<jnd»ti<)n.     If 

^t^  •^i^  cUAOt  be  done,  or  if  permanent  pre|Kimtions  are  wautetl,  blood 
^  "^j  pp  ciwer-glasses,  allowixl  t<>  dry  in  the  air,  and  then  **  fixed/ ' 
»■»  ifcr  ftxioe  various  methods  are  useil.  For  onlinary  purposes  good  re- 
__fc^  y  j,^  obtained  by  passing  the  cover,  lilood  up,  thi-ee  times  across  a 
^^M  it  is  usually  more  convenient  to  use  absolute  ak*ohol  and  ether, 
-*^.y^  plm^]  in  a  wide-mouthed  l>ottle,  in  the  projK>rtion  of  one  to  three, 
tK*o0\*efs  put  in  the  bottle  and  allowed  to  remain  for  from  fifteen  minutes 
to  1  d«v,  the  latitude  in  this  respect  being  one  of  the  greatest  advantages  of, 
this  iDHb<J  fur  physicians. 

The  fresh  (unstained)  preparations  should  be  examined  in  a  good  light^ 
with  lenses  of  good  definition  and  flat  field,  and  a  magnitying  power  o] 
Amib  six  hundred  to  a  thousfuni     The   light  should    be   regulated   by 
f^/ffTOiw  diapiiragi"*     ^^^  *^*"'*1  shduld  be  system atiL-ally  examined,  and  the 
number,  sizes,  and  other  peculiarities  of  the  parasites  noted.     The  vaeuol 
eDliietunci«  present  in  the  bliKxl  may  give  the  beginner  sonie  trouble.    Asii 
from  the  ditlerenccs  of  color,  refraction ^  and  shape  of  these  as  com  pa 
with  the  parasites,  readily  learned  by  a  little  pi-actice,  the  formation 
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lopods  and  the  presencje  of  pigment  serve  as  useful  guides  to  the  differ- 
atiatioD*     B^inuers  uften   mistake  highly  refmt'ting  spiuos  on  erenated 
eorpuscles  for  pigment.     This  is  easily  avoided  by  opening  wide  the  dia- 
phragm.    True  pigment  will  then  be  more  distinct;  the  other  will  dis~ 
Jippear. 
M       For  staining,  various  methods  may  be  used.     Perhaps  the  best  is  a 
Rdouble  stain  of  eoiain  and  methylene  blue.     The  fixed  oover-glasses  are 
■«tained  about  a  minute  in  a  half  |K'r  cent,  solution  of  eosin  in  seventy  per 
cent,  alcohol.     They  are  washetl,  dried  with  bibulous  paper,  then  stained 
in  a  watery  methylene  blue  solutiun,  LoefHer's  being  a  very  eonvenient  one. 
These  may  be  examined  in  water,  but  still  better  in  balsam.     The  parasites 
are  stained  a  clear  blue,  deeper  in  some  parts.     The  nuclei  of  the  lencocytes 
are  darker  blue*     The  red  ctirpusi'les  are  bright  red,  and  allow  the  parasites 
to  be  readily  distinguished  in  them» 

Besides  recogniziug  the  existence  of  the  infection,  one  should  make  an 
€ffort  at  a  diagnosis  of  the  type.     For  this  purpose  it  is  almost  necessary 

»  to  examine  just  l>eforp  a  paroxysm  in  order  to  get  the  mature  forms.  A 
Aagnosis  of  the  type  and  of  the  probable  time  of  the  paroxysm  should 
be  made  only  from  the  observation  of  a  number  of  jmrasites.  It  often 
bippens  that  a  few  parasites  out  of  the  ordinary  cycle  are  present,  and  if 
they  are  used  as  guides  to  tbe  ty|>eor  the  time  of  paroxysms  disap|XHntment 
will  follow.  The  diagnostic  value  of  the  retxjguition  of  the  various  species 
is  easily  understood  by  rememljering  their  i-elation  to  the  disease.  The 
value  of  the  cres<^eDts  in  diagnasis  has  been  exaggerated  by  some.  Al- 
Ihoagh  they  are  usually  present  in  chronic  t^ses,  yet  they  may  c»ecur  early 
i&  an  attack  which  subsides  under  treatment,  though  not  as  quickly  as  one 
kllie  milder  and  less  obstinate  types. — G.  D, 


Since  the  chapter  was  written  by  one  of  us  which  appared  in  a  former 
volume  of  this  work,  our  knowledge  has  been  vastly  addcnl  to.  At  that 
lime  the  clinical  asf)ect8  of  the  value  of  the  hsematozoa  as  a  diagnostic  eri* 
tttioii  were  still  dubious;  while  now  their  presence  in  the  blood  of  a  patient 
ftgnifies  malaria,  and,  per  contra ,  their  absence  means  no  malaria.  As  the 
wait  of  this  view,  notwithstanding  the  statement  by  Bacelli  and  by  Golgi 
**that  death  from  malarial  infection  without  the  well-known  forms  of  the 
fttojaoons  being  found  in  the  blood  does  occur,"  clinical  uianifetations 

lv€  undoubtedly  been  considered  non-malarial  that  are  due  tv  this  poison* 
A  6afe,  ojDservative  estimate  of  our  prest^ut  position  would  force  us  to 
the  admission  that  our  etiological  knowledge  is  not  sufficiently  complete 
towairant  its  application  as  a  final  conchisiou  to  all  cases.  In  ortler  to 
iilonBiDe  the  malarial  nature  of  any  given  form  of  manifestation,  the  ex- 
iHoKseof  the  hsematozoon  must  be  shown.  For  the  individual  case,  how- 
Cftr,  ibis  is  not  necessary,  and  sometimes  imptjssible.     **  One  can  die  of  a 

tmliirial  affection  positively  diagnosticated  without  the  presence  of  the  w*ell- 

fawvo  bematosoon  in  the  blood/^     (BacelH.) 
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Acoording  to  the  Italian  authors*  the  mechanism  of  the  production  of  ^ 
gyimitoms  can  be  reduced,  first,  to  a  morphological  bloi*cl  dyscrasia  ;  second, 
to  a  chemical  blood  dyscrasia.  The  first  t-auses  progressive  disease  of  the 
led  bkiod-corpuseles,  changes  in  htemoglybiii  in  the  direction  towards  niela- 
iiifi,  tben  hypoglobulia  and  antemia,  aod  finally  cachexia.  Tlie  second  is 
produced  by  spores  and  their  fission  products,  resulting  in  hsematoxins 
which  cause  fever,  and  which  are  supposed  finally  to  injure  the  nervous 
qreitm  especially.  Admitting  the  classification  uf  the  h^matozoon  made 
by  one  of  us,  we  can  divide  the  manifestations  of  malaria  into  two  large 
elaases:  first,  interniittent  fever;  secondly,  the  remittent  form.  Under  the 
head  intermittent  form  we  mn  take  into  consideration  the  qnotidian,  the 
UTtian,  the  quartan,  the  irregular,  the  continuous,  and  the  masked  types 
(tutermittens  larvata).  Under  the  remitteot  torm  we  can  make  first  two 
sitibdi visions  as  to  the  character  of  the  iever^  sjieaking  of  the  benign  and 
|ieniiciou8  forms;  secondly,  both  of  these  forms  may  take  upon  themselves 
either  the  intermittent,  the  subcontinuous  or  continuous,  the  irregular,  opj 
the  maskal  types. 

INTERMITTENT   FORMS* 

Above  all,  the  mosfr  common  form  is  that  type  produced  by  the  ordi- 
'(iiy  tertian  and  quartan  parasites,  as  doscrit>e<l  by  Golgi.     The  quotidian 
^^  is  produced  either  by  the  tertian  or  by  the  quartan  parasite*     The  j 
iMtiiii  ty{>e  can  be  produced  only  by  the  tertian  parasite  itself     The  quar-^^| 
tan  parasite  may  produce  either  the  chanicteristic  quartap  attack,  a  quartan  ~ 
dvpVx,  or  a  triple  quartan.     In  the  first  instance  we  have  a  paroxysm 
fWf)'  fi»urth  day  ;  in  the  second  there  will  be  two  successive  days  with  a 
partixysm,  and  the  third  day  free  from  an  attack ;  and  in  the  last   the 
j^n^xysniH  will  be  quotidian.     There  may  also  be  infection  with  several 
tvpes  of  ha^nalozoou  ;  then  the  paroxysms  will  not  be  developed  as  regu- 
lariy  as  described.     CbfitimiQits  fevers  as  we  see  it  in  the  terai>erate  zonesjj 
dw  U\  the  parasites  of  Golgi,  usually  develops  in  one  of  two  w^ays, — either 
a$  a  rx-^ultant  of  a  long-protraeted  attack  of  intermittent  paTOxysms,  or,  fxis* 
iihly,  more  commonly,  when  the  patient  changes  from  a  w^andering  life  to  that 
Kit  lu^pitul  existence,  or  when  for  some  other  reason  his  condition  of  gen* 
ical  nutrition  is  changed  materially*     The  child  will  wme  under  observa- 
IMO  with  malarial  cachexia ;  he  then  develops  an  attack  of  continuous  fever 
^hkh,  nlier  four  to  seven  or  eight  days,  gradually  goes  into  an  attack  of 
iiitOftniHtut  with  the  characteristic  hfematozo<3n.     The  inrf/idar  forms,  in 
all  probability,  arc  due  to  the  intermittent  hteinatozciou  with  long  or  short 
ialar^ids,  and  in  these  we  find  the  crescents  of  Laveran.     In  children  the 
gmsM  fonns  are  of  great  importance.     Children  seem  to  suffer  more  fromi 
l^maniA>fitation  of  toxins  than  do  adults,  and  if  tbere  be  a  toxin  in  malaria* 
il  wt)uld,  as  in  alt  other  diseases,  attack  es[)ecially  the  nervous  system.     W< 
^uld  find,  furthermore,  that  the  mucous  membranes  would  be  affected  b; 
iheee  toxins  as  the  result  of  elimiuative  processes.     Strictly  speaking,  if  w 
take  tlie  definition  of  these  masked  forms  as  that  of  attacks  that  are  afebrile^' 


MALARIA. 


305 


tiey  are,  of  neccseity,  ver}^  rare,  for  the  simple  i^aBon  tbat,  especially  in 
children, — and  the  younger  the  child  the  more  this  is  true, — any  deviation 
from  perfect  bealtli  will  be  marked  by  some  change  in  temperature.     As 
a  rule^  changes  produced  by  toxins  are  mauifestetl  by  increase  in  tempera- 
ture,  but  not  uncommonly  the  i-e verse  occiii'^,  S4i  that  instead  of  elevation 
we  may  have  a  depression  in  terajjemtui-e.     There  is  no  doubt  of  the  exist- 
€lioe  of  a  })erniciuus  larvata.     This  is  admitted  by  all  the  observers  who 
Innre  studied  tlie  hfiematozoa  in  countries  in  which  this  pernicious  form  of 
finrar  exiBts,  the  haematozt>oo  having  been  found  with  great  regularity  and 
L  of  the  usual  kind.     There  can,  furdiermore,  be  no  doubt  couceruing  the 
'  existence  of  the  marked  forms  as  the  result  of  the  other  forms — ^the  inter- 
mtteDt — of  the  hiematozoa.     One  of  us  has  found  them  in  one  type  to 
be  referred  to  presently.     The  frerjuenoy  with  which  this  form  of  nmlaria 
occurs  in  children  must  be  explained  by  the  j:>eculiar  reaction  of  their  ner- 
vous systems.     These  paroxysms  present  themselves  in  one  of  two  ways : 
either  with  or  without  high  fever,  always  in^rmittent,  and  always  rudi- 
mentary paroxysms.     It  must  be  admitted,  on  the  other  hand,  that  the 
frequency  of  these  masked  forms  has  heretofore  been  very  much  overesti- 
mated, and  much  of  the  discredit  attached  to  the  diagnosis  of  malaria  is 
due  to  this  fact.     Yet  for  pmctical  purposes  it  will  he  sufficient  to  accept 
clinical  evidence  in  order  to  determine  the  justification  in  retaining  certain 
forma  as  masked  forms  of  mahiria.     Given  regular  paroxysmal  recurrences 
of  these  attacks,  an  epidemic  occurring  in  regions  known  to  he  mahirially 
btfeeted,  the  occurrence  of  other  forms   of  malaria^  enlarged  spleens,  the 
general  condition  of  nutrition^  and  even  without  the  detection  of  tiie  htema- 
to«oa  the  true  nature  will  be  revealed.     To  this  class,  especially  occurring 
ta  children,  belong  undoubtetlly  the  diarrhoeic  fJ»rm  described   by  Bohn, 
Fiktow,  and  Moucorvo  ;  the  erythema  nodosum  of  EoTceseo  and  Moncorvo  ; 
the  intermittent  toiticoUis  described  by  Henoch,  Bohn,  and  Bierbaum  in 
Gennauy  and  by  Holt  and  one  of  us  in  this  country  ;  and,  lastly,  the  neu- 
ralgias, i^pecially  of  the  fifth  pair  of  nerves  and  of  the  intercostals.     It 
Bity  be  added  that  in  the  experience  of  one  of  us  the  ordinary  intermittent 
bematozoon  of  Golgi  is  just  as  i>ositively  found  in  the  two  latter  types  as 
in  the  ordinary  form  of  intermittent  fever. 


FORMS    DDE   TO   THE   REMITTENT   H.EMATOZOOK. 

It  is  supposed  that  all  pernicious  forms  are  due  to  this  form  of  parasite. 
The  ordinary'  parasite  may  produce  extremely  serious  symptoms  as  the  re- 
mit iif  [laroxysms,  but  rarely  if  ever  causes  death.  Cachexia  may  produce 
t&tal  result,  as  may  its  sequelae,  but  an  acute  fiital  terminatifm  is  very  mre. 

The  lienign  fevers  may  be  intermitteot,  remittent,  or  continuous.  With 
<i$  the  mo6t  common  form  is  either  the  intermittent  or  the  remittent.  It 
iiiire  in  temperate  zones  to  see  pernicious  ievers.  Indeed,  the  ty{>es  of 
niUria  differ  not  only  from  place  to  place  in  the  same  country,  but  from 
5*ar  to  year,  and  according  to  some  Italian  observers  from  season  to  season, 
Vol.  v.— 20 
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which  by  some  invcstigatioQS  seems  to  be  carrietl  out  for  this  country  as 
well.  With  us  truly  pernicious  fevers  are  extremely  rare,  aud  in  au  ex- 
perience of  over  tweuty  years  one  of  us  has  seen  but  three  pernicious  attacks 
of  malaria  in  childi-en.  The  intermittent  forms  may  be  quotidian,  they 
may  be  regular^  and  they  may  vary  ais  to  intensity  and  time ;  indeetl,  typi- 
cal attacks  are  rare.  The  attacks  may  coalesce,  prfxlucing  varying  ty f>es, 
ercn  to  maligoant,  these  Ixnng  usually  rapidly  fatal.  In  the  tertian  form, 
aooording  to  Marchiafava  and  Bignami,  the  following  states  cau  be  noticed  : 
llie  fi^ile  invasion  and  period  of  fever  with  oscillations  in  temjiemturey 
the  p^udo-cTisis,  the  pre<:-Titical  invasion,  and  finally  the  crisis.  This  attack 
may  last  from  twenty- four  to  torty  hours,  and,  as  the  apyrexia  may  last 
only  a  few  hours,  the  headaches,  weakness,  and  gastric  aud  intestinal  symp- 
toms eoutinuiug,  the  pwitieut  thioks  tlie  fever  has  been  continuous.  But  the 
regularity  of  the  attack  may  be  absent.  This  type  may  be  complicated  as 
follows:  first,  by  modifii'atious  in  the  fever  curve  of  paroxysms;  second,  by 
modi  filiations  in  the  sequence  of  (mroxysms. 

1.  (a)  The  abseuce  of  a  definite  beginning  of  fever  curve,  so  that  it  arises 
DOUtinuously  aud  progressively,  (Jj)  Prolongation  of  paroxysms,  usually 
ixkQibiued  with  accentuation  of  the  oscilhitions  in  the  stationary  period. 
(e)  Absence  of  precritical  elevation. 

3«  (fi)  Anticipating  paroxysms  which  occur  in  mild  as  well  as  in  severe 
vtmA^  {b)  Ketafding  paroxysms  occurring  in  severe  attacks  as  well  as  in 
mild  ones,  (V*)  Prolongation  of  paroxysms,  so  that  apyrexia  becomes  im- 
fierfei^t,  (d)  Slight  oscillations  of  LemiK^rature  during  apyrexia.  (c)  Double 
tertian. 

I.«astly,  complicated  or  irregular  curves  may  be  produced  by  the  fol- 
lowing, {a)  The  existence  of  two  varieties  of  parasites  in  the  bhx>d.  (t)  As 
a  r*«ult  oi'  therajieutic  measures.     Ciuinine  may  produce  a  simpler  form. 

The  remittent  forra,  as  we  see  it  with  us,  or  the  continuous  form,  may 
\w  |u\Hluc4tl  by  cither  the  iutcrmittcjit  hiematozoijn  or  the  remittent  h^ma- 
lixjiKuu  Most  commonly,  liowevcr,  it  is  produt^^  by  the  remittent  luemato- 
•UiHi.  I  f  the  statement  made  by  Marcliiafava  and  Bignami  is  cori'ect,  the 
nuvhauism  o'f  the  product  ion  of  prolonged  attacks  is  to  lie  referred  either 
to  the  presence  of  several  generations  of  parasites  or  to  the  coalescjcnce  of 
iudividuat  {wiroxysms.  This  form  has  given  rise  to  much  confusion  as  to 
dtaguo.sis.  The  differentiation  of  typhoid  fever  is  extremely  difficult  in 
ehildtvu  ;  so  much  so  is  this  the  case  that  even  to-day  excellent  authorities 
wmn-i  that  a  lung-coutinued  fever  in  children  cannot  be  due  to  malarial 
iiiliH^*tiou.  On  the  other  hand,  it  is  a  curious  phenomenon  that  we  should 
ivvort  to  the  opinion  held  twenty-five  years  ago,  that  i-emittent  fever  in 
ehildivu  is  always  typhoid  fever;  that  this  is  a  very  bniad  generalization 
which  d(X^  not  liold  g<:)od  almost  gfMS  without  saying.    Both  typhoid  fever 

,  true  malarial  remittent  fever  occur  in  children  of  all  ages.    Widal's  test  ^ 


*  8ee  itrtick,  Typhoid  Fever,  page  167,  of  tbU  volume, 
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WAf  kelp  us  in  the  diagnosis  of  the  former  affection,  the  clotectiou  of  the 
bematOEodn  will  always  do  so  in  the  hitter.  The  jieeiiliar  views  lield  ve- 
guding  lli€  u&elessziees  of  administering  quinine  in  remittent  or  continued 
fevers  doubtless^  has  much  tt*  do  with  tlie  fre4]ueucv  of  this  tyi>e  of  fever  in 
the  auiumD.  It  is  but  just  to  say  that  one  of  ns  has  been  thoroughly  cou- 
ratd  Ui  the  view  that  true  malarial  remittent  fever  occui-s  in  children, 
both  on  aooount  of  finding  the  lueniatozoon  in  these  cases,  as  well  as  on 
ifiDOiinl  of  the  efficacy  of  quinine  when  given  in  sufficiently  large  doses  for 
aailBciently  long  time.  Relapsf*s  are  common  in  this  form,  as  well  as  in 
all  oihcT  forms  of  malarial  intoxication.  Nothing  need  be  added,  as  far  as 
the  cliDical  picture  is  concerned,  to  the  description  given  by  one  of  us  here- 
tofore. 

PERNICIOUS    FEVERS. 

The  forms  as  noticed  in  children  are  principally  of  two  tvfjes, — the 
comatose  forms  and  the  convulsive  and  eclamptic  forms.  (Concetti*)  The 
Cnl  IS  noticed  especially  in  very  young  infants.  After  one  or  two  parox- 
TBOiSy  intermittent  in  nature,  there  come  on  coma,  very  high  tem|>eratni'ej 
42**  to  43^  C.  (107'^  tn  109''  F.),  sometimes  convulaionSj  and  then  death. 
In  the  convulsive  and  eclamptic  &eizui*es  the  history  seems  to  he  the  same. 

Treataient. — ^As  far  as  prophylaxis  is  concerned^  the  previous  experi- 
ence of  the  value  of  small  doses  of  quinine  for  a  great  length  of  time  has 
been  emphasized  by  continuous  exi>erience.  For  the  sake  of  prophylaxis, 
quinine  should  be  given  in  very  minute  doses, — 0.065,  gr.  i, — morning 
and  e%*eoing.  Since  the  waiting  of  the  former  article  by  one  of  us,  very 
little  thai  18  new  has  l^een  added  to  the  methods  of  giving  quinine  to  chil- 
dien  by  the  mouUi.  The  l)est  methods  still  remain  those  recommended  in 
tiie  previous  article.  Aufrccht  has  again  ciilled  attention  to  the  advantages 
of  quinine  tannate  in  children's  practice,  hut  does  not  lay  sufficient  stress 
spon  doaage  nor  upon  the  eom}>arative  un(;eitainty  of  its  action.  In  the 
taautment  of  malaria  it  has  l>ecn  shown  by  (jrolgi  that  quinine  acts  especially 
upon  the  youthful  forms  of  the  hflematozoou,  that  it  prevents  its  develoji- 
neot  to  a  certain  extent,  but  not  absolutely^  and  that  eventually  it  will 
iftaiek  all  the  various  forms  of  the  htematozoon.  In  the  treatment  of  inter- 
mittent forms  it  has  Imm?u  sliown  by  Golgi  that  lu  the  tertian  form  the  Ijcst 
tune  In  give  quinine  is  three,  four,  or  five  hours  Ixdore  the  jMiroxysm,  this 
•bo  being  a  good  time  for  the  quartan  form.  The  quinine  is  to  Ije  given  in 
MK  laige  dose.  It  is  not  as  effiatcious  at  the  end  of  the  attack,  because  the 
pwiMfiifB  are  not  prevented  irorn  entering  the  red  corpuscles.  By  giving  the 
qoijiine  in  the  beginning  of  apyrexia  a  certain  effect  can  be  producetl, 
Iboiigh  not  a  iKisitive  one.  In  the  quaiiixn  form  the  end  of  the  second  day 
rf  apjrrexia  is  verj'  favorable,  because  of  the  endix^rpuscular  condition  of 
dto  IttBfDaloflDon*  One  dose  in  the  majority  of  cases,  given  at  the  right 
tme,  destroys  the  infection,  but  the  most  rational  method  is  to  continue 
with  the  qniDiue  for  a  few  days.  Golgi  quotes  Kerncr  as  saying  that  '^six 
bomatler  the  quinia  is  introduced  the  krgest  quantity  of  quinia  is  shown 
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in  the  blood."  Baoelli  states  that  the  amount  of  quinine  must  be  as  1 1& 
5<}0()  of  the  weight,  in  order  that  perfect  effects  may  l»e  prod  need.  By 
means  of  this  rule  the  dosage  for  children  can  be  accurately  determined  ;  as 
it  also  applies  to  the  amount  to  be  used  by  intravenous  injection,  it  will 
be  seen  that  for  administratiun  by  the  mouth  the  dose  must  be  increased  con- 
siderably. This  can  be  done  with  impunity,  as  children  tolerate  compara- 
tix^ely  lai^e  doses,  Laveran  gives  the  foUnwing  directions  :  ^*  The  type 
of  fever  ought,  in  my  opinion,  not  to  sensibly  modify  the  method  of  treat- 
ment, after  we  have  once  been  assured  by  an  examination  of  the  blor»d  that 
the  fever  is  indeed  due  to  malunal  infection.  As  an  example,  we  might 
prescribe  for  a  male  adult,  on  the  first,  se<-'ond,  and  third  days,  from  0.80- 
1,00,  gr.  xii-xv,  of  quinine  hydrochl orate  daily  in  the  course  of  twenty- 
four  hours.  On  the  fourth,  fifth,  sixth,  and  seventh  days,  no  quinine.  On 
tlie  eighth,  ninth,  and  tenth  days,  0.6CM),80,  gr.  ix-xii,  of  quinine  hydro- 
chlomte.  On  the  eleventh  to  the  fourteenth  day,  no  quinine.  On  the 
fifteeuth  and  sixteenth  days,  0.60-0.80,  gr.  ix-xii,  quinine  hydrochlorate. 
From  the  seventeenth  to  the  twentieth  day,  no  quinine.  The  twenty-first 
and  twenty -second  days,  0.6(-M).80,  gr.  ix-xii,  quinine  hydrochlorate.  In 
the  case  of  children  four  years  of  age  and  upwards,  0.30-0.40,  gr,  v—vi, 
of  quinine  in  divided  doses  may  l>e  prescribed  daily.  Children  from  two 
to  four  years  of  age  should  receive  from  0:20  to  0.30,  gr.  iii-v  ;  children 
from  one  to  two  years  of  age,  0.12—0.20,  gr,  iss-iii.  In  the  case  of  infants 
under  twelve  months  of  age,  0.05-0.10,  gr.  |-iss,  quinine  hydrochlorate 
may  be  given  by  rectal  injection.  (J.  Simon.y  It  wil!  be  seen  that 
much  stress  is  laid  u[)OU  the  prevention  of  rekiKses,  a  matter,  according  to 
the  experience  of  one  of  us,  of  the  highest  importance,  and  referred  to 
in  exiejiso  in  the  previous  edition.  Another  method  of  giving  quinine — 
especially  recommended  by  Thayer  for  milder  forms — is  the  adminis- 
tratioD  of  small  doses  three  times  daily :  he  furthermore  recommends  the 
giving  of  the  large  dose  afler  the  paroxysms.  It  rt^ally  seems  as  if  all 
mcth*xls  lead  to  the  desired  result,  the  only  thing  to  do  being  to  give  quinine, 
Ijccause,  sooner  or  later,  all  the  stages  of  the  luematozoou  will  he  affected  by 
it.  The  metht>ds  of  giving  quinine  by  the  rectum  and  eudermically  are  the 
ones  most  dubious  in  results. 

The  treatment  of  the  remittent  and  continuous  forms  can  be  summed 
up  in  the  continuous  and  c^onstant  use  of  quinine.  It  will  be  seen,  by  re- 
ferring to  the  opinions  expressed  l>v  w^riters  in  all  countries,  that  the  eff€H?t 
of  quinine  is  very  much  less  jwsitive  in  this  form  than  in  the  intermittent 
forms.  It  is  possible  that  this  has  been  overestimated.  It  is  probable 
tliat  many  of  the  t^mditions  classed  as  remittent  fever  are  not  mahiriaL  It 
is,  furdiermore,  pmhable  that  sufficient  patience  lias  not  been  exhibited  in 
the  administration  of  quinine.  The  conclusions,  therefi^re,  as  to  the  efficacy 
of  this  drug  in  remittent  forms  are  more  or  less  imperfect.  The  methtid 
of  giving  quinine  in  this  form  of  the  disease  is  to  administer  it  during  apy- 
rexia  in  one  large  dose,  or  to  divide  this  dose  into  two,  giving  one  late  in 
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and  the  other  early  iii  the  morning,  or  to  give  the  quinine 
i%*ely  small  doses  throughout  the  day.  Whichever  methoil  is 
mufiofedy  persistency  is  abBolutely  neeessary,  and  the  quinine  should  be 
eootraued  for  some  tinie  after  the  discontinuance  of  the  fever,  in  onler 
tluil  rdapees  may  be  prevented. 

For  the  pemicious  types  it  is  necessary  to  give  the  quinine  hypoder- 
mtcadly*  For  this  purpose  either  the  hydroehloratc  of  quiniue,  or  the  mu- 
riate af  quinine  and  urcii,  or  any  other  thoroughly  soluble  preparation  can 
be  used.  The  method  of  Baet4Ii  consists  in  giving  intravenous  injections 
of  quioioe  hydrochlorate  according  to  the  following  formula: 


E   QtiJniie  hydrochloratifl,  1,00  j 
Sudii  chlorifil  0.76; 
Aquw  defiiillatap,  10.00. 


rBy  ilioee  who  have  dealt  very  much  with  [pernicious  forms  it  is  stated 
disl  the  hypodermic  method  enjoys  all  the  advantages  of  the  intm venous 
Meof  qQiDine  without  its  disadv^antagc^.     In  addition  to  the  use  of  quinine, 
I        ttie  Italian  and  German  physicians  speak  very  highly  of  inhalations  of 
ozygen  and  hypodermic  injections  of  ether. 

The  only  substance  that  has  l>een  introduced  lately  as  a  substitute  for 
quiojue  is  methyl  blue,  by  Gutnian  and  Ehrlich,  who  Iwised  their  conclusions 
Qpon  the  treatment  of  two  cases  of  interniittent  fever,  their  theoretical  basis 
being  the  fact  that  the  substance  is  taken  up  by  live  plasmodia  and  by  red 
blo«jd -corpuscles.  "  The  attacks  of  fever  disappear  tjjxm  using  methyl  blue 
wiUnii  tlie  first  few  days,  and  at  the  latest  within  eight  days  the  plasmodia 
alao  disaj»pear/'  Continuous  exi>erienee  has  shown  that  these  conclusions 
are  hasty  and  unwarranted,  and  that  in  no  sense  of  the  word  can  metliyl 
blue  lake  the  place  of  quinine.  Many  other  substances  have  been  riKx>m- 
Biokded  as  snbstitntee  for  quinine,  the  most  prominent  being  phenoc^U  hy- 
diale,  picric  acid,  helianthus  annuus  (the  sunflower),  iodine  ;  but  it  seems  that 
the  old  method  of  rea^iioning  of  post  hoc  ergo  propter  hoi*  has  been  too  freely 
iwd  and  the  self-limited  nature  of  many  attacks  of  interniittent  fever  too 
muly  fotp»tteu^  so  that  Laveran  must  l>e  considered  as  right  when  he  says, 
**I|  is  eafe  to  say  that  we  are  acquainted  with  no  drug  that  is  rtnlly  de- 
«nring  the  title  [i.^.»  ^  substitute  for  quinia],  and  which  in  a  gra%*e  case  of 
anUarial  fever  can  inspire  the  same  degree  of  confidence  as  quinia.'' 


MALARIAL  CACHEXIA. 

It  baa  been  shown  by  Golgi  that  ai'senic  has  no  effect  upon  the  malarial 
phiBiodia.  Indeed,  in  the  chronic  forms,  in  which  the  crescents  are  |)re8- 
fiit,  medieinal  effects  are  extremely  mre,  if  they  exist  at  all.  Notwith- 
fUmling  this  fact,  arsenic  still  holds  the  same  position  towards  the  chronic 
(oodttiaiia  that  quinine  does  towards  the  acute  ones.  Iron  preparations  are 
ifaiK^oielj  necessary  ;  otherwise  the  treatment  must  remain  as  it  has  bt^'n, 
•jmptomatic.     For  the  enlargement  of  the  spleen  hydropathic  measures 
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have  been  found  of  great  value.  The  application  of  a  stream  of  water  to 
the  spleen,  in  the  form  of  the  spout  bath,  as  it  is  employed  in  several  of 
our  bathing  places  in  this  country  and  abroad,  seems  to  be  of  great  benefit. 
The  use  of  cold  douches  over  the  spleen,  massage,  and  electricity  have  also 
been  highly  recommended.  Above  all,  good  food,  good  ur,  and,  if  pos- 
sible, removal  from  continued  infection  are  essential. — F.  F.  F. 
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Beflnition, — Influenza  is  an  at-iite  infections  fever,  caused  by  the  baeil- 
Itt  of  Pfeiffer,  and  cbaracterizetl  by  a  peculiar  nervous  prostration  and 
citiirrh  of  the  respiratory,  gastro-enteric,  and  other  nuieous  membranes. 

History. — Until  the  great  pandemic  that  Ix'gan  in  the  fall  of  1889  most 
pcietitioners  of  the  present  generation  knew  of  influenza  only  in  the  history 
of  the  epidemics  of  the  past. 

Vague  mention  is  made  by  old  writei's  of  epidemics  tliat  in  all  prob- 
ibility  were  of  this  di!*easc%  so  that  it  may  be  said  that  extensive  epidemics 
uf  iafluenza  have  prevailed  from  the  earliest  times. 

Accurate  descriptions  of  the  disease  are  found  in  the  writings  of  the 
early  part  of  the  sixteenth  century.  Since  that  time  frequent  epidemics 
tlivt  liave  swept  over  a  part  or  the  whole  of  the  civilized  world  have  been 
docribed.  Since  1655  repeated  outbreaks  have  occurred  in  the  United 
^^Caies,  the  last  great  epidemic  in  1847—48.  In  recent  years  various  visita- 
tions have  occurred  that  have  been  classified  as  influenza  by  able  clinicians, 
aUkcMigh  from  the  raild  character  of  the  epidemics  and  their  limitc*d  extent 
tbfy  bave  not  receivetl  eonspicuous  mention  in  medical  literature.  Loom  is 
Mievts  that  influenza  haa  prevailed  in  New  York  for  at  least  twenty-five 
jrttiBi  and  Da  Costa  described  the  characteristics  of  an  epidemic  that  pre- 
viiled  over  a  wide  area  in  the  United  States  in  1879.  Only  future  Imcte- 
riologicail  investigation  can  determine  the  identity  of  such  mild  visitations 
vitli  tlie  great  and  grave  jjamlemics. 

Oiiginating  in  Eastern  Asia,  wliere  the  disease  apfwars  to  be  almost 
ndiwic,  the  course  of  the  later  epidemics  has  been  alm<»st  uniformly  from 
Mi  Id  waet.  Appearing  first  in  Bokhara,  in  May,  1889,  the  recent  pan- 
davtie  followed  the  well-beaten  |xith.  St.  Petersburg  was  reach wl  l:»y  the 
Old  of  October,  and  the  epidemic  quickly  attracted  the  attention  of  the 
mWa&i  world  by  its  gravity  and  extent.  The  wliole  of  Euro(ie  was  in 
tligliap  by  the  end  of  Decendier.  ItH  a]ipearauce  was  announced  iu  New 
Yofk  by  the  middle  of  Deceoil>er,  and  in  two  weeks  it  had  assumed  epi- 
denie  pioportiuoa.  From  the  Atlantic  seaboard  the  whole  of  North 
AoMfica  was  invaded  during  the  first  few  weeks  of  1890.  With  Euro{>e 
at  a  centre^  the  ctvilizetl  portions  of  tlie  StiUtliern  hemisphere  were  suerx^- 
iitrdy  bvaded   along   the   routes   of  commercial   communication.     With 

811 


312 


INFLUENZA    (lA   ORIPPE), 


cjocasional  local  outbreaks  and  numerous  sporadic  cai3.es,  influenza  slum- 
bered during  tlie  summer  and  tall  oi"  1890*  In  January,  1891,  the  sec^ond 
great  epidemic  began  in  New  Orleans,  and  from  that  point  b^an  its  jour- 
ney around  the  world,  this  time  travelling  from  west  to  east,  reversing  the 
usual  direction  of  its  eoui-se.  The  Atlantic  seaboard  vrm  reached  in  April, 
and  ill  the  sucsc^eeding  few  months  it  bad  revisited  the  whole  of  Europe.  A 
milder  and  less  prolonged  epidemic  prevaile<l  in  1892. 

Etiology, — Pfeiffer  in  1892  announced  the  disa^very  of  the  bacillus 
of  influenza,  aud  corrobomtive  testimony  by  other  eminent  bacteriologists 
confirms  Lis  observations  and  exi>eriments.  Pteiffer^s  bacillus  is  very 
small, — 0.8  of  a  mieromillinietre  long  and  0.4  of  a  micromilHmeti^  tliick, 
(Klein.)  It  occurs  singly,  in  paii-s,  and  in  masses.  Stained  specimens  show 
the  protoplasm  segregated  into  bulbous  extremities  with  an  unstiined  cen- 
tral shaft.  It  thus  closely  n^semljles  a  diplococcus.  It  has  been  found  in 
large  numl^ers  in  the  blood  and  sputum,  the  bronchial  seci-etion,  peribron- 
chial tissue^  and  pleuml  exudate  of  influenza  fiatiente.  It  is  said  that  the 
number  of  bacilli  found  iu  the  spntom  lias  a  distinct  i-ehit ion  to  the  severity 
of  the  disease.  It  gives  characteristic  cultures  to  the  fifteenth  generation. 
Inoculated  apes  and  rabbits  develop  typical  influenza. 

Susceptibility  to  influenza  is  nioi'e  general  than  is  the  case  with  any 
other  infection  except  variola.  During  an  epidemic  individuals  of  all  ages 
and  conditions  are  liable  to  he  attacked.  The  aged  and  those  who  are  physi- 
cally and  nervously  depressed  are  esi>ecially  susceptible.  Childrt^n  enjoy  a 
certain  immunity  which  varies  in  different  epidemics.  Young  infants  more 
uniformly  are  immime.  In  the  rei-ent  epidemic,  while  young  subjects  were 
much  less  gravely  affected  than  adults,  a  large  percentage  of  them  contracted 
the  disease.  The  immunity  conferred  by  one  att^ick  is  short  and  unt^rtain. 
Relapses  and  second  and  even  third  attacks  are  frequent  in  die  same  epidemic, 
and  many  individuals  contract  the  disease  at  each  epidemic  reenrrence. 

The  abundant  evidence  accumulated  during  the  recent  prevalence  of  the 
disease  has  made  it  ceitain  that  the  disease  is  propagated  by  personal  con* 
tact  aud  by  fomites;  and  when  the  medical  profession  can  overcome  the 
influence  of  the  old  idea  that  the  disease  is  transmittal  through  the  air  or 
in  some  other  occult  way,  it  will  be  realized  that  influenza  is  intensely  con- 
tagious. The  poison  api^eai^  to  be  received  by  the  inspired  air.  Like 
measles,  it  infects  actively  from  the  inception  of  the  symptoms.  The  perifjd 
of  incubation  is  short, —  from  one  to  fi>ur  or  Bve  days,  and  many  cases 
develop  within  a  few  hours. 

The  foregoing  facts  in  the  etiology  of  influenza  are  sufficient,  we  believe, 
to  explain  what  has  l>een  the  cause  of  much  dispuie  and  uncertainty  of  ex- 
pression,— namely,  the  extraordinary  rapidity  of  the  diffusion  of  tlie  disease. 

With  our  total  ignorance  of  the  influences  that  make  an  environment 
favoring  an  epidemic  development  of  the  organism  of  any  contagious  disease, 
it  is  useless  to  speculate  on  the  atmospheric  or  telluric  conditions  that  may 
precipitate  an  epidemic  of  influenza. 
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P&tholo^cal  Anatomy.— There  are  no  morhit!  changes  characteristic 
of  infliienm.  The  bacilli  are  found  in  the  blood,  in  the  secretions  of  the 
mpimtory  muooug  membrane,  and  in  the  lung  tissue.  Very  few  children 
uriih  UQCLiin plicated  influenza  die.  If  death  takes  place  from  the  intensity 
of  the  iDfcutian  there  may  be  no  gross  changes  indicating  the  cause  of 
death.  Mo^t  cases,  however,  pi^esent  the  lesions  of  catarrlial  inflammatiou 
of  the  respiratory  and  digestive  tracte.  Complicated  cases  present  the 
leiioas  of  tlie  complicating  disease*  Lobar  pneumonia  and  broncho- 
pnrainoQia  are  tlie  most  common.  Any  orgau  or  tiasue  may  be  the  seat  of 
a  aeoondaiy  infective  inflammation* 

Byxnptoinatolog'y. — The  symptomatology  of  influcuzii  presents  a  great 
variability  which  is  manitl^t  not  only  in  diifercnt  e[HdemicSj  but  also  in 
iittlividual  ctkse^  of  the  same  epidemic.  Between  the  mild  cases  that  differ 
boi  Itlile  ftvm  an  oitlinary  catarrh  of  the  npi^er  respiratory  tract  and  the 
MVere  coses  tliat  exhibit  all  the  phenomena  of  a  protbund  systemic  infection 
ire  cases  of  aU  grades  of  severity  and  presenting  the  most  varie<i  c<jm plexus 
of  symptoms  due  to  local  congestions  and  inflammations, 

AocordiDg  to  the  prominence  of  the  local  symptoms,  writers  have  vari- 
mdy  classified  the  protean  forms  of  the  disease.  No  classification  is  en- 
tirely satisfaetoiT. 

As  the  disease  presents  itself  in  children,  cases  may  be  grouped  for 
eUaieal  description  into,^ — 

L  Influenza  without  prominent  catarrhal  symptoms. 

2-  Influenza  with  prominent  catarrhal  symptoms. 

(1)  Ir^uenui  without  Prominent  Cafarrhai  Sifmptoms, — A  typical  case 
of  this  ^roup  b^ius  abruptly  with  chilliness,  quickly  followed  by  severe 
hffidtcbey  pain  in  the  eyeballs,  and  general  muscular  aching.  The  various 
paios  aiie  more  distressing  in  this  disease  than  almost  any  other  acute  infec- 
ti(ifi«  and  are  quiie  characteristic.  Vomiting  is  froc|uently  observed.  The 
lempeniture  quickly  rises  to  102*^  F.  to  104°  F. ;  the  pnlse  is  quickened, 
illliougb  ofteu  slower  than  the  temperature  would  indicate.  Prostmtion 
comes  early,  and  iu  all  except  the  mildest  cases  is  pronounced.  Mild 
aiK^pharyngeal  catarrh  and  a  slight  persistent  congh  are  usually  pi*esent, 
Tkc  le%'er  is  of  an  irregularly  remittent  type^  is  highest  during  the  first 
&j«  uf  the  attack,  and  disappears  by  lysis.  Often  for  a  week  or  more  after 
d^ierveaeenoe  an  afterno<^n  rise  of  one  or  two  degrees  persists.  A  subnormal 
ianMjiiiture  is  not  infraiuent  during  the  prostration  of  convalescenee.  The 
mack  oontiDues  from  three  or  four  days  to  a  week,  and  as  the  fever  subsides 
tbe  ebild  is  left  anaemic  and  prostrated.  Convalescence  is  often  protracted, 
and  b  frequently  interinpted  by  mild  febrile  relapses,  with  symptoms  of  fleet- 
iog  eogorgements  of  tlie  respiratory  and  gastro-enterie  mucous  meudjranes. 

A  severe  form  of  influenza  witliout  catarrh  is  observed  in  children, 
diataclmaed  by  the  symptoms  of  proi'onnd  systemic  intoxication.  As 
Boll  iays,  these  cases  closely  resemble  pneumonia  in  their  onset  and  course, 
villi  the   pulmonary   sym[»toms   aud   physical   signs  aljsent.      Vomitinijc 
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aud  often  oonviilsions  mark  the  onset.  The  teriipemture  is  liigh,  from 
KKl^  F.  to  106 "^  F,  Tliere  are  severe  headache^  delirium  and  stupor,  often 
photophobia  and  opisthotonos.  The  symptoras  may  closely  simulate  men- 
ingitis. The  eourse  of  these  grave  symptoms  is  short.  In  two  or  three 
days  they  subside^  and  the  ease  pursues  tlie  usual  slow  convalesoenee. 

Severe  influenza  in  yoiaig  infants  often  assumes  |>eculiar  foitures*  The 
eliniml  history  of  these  cases  is  well  descrilDed  by  Holt-  "Even  though 
the  tem|>erature  is  but  little  above  normal,  the  prostration  is  extreme.  The 
eyes  an.^  sunken,  the  face  is  pale,  there  is  marked  apatliy,  and  food  is  often 
refused  altogether.  In  other  eases  there  are  cyanosis  and  very  rapid  respi- 
ration, indimtitig  acute  congestion  of  the  lungs,  although  no  abnormal  signs 
are  present,  ex<:'ept  very  feeble  breathing  sounds.  Nearly  always  there  id  a 
disturbance  of  digestion,  with  vomiting  and  undigestetl  stools.  r>eath  may 
oiv'ur  In  two  or  three  days;  sometimes  it  is  postponetl  for  a  week,  tlie  chief 
symptoms  being  gradually  increasing  prostmtion,  and  finally  collapse,  with- 
out the  development  of  any  marked  local  evidence  of  disease.  The  system 
seems  in  these  cases  to  be  overpowere<l  by  tlie  intensity  of  the  poison.  In 
other  case^  pneumonia  develops,  and  from  this  death  occurs." 

(2)  Injiuensa  icith  Prominent  Cafarrknl  Stpnptoms, — In  a  large  per- 
centage of  cases  of  influenza  local  symptoras  develop  dependent  upon  local 
congestions  and  inflammations  that  are  the  result  of  the  action  of  the  influ- 
enza poisiDn.  These  local  patliologieal  processes  cannot  be  looked  upon  as 
complicatioos.  The  great  complexity  that  is  thus  given  to  the  symptoms 
renders  it  advisable  to  group  cases  into  clinical  varietieB. 

In  the  citfarrhai  Jonn  either  the  upjx-r  or  the  lower  respiratory  tract,  or 
both,  may  be  involvctb  In  some  cases  the  peculiar  specific  inflammation 
invades  the  lung  tissue. 

When  the  upper  respiratoiy  tract  is  chiefly  involved  there  are  the  usual 
symptoms  of  a  severe,  acute  rhino-pharyngitis  and  laryngo- tracheitis. 
Serous  and  sero-purulent  discharge  from  the  nose  is  abundant,  and  often 
excoriates  the  nostrils.  The  pharynx  is  red,  the  tonsils  are  swollen  and 
often  the  seat  of  follicular  exudate.  Earely  a  continuous  pseudo-membrane 
forms.  The  inflammation  may  extend  to  the  Eustachian  tubes  and  middle 
ear  or  to  the  mouth.  Swelling  of  the  cervical  glands  is  usual.  The  laryn- 
gead  and  tracheal  involvement  is  shown  by  the  hoai'se  voice  and  the  barsh, 
dry,  and  olistinate  cough. 

Involvement  of  the  lower  respiratory  tract  gives  rise  to  shortj  frequent 
coughing,  rapid  and  opjvressetl  breathing,  chest-pnin,  and  Sijrenees.  Fleet- 
ing engorgements  of  areas  of  lung  tissue  without  the  development  of' 
pneumonia  are  not  infrfx|uently  noted. 

In  a  smaller  [>ercentage  of  cases  vomiting,  diarrhoea,  tenesmus,  and  ab* 
dominal  ixxin  are  the  prominent  local  symptoms.     This  is  the  c/astra-enterioi 
form.     The  symj»toms  of  a  iiastro-enteric  catarrh   go  along  with  the  usual 
general  symptoms  of  influenza^  and  then,  as  a  ride,  fade  away.     Influenza 
being  a  cold-woither  disease,  the  gaatro-eoterie  inflammation  is  rarely  dan- 
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^  iltBough  it  may  be  so  in  very  yoiing  infants.     In  a  few  cases  an 

rtfaema  or  an  urticaria  has  l:>een  notetl, 

OompHcations. — The  iutliietiKa  bacillus  appears  to  he  able  to  excite 
local  inflammations  of  sufficient  intensity  to  hc^  caile*!  complications.  More 
hiCteriolc^Gal  work,  however,  will  l>e  ne<?es.sary  to  determine  the  relative 
iniportazioe  of  Pfeilfer's  bacillus  and  of  other  jmthogeuic  organisms  in  tlie 
etiology  of  tlie  complicatious  of  influenza. 

loflaeDJCB,  like  measles  and  scarlatina,  renders  the  tissues  exquisitely 
meeptible  to  pneiimococcus  and  streptocfK^cus  invasion,  and  the  few  experi- 
mmts  aod  observations  made  up  to  the  present  time  favor  the  view  that  the 
CMliplications  of  influenza  are  chiefly  sec*ondary  infectious. 

Pneumonia  is  the  most  frccjuent  and  serious  com  plication.  Broncho- 
poenmonia  is  the  usual  form,  although  lolmr  puenmonia,  running  a  typical 
oouffe,  is  not  infreipiently  seen*  Abortive  and  irregular  types,  probably 
iiuxed  infet^tions,  are  common.  They  are  chamcterizal  by  a  short  duration, 
•od  a  temperature,  prostration^  and  cerebral  symptoms  out  of  proportion  in 
tkrir  severity  to  the  indications  of  local  disease. 

Implication  of  the  pleura  is  frecjuent,  and  not  infrequently  terminates 
ta  empyema.  Pulmonary  inflammations  usually  api>ear  during  the  de- 
cfintsig  stage  of  the  disease,  although  the  iDfeetiou  often  ex[KHids  its  force 
I  on  the  lungs  from  the  beginning. 

Cervical  adenitis  from  tliroat  infection  is  very  frequent  when  severe 

irrti  of  the  upper  respiratory  tract  accompanies  the  disease.     Suppuration 

often  follows.     Catarrhal  and  purulent  otitis  media  is  exceedingly  frefiuent 

ni  these  cases.     Gastroenteritis  of  severe  type  is  common  in  some  epidemics. 

[Sfpliritis  and  pyelitis  have  beeu  observed.     The  central  and  peripheral 

iKfTe  disturbances  so  common  in  adults  are  very  rare  in  children. 

A  severe  and  persistent  aniemia  almost  ahvays  follows  influenza  of  a 
fiave  type,  and  for  weeks  a  child  is  very  susceptible  to  relapses  of  the 
;  fntnrr  disease   and  to  catarrhal   influmraatious  of  the  various   mucous 

ibcmoes.  Only  repeatetl  nupleasant  experiences  will  teach  the  physician 
Ac  care  these  patients  i-cciuii-e  diunug  their  long  a^nvalescence. 

Chronic  nasal  catarrh,  adenoids  Ju  the  naso-pharynx,  and  hypertrophied 

mh  are  frequent  sequelae.     Susceptibility  to  tuberculosis  is  greatly  in* 

DiagrnoBis. — Mild  influenza  cannot  be  distinguished  from  a  simple 
iCBle  cattairh.  The  prevalence  of  an  epidemic  makes  the  diagnosis  of  in* 
tmom  probable. 

HrvcfB  cases  may  simulate  any  one  of  several  of  the  acute  infections* 
finriaif  ao  epidemic  difTerentiation  may  be  easy,  but  sporadic  eases  are 
tftfa  very  puzzling,  and  only  the  progress  of  the  case  will  clear  up  the 
£iflloaa.  The  dist?ase  is  frtqueutly  a  close  counterfeit  of  pneumonia, 
MmleDce  of  the  respiratory  symptoms  in  two  or  three  days  and  the 
lUniQE  '  ''  T  .H^l  signs  mark  au  influenza.  The  <*erehral  symptoms  may 
cWriy  :  those  of  meningitis.     Malaria  and  typhoid  fever  are  ex-» 
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eluded  by  n«^ative  bacteriologk^l  tests  and  the  abs^ence  of  the  character- 
jstiL'  syraptonis  of  these  diseases^  A  suspicion  of  scarlatina  or  measles  mav 
couiuse  the  diaguutsis  for  a  day  or  two.  Severe  constitutional  syra|Ytoius 
without  the  evideooe  of  local  disease  are  charactenstic  of  influenza. 

Prognosifi. — The  prognosis  will  depend  uptjn  the  age  of  the  child  and 
the  nature  and  severity  of  the  complications.  In  older  cliildreu  mild  un- 
eomplieatetl  influenza  is  an  insignificant  disease,  and  even  the  eevere  eases 
with  alarming  initial  symptoms  arc  very  rarely  fatal.  In  young  infants 
severe  influenza  is  a  more  serious  matter.  The  nucomplieated  form  is 
sometimes  fatal,  and  grave  complications,  ]jai-tieu]arly  pneumonia,  are  often 
a  source  of  danger.  The  remote  elfeets  of  au  influenza  may  be  serious  ou 
account  of  the  auicmia  and  the  susceptibility  to  other  diseases  that  long 
persist.  .  H 

Treatment, — Rest  in  bed  until  convalescence  is  well  under  way  is  essea* 
tial  in  the  treatment  of  influenza,  and  the  most  careful  hygienic  supervision 
should  lie  maintained  over  a  child  until  the  danger  of  relapse  and  secondary 
infection  has  jiassed*  The  c<3urse  of  the  primary  infection  cannot  be 
Bhortened  by  medli'ation,  The  indications  are  to  relieve  the  distressing 
eympt^)ms  and  sustain  the  sti'ength  of  the  patieut.  A  mild  cathartic  of 
calomel  and  soda  should  \ye  given  at  the  onset  of  the  disease.  Following 
this,  a  diaphoretic  of  spirit  of  nitrous  ether  and  liquid  Dover's  powder  may 
be  given.  The  headache,  nerve  symptoms,  and  muscular  jjains  are  bt^t 
relieved  by  phenacetin  in  doses  of  one  grain  to  a  child  two  years  old,  re- 
peated every  hour  for  tAvo  or  three  doses.  Given  in  this  way  for  the  first 
three  or  four  days,  and  administered  at  the  begiuniug  of  the  aflernixin  ex- 
acerbation of  fever  and  discomfort,  this  drug  takes  much  from  the  disti^sa 
of  the  attack.  Codeine  aids  the  sedativ^e  effect  of  phenacetin  and  pt^e vents 
a  possible  depression,  Hiajh  fever  is  best  controlled  by  the  tepid  bath, 
giv^n  in  the  manner  usual  in  acute  diseases.  Quinine  in  moderately  full 
doses  has  proved  in  the  recent  epidemic  to  be  of  much  value.  It  may  be 
given  during  the  whole  course  of  the  disease,  unless  there  be  marked  gastro- 
enteric disturbance. 

The  distressing  cough  of  the  first  days  of  the  disease  is  relieved  by  I 
codeine  iu  full  doses.  Later  cod-liver  oil  and  creosote  act  l>etter  than  thel 
ord i  n a ly  ex  pt Mi-t uni  n ts. 

Local  treatment  of  the  nose  and  throat  is  essential  iu  all  cases  attended  j 
with  severe  catarrh  of  the  up|>er  respiratory  tract.  Thorough  irrigation 
of  the  nose  aud  throat  two  or  thn^  times  a  day  with  normal  saline  solution,  , 
or  a  mild  autiseptic  like  Seiler^s  solution,  diluted  three  or  four  times,  is  al 
most  efficient  prophylactic  against  set*r>ndary  streptococcus  and  pneumoooc*! 
cus  infection.  Throat  treatment  should  be  begun  on  the  second  or  third<4 
day  and  continued  well  into  convalescence. 

Prostration  is  best  met  by  alcohol  or  strychnine.     Convalescence  de-l 
mands  a  careful  tonic  treatment^  and  is  often  hastened  by  a  few  weeks' 
sojourn  iu  a  mild  cltmate. 


By  henry  ASHBY,  M.D.,  F-RCP. 


The  word  scrofulosis  has  suffered  greatly  at  the  hands  of  the  present 
lioD  of  physicians,  and  k  now  much  less  freqiieiitly  heard  than 
fanaerly ;  indeed,  it  has  been  eutirely  abandoned  by  many  writei-s  of 
lifmie.' 

One  of  the  reasons  fur  this  is  to  be  foond  in  the  laet  that  it  has  come  to 
bt  looked  uiK>n  by  the  public  as  a  term  of  reiu'oach,  inasmuch  as  it  is  a 
to  which  **  workhouse"^  ami  '*  paujicr''  children  are  especially  ad- 
1,  and  is  associated  in  the  miiid^  of  parents  with  unsightly  swellings 
•fid  acars  in  the  neck.  To  aay  that  a  child  is  scrofulous  is  to  suggest  sonie- 
lUii^  decidedly  unpleasant  or  distasteful  to  the  parents.  The  pmfession,  I 
find,  are  cautious  in  the  use  of  the  term  in  speaking  to  fmrente.  A 
lime  ago  a  lady  took  her  eliild  to  a  well-known  skin  «nK?ciaUst  to  Vie 
cvued  of  a  tronblesome  eczema  of  the  face,  and,  as  usual,  asked  tlie  cause 
of  the  skin-affectiou.  The  surgeon  noticed  a  scar  in  the  neck  where  a 
«KOua  gland  had  been  removed  some  time  before,  and  tlieu  told  the 
mfllier  that  it  was  **  not  an  ordinary  eczema,  but  a  f/lamhthr  ec*zenm'M 
!f«>  doubt  the  word  scrofula  rose  to  his  lips,  but  he  deemc^l  it  prudeut  to 
i^e  tlie  terra  "glandular'*  instead. 

But  Koch's  discovery  of  the  tubercle  bacillus,  w^hich  he  showed  was 
|irt^.*tit  alike  in  the  **  gray  gnmulations/'  which  were  regarded  as  pathog- 
DOftttmic  of  tubercle,  and  in  the  caseous  gland  masses,  which  wem  called 
BKfofulous,  more  than  anything  else*  has  given  the  coup  fk  gnire  to  the  word 
ioWtilosis.  Henceforth  caseous  ilcgenerations  were  iustauees  of  tubcreu- 
fea*  of  the  chronic  variety,  and  no  other  term  was  needed.  The  presence 
orabfieiioe  of  the  bacillus  is  now  regarded  as  giving  the  clue  to  what  is 
^tb^TcsoJar  and  wliat  is  not,  and  the  uiuch-abused  term  *^  serofulosis**  is 
fcrabbgy  or  has  perished,  in  contempt. 

Wt  maiit,  however,  bear  in  mind  that  while  much  to  which  the  term 

*  S«*  X>r,  Pj-9^mith's  Lumkiiui  Lectures  on  MiioXajgy^  delivered  before  the  Rojal 
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scrofula  has  beeu  applied  is  now  more  correctly  aud  conveniently  inclmled 
in  the  domain  of  tuberculosis,  yet  much  ilmi  was  formerly  called  scix>fulous 
is  not  tubereuhnis  in  the  sense  that  the  si>et'ific  bacilli  are  present.  The 
chronic  aud  inveterate  catarrhs  of  the  nineous  membranes^  the  enlarged 
tousilsi  the  nasal  adcnoid?^^  the  middle-ear  catarrhs,  the  imjictigus,  etc.,  are 
.  not  tubercular  processes.  They  are  often  prec^ur&ons  of  tul>erealo6is,  and 
occur  in  children  who  are  especially  liable  to  become  tubercular* 

May  we  not  ask,  Is  there  not  a  tendency  at  the  present  day  to  overlook 
this  diathesis,  and  to  look  to^^  exclusively  to  the  infective  side  of  tubercu- 
losis? Twenty  yearn  ago  it  was  the  diathesisi  hereditar}'  or  accjuired,  that 
was  alUimportiint,  To-day  there  is  surely  a  danger  of  forgetting  this,  and 
of  looking  upon  tuberculosis  as  we  look  upon  measles,  as  an  infedtiou^  dis- 
eusejUnd  to  sec  danger  only  in  the  distribution  of  tubercular  bacilli  in  sputa, 
milk,  raeatj  or  in  otiier  ways.  Now,  it  is  certainly  true  that  while  there  can 
be  no  tubercular  lesion  without  the  bacillus,  yet  it  requires  a  suitable  soil 
in  which  to  germinate*  It  seems  very  doulrtful  if  it  can  flourish  in  healthv 
tissues.  **  The  soil  is  of  mone  importance  tlian  the  seed."  The  seed  seems, 
in  spite  of  our  efforts,  to  be  cfiextensive  with  our  civilization  ;  in  all  crowded 
populations  it  is  ever  and  universally  present,  waitings  as  it  were,  for  a  suit- 
able soil  to  become  parasitic.  The  congested  and  irritated  lymphatic  gland 
in  the  neck  or  mediastinum  or  mesentery ,  or  an  inflamed  patch  of  lung  or 
boucj  we  know  are  among  its  favorite  soils.  But  not  only  does  it  attach 
itself  to  s[K>ts  in  dire(*t  communication  with  the  external  world,  but  also 
in  dee[>-fteated  parts  where  theR*  is  no  direct  communication,  such  as  the 
epi|)hysis  of  tlie  hip,  the  IkkIicsi  of  the  vertebra,  or  in  the  cerebellum. 
Given  a  suitable  stiil,  ci^eated  by  an  injury  and  chronic  iuflammalion,  in  an 
organ  however  remote  fi"om  the  surfaf*e,  thei-e  the  tubercle  bacilli  find  their 
W'ay  and  start  their  ravages.  They  seem  to  be  as  univcrsiil  as  the  lactic 
acid  Imcillns,  for,  given  exposure  to  the  air  and  a  suitable  tcm|>erature,  milk 
has  not  to  wait  long  before  it  turns  sour.  The  tubercle  Ijacilli  are  like  the 
vultures  of  the  desert,  which  apjiear  to  come  from  nowhere  the  instant  a 
carcass  is  provided. 

Now,  I  have  no  wish  to  depi^eciate  any  efforts  which  are  being  made  to 
prevent  the  distribution  of  tuljercular  bacilli  in  milk  or  by  aerial  diffttsion 
from  phthisical  patients,  but  I  certainly  think  that  what  was  known  as  the 
"scrofulous"  diathesis,  tlie  iiitiirrlis,  the  chronic  intlammatiims,  and  the  im- 
petigos, are  wortliy  of  the  closest  study  in  connection  with  the  question  of 
tuberculosis.  This  r|Ucstion  of  a  suitable  soil  to  which  Ijacilli  can  ding 
and  grow  will  cmsc  to  Ik-  of  innK>i'timce  only  when  mankind  has  diaoo/rered 
a  germless  Arcadia,  of  which  for  the  present  he  can  only  di-eam. 

That  tlie  diathesis  to  which  the  term  scrofula  has  been  applied  is  a  very 
peal  one  all  must  admit,  while  they  may  refuse  to  use  the  wort!  scrofulous 
and  decline  to  invent  a  name,  though  the  ugly  word  "  lyraphatisra''  has 
recently  Ixx^n  coined  to  cover  part  of  the  ground*  That  this  disposition 
is  hereditary,  but  may  be  aggmvatcd  by  bad  sanitary  life  conditions^  is 
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a.  It  is  genemlly  allowc^l  that  it  consists  in  a  tendency  to  chronic 
iDflanimatioDS  of  mocons  merabranes,  skia,  and  bone,  assi>uiated  with  eou- 
gestion  and  hyperplasia  of  tlie  lymphatic  tissue  and  ghinds» 

There  are  a  certain  atiml>er  of  our  ehihl  population  who  inherit  a  greater 
tendency  to  chronic  inflanunatious  ami  catarrhs  than  do  otlier  children  or 
adults.  These  inflammations  and  catarrhs  are  inveterate^  and  oocur  again 
and  again  on  the  slightest  provocation.  Of  this  any  number  of  examples 
oould  be  given,  but  it  is  nn necessary  in  this  article  to  travel  over  the  whole 
of  the  ground.  Let  us  take  as  an  instanee  a  child  who  is  brought  to  the 
surgeon  wdth  a  nasal  discharge,  coujnnctivitis,  and  photophobia  which  have 
lasted  for  months  in  spite  of  home  treatment.  Perhaps  the  skin  of  the 
upper  lip  or  that  around  the  eyes  is  excoriated  and  fretted  by  the  discharge. 
Perhaps  there  is  some  neighboring  impetigo  with  a  semi -purulent  discharge 
and  formation  of  crusts.  Such  a  case  is  not  tubercular,  at  least  the  rhinitis 
and  the  conjunctivitis  arc  not  tubert^nlar ;  but  we  kuow  very  well  tliat  it 
is  exceedingly  likely  to  become  s^J,  The  cervical  glands  are  only  too  apt, 
sooner  or  later,  to  become  inflamed  or  congested  and  the  seat  of  a  tuber- 
cular  process. 

Take  another  instance-  A  child  has  wbooping-congh,  and  this  is  accom- 
panied by  a  bronchitis  or  hrouchial  catarrh  ;  the  attack  will  very  prolmbly 
be  severe  in  the  **  scrofulous*-  child  ;  the  bronchial  glands  become  irritated  ; 
A  suitable  soil  is  provided  for  the  bacilli  of  tubei\*Ie ;  gray  granulations 
make  their  ap[)earance ;  caseation  fullow's,  and  the  neighboring  lung  tissue 
b  invaded.  There  may  be  a  chronic  pneumonia  accompanying  the  whoop- 
ing, which  becomes  tubercular. 

In  another  instance  a  child  suffers  from  a  long-continued  attack  or 
repeated  attacks  of  intestinal  catarrh.  The  adenoid  tissue  of  the  mucous 
membrane  and  the  mesenteric  glands  an?  irritated,  and  tubercular  laacilli 
fiud  a  suitable  soil  in  their  substance.  The  pt»ritoneum  becomes  irritated 
aod  nhares  the  fate  of  the  organs  which  it  surrounds,  a  chronic  or  subacute 
pentonitis  being  started.  j 

In  these  instances  we  cannot  fail  to  note  that  it  is  the  lymphatic  system 
which  is  the  special  seat  of  the  tubercular  process,  and  this  is  particularly 
loin  the  young.  During  c^irly  lift*,  when  active  growth  is  in  progreSvS,  the 
Ijnnphaiic  system  is  abnormally  active^  is  speciaily  prone  to  take  on  intlam- 
malioD  and  to  harbor  and  allow  to  grow  various  pathogenic  organisms.  In 
tiiegrmt  majority  of  cases  during  child liood  it  is  the  lymphatic  glands,  esjie- 
ciaUy  ibofie  which  drain  mucous  membranes,  which  arc  the  first  hosts  of  the 
tubercular  bacillus.  But  before  the  gland  can  bei^ome  a  suitable  culture- 
ground  there  must  be  a  chronic  irritation  or  inflammatiun  taking  place  in 
it  Whether  septic  or  other  cocci  prepare  the  soil  ibr  the  specific  bacilli  we 
only  conjecture. 

Another  point  we  cannot  fail  to  note  is,  that  in  some  cases  the  original 
hmtk  may  be  a  comparatively  mild  om\  while  the  glandular  lesions  may 
bt  OQI  of  all  proportion  to  the  original  lesion,  and  vice  verm.     It  is  inter- 
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esting  also  to  note  how  much  more  liable  glands  in  the  cervical  re 
to  take  on  suppunitiou  than  are  the  bronchial  or  mesenteric  glao* 
koow  that  the  bronchial  glands  and  me&euterie  glands  will,  suppurate  at 
times^  but  with  nothing  like  the  frefineney  of  the  moi*e  su|3^rfit'ially  place 
ones.     Suppuration  is  presumaljly  doe  to  the  activity  of  pus  cocoi,  and 
these  are  far  more  likely  to  tind  their  way  into  the  su|3erfi€ifil  than  into  thel 
deep  glandg  which  drain  the  bronchial  tubes  or  alimentary  tract.     More^ 
over,  injury  acts  as  an  exciting  canse»  and  naturally  the  &u|iertieial  glanda 
are  far  more  likely  to  be  injured  than  the  deep  ones.     iSo  far  as  the  gland 
is  concerned,  su|ipuration  brings  the  tubt^rcular  process  to  aa  end. 

In  another  typical  instance  we  have  tuliercular  dts^ease  following  injurjrl 
t^>  a  joint,  The  late  Professor  Synie,  of  Edinburglj,  used  to  say  of  tbei 
operation  for  amputation  at  the  ankle-joint  which  bears  his  name,  *^GeDtle- 
men»  this  operation  is  Jbr  sprainctl  ankle.''  He  e violently  wished  to  impress 
upon  liis  cla^s  thiit  a  nt^gleeted  injury  to  the  ankle  might  prove  the  startiog- 
pi>int  of  "  scrofulous"  disease.  fl 

Chronic  spinal  disease,  hip-joint  disease,  and  disease  of  the  knee  and  " 
ankle  constantly  have  their  origin  in  injuries  folluwed  by  an  inflammation 
of  a  chronic  and  iDveterate  kind,  the  inflamed  bone-tisBuc  becoming  a  suit- 
able soil  for  tlie  gruwth  and  multiplication  of  tlic  tubercle  bacilli. 

One  otljcr  point  seems  worthy  of  i-emark,  and  that  is,  while  all  tuber^ 
cular  lesions  resemble  one  another  in  histological  characters  and  in  the  pres- 
ence of  tulx^rcular  bacilli,  yet  clinically  they  differ  enormously,  ^ 

No  doubt  it  was  the  wide  ditterenee  in  these  clinical  chamctcrs  that  led»^ 
in  part  at  least,  to  one  set  of  Ici^ifuis  being  culled  "  scrofulous*'  and  another 
'*  tuberculous/*  The  former  was  supposed  to  be  a  less  fatal  form  of  disease 
than  the  latter  Cumpare  the  virulence  and  sjieedily  fatal  termination  of  an 
acute  miliary  tuberculosis  with  lupus  or  tuberculosis  of  the  skiU;  which 
slowly  creeps  along,  infiltrating  tlie  skin  and  lasting  for  years ;  or  an  acute 
attack  of  pulmonary  tuberculosis  which  runs  a  course  of  a  few  months  only 
with  a  so-called  fibroid  phthisis,  which  may  last  the  greater  part  of  a  life- 
time. Then,  aa:ain,  we  note  that  by  far  the  greater  number  of  cases  of  acute 
miliary  tubercuh^sis  are  fatal,  while  the  more  chronic  forms  have  a  tendency 
to  exiiaust  tlie  soil  or,  at  any  nite,  to  i^>me  to  an  end,  How  frequent  it  is  to 
find  healed  tulxTcular  lesions  on  the  post-mortem  table!  Indeed,  it  is  not 
uncommon  to  find  five  or  six  healed  or  healing  patches  of  tubereiilosis  in 
the  same  IxkIv,  •* 

Tulicn-ular  glands  of  external  relation  belong  to  the  chronic  tj'pe  of 
tuberculosis,  and  apjiear  to  be  but  seldom  the  centres  fmm  which  the  tuber* 
cular  process  spreads  to  other  purts  c^f  the  body.  But  what  has  already 
Ijeen  said  about  the  fre<piency  with  which  ]»atches  of  tul>erculosis  heal  in  the 
lungs  and  elsewhere,  and  the  difficulty  of  diagnosing  them  for  certain  when 
oorurring  in  the  deejx^r  [mrts  of  the  body,  detracts  to  a  large  extent  from  the 
vulue  of  the  alwve  statement. 

In  considering  this  question  we  must  also  remember  that  the  importance 
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^^^  a  tubercular  process  depends  to  a  considerable  extent  upon  its  anatomical 

t**^itioo.     Compare  the  relative  danger  to  life  of  a  caseous  or  tulx^rcular 

Slajid  in  the  neck,  or  a  patch  of  hi  pas,  with  a  tubercular  growth  on  the 

^mailer  arteries  of  tlie  brain,  or  a  tobereolar  bronchial  gland  embedded  in 

lung  tissue^     But  beyond  this  matter  of  locution  a  tubereular  process  must 

depend  largely  upon  soil,  as  I  have  already  jx>ioted  out, 

I  With  regard  to  treatment,  it  cannot  be  necessary  to  say  much  here,  and 
I  will  ix>nfine  my  remarks  to  the  treatment  iif  chronic  enlargement  of  the 
ttrvieal  glands, — '*  scrofula"  in  the  older  and  narrower  sense.  It  is  hardly 
msesBtLvy  to  insist  on  tlie  cai-efnl  ti-eatraent  of  the  exciting  cause  of  the 

(glandular  enlargementj  whatever  that  may  lie,  wdth  a  view  to  its  removal. 
No  one  will  question  the  imjiortance,  in  every  case  w^here  the  glandular 
enlargement  remains  after  the  exciting  cause  has  been  removed^  of  losing 
no  time  in  placing  the  child  under  the  most  favorable  climatic  conditions^ 

I  preferably  at  tlie  sea-side.  AVhether  the  iodine  in  the  exhalation  from  sm- 
weed  or  sand  has  any  curative  effect  may  be  open  to  question,  but  at  the 
fiea-side,  as  compared  with  iulaud  resorts^  the  air  is  purer  and  tliere  is  less 
dampness,  Ou  a  sandy  soil  the  rainfall  is  soon  absorbed,  and  the  cliild  can 
be  sent  out  as  soon  as  the  rain  is  over  without  the  exposure  to  damp  that 

(there  would  be  in  the  country  after  heavy  rain.  In  Great  Britain  there 
b  certainly  more  sunshine  by  the  sea  than  in  most  inland  places.  In  the 
early  stages  before  caseation  commences  I  believe  that  good  may  be  achieved 
by  hot  fomentations  applied  by  sponges  wrung  out  of  hot  water,  followed 
hy  the  inunction  of  an  ointment  eousisting  of  the  yellow  oxide  of  mercury, 
ex  UDg.  laDoUoi  (five  to  ten  per  cent.). 
■  How  long  is  such  treatment  to  be  persisted  in  if  nnsuccessfnl  ?     We 

H  GUmot  tell  witli  certainty  whether  an  eularged  gland  is  simply  enlarged,  or 
V  whether  it  has  become  the  seat  of  tubercle  and  has  commenced  to  taseate. 
It  is  doubtless  within  the  experience  of  most  that  enlarged  glands  will 
gndnally  disappear,  and  the  presumption  is  that  they  have  not  l>een  the 
9mt  of  tubercle.  At  operations  for  the  removal  of  tubercular  glands  some 
siinplf  enlarged  will  be  seen,  and  these,  if  let  alone,  will  subside.  On  the 
other  hand,  glands  which  are  firm  and  hard  and  have  Wn  present  for 
aevenil  months  are  almost  certainly  caseous,  and  if  they  atrophy  at  all  it 
wiD  be  anly  after  many  years.  Possibly  they  may  remain  apj^»arently  qut- 
woeoft  fijr  m  while  and  then  will  quickly  suppurate,  the  skin  becoming  un- 
'      dermiiied  in  the  course  of  a  few*  days. 

Willi  regard  to  surgical  procedure  I  can  only  speak  as  an  onlooker, 
but  the  ifttder  is  referred  to  Dr.  Fenger's  article,  page  580  of  this  volume. 
The  openlkKi  of  excision  should  be  undertaken  only  by  one  skille<l  in  his 
cciftf  i%  lltboagh  the  excision  of  a  s+ditary  group  of  glands  may  be  simple 
enQQI^  ^U,  the  surgeon  will  probably  find  deep-lying  glands  which  he 
ndoot  iOipect  before  the  operation  was  beguu,  and  to  remove  these  satis- 
ociofjfy  sad  with  a  minimum  of  risk  to  his  patient  demands  considerable 
Qvve  and  ASL    Glands  caseous  and  adherent  to  the  sheath  of  the  deep 
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vessels  in  the  triangle  of  the  neck  add  to  the  difficulties  of  the  operation^  as 
well  as  make  it  tedious. 

In  those  cases  in  which  the  glands  are  softened  before  they  come  under 
the  care  of  the  surgeon^  scraping  and  scooping  comprise  the  onlj  possible 
treatment. 

Excision  if  possible,  scraping  if  necessary,  are  the  recognized  surgical 
procedures  of  to-daj.  Galvano-puncture  has  gone  out  of  use,  being  a 
tedious  and  misatisfactory  process  as  compared  with  excision. 
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Bt  geokge  blumer,  m.d. 


TUBERCULOSIS. 

Deflmtion* — A  specific  infections  disease,  either  local  or  general ,  caused 
W  the  bad  1  Ills  tuberculosis  (KfX^h),  and  having  as  its  most  typical  lesion 
Dodular  lx>dieft  known  as  tnberclos. 

Etiology ,^ — The  Exciting  Chuse. — The  organism  conceded  to  be  the 
cause  of  tuberculosis  is  the  bacillus  first  described  by  Koch  in  1882,  As 
pnerally  seen,  it  is  a  bacillus  of  from  one  and  a  half  to  three  and  a  half 
microns  in  length,  and  two^tenths  of  a  micron  in  thickness,  often  s*jniewhat 
carved,  and  staining  irregularly,  so  as  to  present  the  so-called  beaded  ap- 
|ttmnce.  In  some  instances,  however,  both  under  natural  circumstances 
lad  in  cultures,  it  has  not  the  morphology  of  a  bacillus  at  all,  but  appeara 
aalong  threads  (Petrone)  or  as  a  branched  organism  (Klein,  Fiachel,  Cop- 
pen-Jones).  In  a  recent  examination  of  sputum  it  was  ol:)served  as  long 
liireads,  woven  into  tangled  masses,  and  apparently  showing  true  brandling. 
All  these  facts  tend  to  show  that  the  organism  should  perhaps  be  classed 
with  the  more  complex  streptothrix  group,  and,  belie\nng  this  to  be  the  case, 
C4)p|itn  Jones  has  suggested!  the  name  tuberculomyces  instead  of  tul>ercle 
birillus,  adding  avium  or  liominis  as  necessary.  The  organism  grows  best 
B»  the  presence  of  oxygen,  but  can  grow  in  its  absenc<\  It  is  non-motile, 
tjrf  18  strictly  a  parasite,  although  capable  of  living  outside  of  the  body 
for  some  time  under  suitable  conditions.  The  liacillus  possesses  certain 
staining  reactions  which  are  common  to  only  a  small  number  of  other 
orpnisms,  these  reactions  consisting  in  a  great  resistance  to  staiJis,  and 
iter  stjuning  a  great  resistance  to  decolorizing  agents.  These  staining 
pTt^rties  are  perhaps  partly  due  to  the  large  quantity  of  fat  present  in 
tte  organism  ;  this,  according  to  De  Schweinitz  and  Dorset,  aniotmts  to 
tliiity-aeven  per  cent,  of  tlie  weight  of  the  dried  bacilli.  Hammcrschlag, 
floieirer,  states  that  the  substance  taking  the  stain  is  probably  a  eomhi nation 
<*f  an  albuminoid  substance  and  cellulose.  The  other  organisms  which 
«tt>ii  by  the  ordinary  methods  used  for  the  tubercle  liacillns  are  the  leprosy 
Wllas,  the  bacilli  found  in  tlie  smegma,  and  the  bacteria  found  in  the 
oenntten.  The  leprosy  bacillus  is  distinguished  by  the  ease  with  which  it 
**k»  the  ordinary  Weigert  stain.  The  peculiar  stain  of  the  smegma  and 
organisms  is  due  to  their  protecting  coat  of  fat,  and  disapj>ears 
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when  this  is  removefl.  Tho  tubercle  kieilhis  does  not  grow  on  all  the  or- 
dinary medtaj  Imt  is  cultivated  best  on  media  containing  glycerin,  iiiK»n 
blood-serum,  or  upon  potato.  Its  growth  is  slow,  colonies  taking  ft'om  tea 
to  fourteen  days  to  de%*elop,  and  the  organism  requiring  a  temperature 
about  that  of  the  brxly.  The  orgjinism  (.nusing  tuberculosis  in  human 
beings  is  of  a  different  species,  or,  at  leaj?t,  variety,  from  that  causing  avian 
tuberculosis,  and,  according  to  Theobald  Smithy  also  from  that  causing 
bovine  tulxTculosis.  The  products  of  the  tul>ercle  bacillus  vary  aocordiog 
to  the  media  upon  which  the  organism  is  grown.  They  consist  of  albu- 
moseSy  trytophane,  traces  of  indol  and  peptone,  and  certain  undetermined 
toxic  substances.  The  organism  increases  by  fission,  an<l  jierhaps,  also,  by 
Hporuhitiou,  though  the  refractive  hiodies  sometimes  seen  in  the  bacilli  have 
not  been  definitely  accepted  by  all  authors  as  spores,  Cruikshank  states 
that  he  has  J)eco  able  to  make  out  definite  si>orcs  by  means  of  a  very  high 
power  lens,  and  that  these  are  not  the  sharply  stained  IkkIics  seen  afier  or- 
dinary staining  methods,  but  are  smaller  refractive  btxlies.  The  tubercle 
bacillus  is  found,  according  to  Straus,  in  the  ntisid  cavities  of  a  certain  per- 
centage of  normal  individuals,  particularly  tliose  in  contact  with  tubercular 
patients,  and  those  working  in  public  institutions.  It  was  found  by  him  in 
the  nasal  t^avities  of  nine  out  of  twenty-nine  iiospital  attendants,  one  out  of 
Dine  attendants  in  public  libraries,  and  one  out  of  seven  theatre  attendants. 


METHODS  OF  INTRODUCTION. 

Direct  He/rdikirif  TmnmtusHion, — One  can  imagine  transmission  of  the 
tuWn^le  bacillus  through  the  st>erni,  through  the  ovum,  or  through  the  pla- 
ct»nta.  Tubercle  bacilli  have  not  infrequently  Injen  found  in  the  semen,  and 
Jiickh  has  r(*c<?utlv  reported  eight  eases  in  whicli  tiie  in<x?ulation  ofsperma- 
toxmt  fmm  tuberculous  ijMlividtmls  caused  tuberculosis  in  animals.  Never- 
thelcHB,  their  pres^^nce  in  the  spermatozoa  does  not  necessarily  imply  their 
prt^cnc?e  in  tiie  spermatozoon,  and  the  chances  of  their  |)rcsenee  in  the  indi- 
vidual spermat^jzoon  whicli  fertilizes  the  ovum  would  seem  to  be  exceedingly 
iiiiialh  All  cxp«Timental  evidence  is  against  paternal  transmission,  and  there 
ifi  no  w«^ll-authenticated  instanc^e  in  the  human  being.  Sarwey  relates  a  case 
of  n  hctdthy  mother  who  gave  birth  to  a  dead  cliild  which  had  in  its  spinal 
tvlumn  a  tuliercular  focus  containing  bac^illi.  The  father  was  tul>erculous, 
And  Sarwey  reiiorts  the  case  as  one  of  paternal  transmission,  though  his 
<»Yidcn(^»  is  not  ccmclusive.  Transmission  dirc^citly  through  the  ovum  is 
al^  improbable,  although  it  has  been  produced  ex pri mentally  in  birds  by 
ffg  intw'ulation.  Recently,  in  a  large  series  of  observations,  Jiickh  was 
himUc  bv  inoeulationof  the  ovaries  of  tuberculous  patieuts  to  bring  alwut  a 
giiwjje  definite  result  Baumgarten  has  in  one  instance  been  able  to  observe 
t^Ht'lt^  bacilli  in  a  Graafian  follicle.  The  most  probable  route  of  infection 
in  4iit«t  heretlity  is  the  placental  one,  and  actual  disease  of  the  placenta 
JlgH  mil  soeni  to  be  necessary,  although  there  probably  are  lesions  present  in 
m  fcrw  of  hemorrhages  which  allow  the  passage  of  micro-organisms. 
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Loode  reports  four  cases  in  whioli  inoc^ijlation  of  the  placenta  gave  pos- 
itive results,  though  there  were  no  ohservabh?  histological  lesions.  In  some 
tofltmoes  tuberculosis  of  the  placenta  is  prc^sent,  as  in  &ome  of  the  aises 
reported  by  Lehniann.  The  exact  proof  of  the  (1iiH?ct  passage  of  the  tubercle 
badllui  through  the  placenta  is  furnished  by  such  observations  as  those  of 
Bar  and  B6110D,  in  which  the  inoculation  of  placental  blood  gave  rise  to 
tabefcttlosis  in  the  inoculate*!  animals.  In  conDection  with  dirtx^t  transmis- 
MMl  rinm  of  congenital  tuberculosis  may  be  considert?d,  and  although  a 
amiderable  number  have  been  reported  since  Jacobins  case,  the  number  is 
it]]],  ooin|mratively  speaking,  very  gmall. 

Id  many  instances  infants  with  no  gross  lesions  of  the  organs  have 
baeo  ehowo  by  inot^nlation  experiments  to  have  tubercle  bacilli  in  these 
Ofgaos,  portions  of  them  on  inoculation  producing  tuberculosis  in  animals. 
Loode  inoculated  in  one  case  the  brain  and  spleen  of  an  apparently  healthy 
child  and  produced  tuberculosis;  in  another  case  he  produced  the  same  re- 
mAt»  with  the  liver  and  blood. 

Bubjgnesi  in  two  cases  got  similar  results,  as  did  Bireh-Hirschteld  and 
Ijit)d4>UKy.  Cases  in  which  tubercular  lesions  in  tl»e  organs  were  found 
at  birth  are  rare,  not  more  than  eight  or  nine  being  reported.  All  the 
aitt  are  of  direct  maternal  transmission,  and  probably  were  transmitted 
difotigfa  the  placenta.  The  weight  of  evidence  is  against  P.  Baumgarten*s 
dmiy,  that  io  most  cases  of  tubei*culosis  in  children  the  germ  is  inJierited, 
mi  Ilea  latent  in  the  tissues  sometimes  for  yeaiu 

Jhknmnission  btf  Inhalation, — ^In halation  is  ujidoubtedly  one  of  the  most 
frequent  sources  of  transmission.  The  transmission  does  not  occur  from 
inlialalion  of  the  breath  of  the  patient,  or  from  the  fitsh  sputa,  as  it  is  impos- 
Akt  to  detach  the  bacilli  from  moist  surtaces.  Dried  sputum  is  the  com- 
Boneal  source  of  infection,  but  in  some  instances,  no  doubt,  dri(xl  nriuc  or 
ibrra  might  also  act  as  infecting  agencies.  In  some  cases  of  tuberculosis  of 
tlw  genital  tract  the  urine  contains  large  numbers  of  tulM*rele  bacilli^  and  the 
SMne  m  true  of  the  fanx^  in  late  cases  of  intestinal  tul>i*rculusis.  The  <>rgan- 
ifia  ciiterB  the  redpiratory  tract  on  dust  particles,  such  infiK^tei]  dust  l>eiug  par- 
tacnbrly  apt  to  occur  in  rooms  which  have  Ix^en  om^upieil  by  consninptives, 
and  ia  public  buildings,  such  as  hospitals,  theatres,  jails,  and  libraries.  The 
mMan^lies  of  Straus  have  shown  that  the  liacilli  lodge  in  the  nasal  cavities  of 
ints  in  such  rn8tituti<>ns  with  a  mrMlcrate  degree  of  fi-efpiency,  and  the 
of  Cornet  and  others  has  demo nstratiHl  the  presence  of  tul>errlc  kicilli 
is  the  dust  id'  liouses,  hospitals,  and  even  of  the  street.  The  inhahxl  baciUi 
iff  protmbly  not  carried  tlire«-tly  to  the  more  remote  parts  of  the  bing,  as 
the  tidal  air  doe-s  not  reach  these.  It  would  s<:^em^  fmm  the  frequency  of 
tnberitd^fsts  of  the  bronchial  glamls,  particularly  in  children,  that  they 
ifff^  io  many  instances  carried  into  the  neighboring  lymphatics,  pre- 
WMbly  by  phagocytes ;  in  uther  instances  they  may  reach  the  deeper 
pnliiBii  of  the  lung  by  direct  growth  from  above  downward  along  the 
BHQoiii  membrane. 
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The  experimental  i-esearches  of  Koch,  Weichpelbauni,  Tappeiner,  aad 
others  have  shown  that  iDhalation  is  one  of  the  easiest  methods  of  prodocing 
tiil>erculosis  m  animals.  Several  conclusive  human  epidemics  go  to  show 
that  the  same  is  true  of  human  beings. 

Trmmniiiifion  btf  Pooff,— Trans  miasiou  bv  food  is  ge  Derail  j  con  fined  to 
uncooked  food,  as  cooking  destroys  the  bacilli.  Milk  is  the  commonest 
iofecting  agent,  and  the  bacillus  of  tuberculosis  is,  no  doubt,  in  a  fair  i>er- 
centage  of  the  milk  on  the  market  Obermuller  found  by  inoculation 
that  ten  per  cent,  of  the  guinea-pigs  inoculated  with  ordinary  market  milk 
became  tuberculous,  uud  thirty-eight  i>er  cent,  of  those  inoculated  with 
market  cream.  Bay  by  ceutrifugalization  found  tubercle  bacilli  in  two  |3er 
cent,  of  mixed  milk  and  in  fourteen  per  cent  of  unmixed  milk.  In  many 
instances  the  cows  show  no  perceptible  disease  of  the  udder.  There  are 
one  or  two  cuses  in  which  tubercle  bacilli  have  Ijeen  detected  in  human 
milk  J  but  such  are  rai'e.  Niepeoe  has  reported  a  c^ase  where  a  child  bom 
of  sound  parents  developed  tul?ereular  meningitis  after  being  nursed  by  a 
woman  whose  milk  contained  tubercle  Imcilli, 

These  Ixicilli  have  also  l>ecn  found  in  butter  and  cheese.  Gal  tier  found 
that  cheese  was  infet^tive  in  some  iustauccs  eleven  months  after  the  intro- 
duction of  tubercle  kicilli,  and  Hcim  found  that  rancid  butter  forty  days 
old  was  capable  of  producing  tubcrculysis  in  guinea- j)iga.  The  infective 
properties  of  flK>d  are  usnally  destroyed  by  cooking.  The  infection  of 
food  l>y  fliers  must  always  l>e  thought  of,  as  tlicy  vnn  carry  infected  material 
from  one  pjint  to  another,  and  the  bacilli  cau  pass  through  their  intestinal 
canal  unchanged.  That  the  gastric  juice  exerts  any  harmful  infloeucc  on 
the  tnlicrclc  bacillus  under  natural  ciivumstances  is  extremely  doubtful,  as 
the  organism  can  resist  it  for  from  live  to  six  hours  outside  of  the  Liody. 
Under  natural  circumstances  the  bacilli  would  have  a  still  L>etter  chance  of 
escaping  unharmed^  the  gastric  juice  heing  dihited,  and  the  bacilli  often 
being  coated  with  food,  and  more  or  less  protectcil  in  this  way. 

TnuMmMsion  by  Inocukdion, — ^ Authentic  cases  of  the  incx-uhitiou  of 
tul>ercidosis  are  not  very  rare^  many  of  them  having  oocurral  in  jKithologi- 
cal  anatomists  and  assistants  in  pathological  labomtorics.  J,  C.  White  has 
reportetl  an  interesting  aise  in  which  local  tuberculosis  followed  the  piercing 
of  the  ears  for  mr-rings,  and  another  in  which  the  disease  resulted  from 
washing  handkei-chiefs  infei^tcd  with  tulx*rcular  sputum.  It  is  stated  that 
in  tlie  liiviera  the  washing  of  soiled  linen  is  a  frequent  soun^e  of  infection. 
Most  of  the  lesions  so  produced  rim  an  exceedingly  clironic  course,  but  in 
some  instances  general  infection  may  follow. 


PREDISPOSING  CAUSES. 

Age, — The  incidenoe  of  tuberculosis  varies  considerably  at  various 
periods  between  tiie  ages  of  one  and  fifteen  years.  The  following  are  the 
statistics  of  Schwcr,  covering  over  thirteen  hundred  cases : 
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One  dAj  to  four  weeks   ,    , .    .    «   « «    .  0.00 

Five  weaks  to  nine  weeks 0,08 

Nine  weeks  to  five  months 10.4 

Six  raofiths  tn  ono  year ....  17.5 

Two  yeaw ... 26.0 

Three  yeare 45,2 

Four  yeATA *   .    .  32,9 

Five  yeans*   *    .    , * 87.7 

Six  yenn  to  ten  years » *       .....  86.7 

Kleven  years  to  fifteen  yeat* 81.6 

It  is  seen  that  practically  no  eases  occur  before  the  ninth  week  of  life  ; 
tliat  the  percentage  gradually  rises  until  the  third  year,  and  then  falls 
pvup^esaively  until  tlie  fineenth. 

Lannelongue's  statistics  of  external  tulierculosis  in  children  show,  as  is 
seen,  a  very  small  perceutagc  in  the  first  year  of  life,  a  large  nnnilKn-  of 
cjfcscs  in  the  second,  third,  and  fourth  years,  and  after  that  a  gradual  dimi- 
nution up  to  fifteen*     Out  of  ten  hundred  and  five  cases  there  were  from 

CAawa. 

One  to  four  weeks ,.,.....  4 

Five  to  nine  weeks 6 

Nine  we«?ki  to  five  monlha ' 17 

8ijc  niuuU)&  to  twelve  rtionlha *    - 60 

One  ye»r  u>  two  years ...,,.....  144 

Third  year  .   .               107 

Fourth  year  .    . *  108 

Fifth  year  ,    .    I                      106 

Sixth  year.   . .  96 

Seventh  veiip              , , 78 


and  from  then  on  a  gradual  decrease  up  to  fifteen.  The  maximum  of  fre- 
quency, according  to  Schwer,  ia  at  three  years,  according  to  Lannelongue, 
between  two  and  three  years. 

Sex. — Sex  apparently  is  not  a  predisposing  factor  in  tulwrcnlosis  of 
chiUreu.  In  Parrot^a  statistics  the  males  and  females  are  almost  evenly 
tlividwL 

Race, — With  regard  to  mce,  Billings's  statistics,  showing  that  the  negro 
lod  Irish  races  are  particularly  apt  to  contract  the  disease,  and  that  the 
Jfwa are  relalively  immune,  are  probably  as  correct  for  children  as  for  adults. 
It  would  seem  as  though  tuberculosis  must  also  t>e  very  common  among 
the  Eg^^'ptians^  for  Milton,  of  Cairo,  publishes  statistics  of  one  thousand 
operations  for  tul>erculous  glands  alone. 

Enmronm^tU. — ^Tuberculosis  is  much  more  common  in  cities  than  in  the 
OMiotTT.  It  is  particularly  rife  in  the  tenement-house  portions  of  cities, 
*liere  people  are  crowded  together  and  the  streets  are  narrow  and  sheltered 
from  tiie  son  and  wind.  We  have  under  these  conditions  bad  air,  gi:n- 
OiUy  Msociated  with  bad  food  and  l>ad  hygiene,  and,  further,  on  account 
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of  the  lack  of  sunlight,  one  of  the  most  powerful  agents  in  the  natural 
destnit'tion  of  the  tuherele  hacilli^  the  number  of  these  hi  a  virulent 
condition  is,  no  doubt,  lai^r  than  in  the  open  streets  of  the  city  or  in  the 
coiiutry,  Inshtutional  environment  also  predisposes  to  tul>eiX'ulo8ls,  the 
number  of  eixildren  in  institutions  dying  of  tubeix'ulosis,  partienlarly  after 
epidemics  of  acute  disease,  l^eing  very  large. 

In^iridnaf  Prefiiapoitition, — It  is  nuw  generally  act?epted  that  tiie  hered- 
ity of  tuberculosis  exists  in  the  vast  majority  of  instances  as  a  iiredisposl- 
tion  rather  than  as  a  direct  transmission  of  the  germ.  In  just  what  this 
prctlispi:>sitiou  consists  we  do  not  know,  but  we  reeognize  certain  types  of 
childi^n  more  j^rone  to  the  disease  than  others.  Tlie  main  types  are  two 
in  number,  the  tulierculous,  with  briglit  eyes,  oval  face,  thin  skin,  and  long 
bones,  and  the  scrofulous,  with  heavy,  thick  lip  and  hands,  opaque  skin, 
and  large,  thick  bones. 

TraumfL^The  liistory  of  falls  or  blows  is  so  frequent  in  some  forms 
of  tuberculosis,  particularly  in  bone  and  joint  tuberculosis,  that  we  must 
regard  these  accidents  as  causes.  Gibney,  fnim  an  analysis  of  a  lai'ge  num- 
ber of  cases,  states  that  he  believes  that  a  slight  injury  otteu  develops  or 
acts  as  an  exciting  cause  of  tubercular  joint-disease.  In  this  connection  may 
be  meutiontMl  the  cases  of  general  tnlierculosis  following  operative  inter- 
ference. The  cpiestion  has  been  thoroughly  discussed  by  Depage  and  Gallet 
in  a  paper  read  befoi^  tlie  Belgian  Snrgii^l  Society,  The  conclusions  to  be 
drawn  from  the  discussion  are  tlml  generalization  is  so  rare  that  it  need  not 
he  taken  into  account  as  a  contra -indication  to  ojieration,  ami  tliat  it  is 
best  avoidci:l  by  thorough  oi>eration,  with  as  little  handliiig  of  the  tissues  as 
possible,  and  the  use  of  sharp  rather  than  blunt  instruments,  the  curette 
being  particularly  dangerous. 

Premom  Dheast*. — ^Of  the  greatest  imt>ortance  as  predisf>osing  factors 
of  tnlierculosis  are  the  acute  infectious  diseases,  j>a!ticularly  mesisles,  whoop- 
ing-cough, and  influenza.  They  probalily  act  both  by  lowering  the  i-esist- 
ance  and  by  causing  changes  in  tbe  air-passages  whieli  Render  them  more 
sufloeptibk  to  the  baciUus  of  tuberculosis.  Small-pox,  scarlet  fever,  syphi- 
lis, and  typhoid  also  predispose,  prol»ably  by  tlie  lowering  of  the  resistance 
alone.  In  many  of  tbese  instances  it  is  probable  that  a  latent  or  partly 
healetl  tnl)erculosis  already  existed,  and  flamed  up  again  on  the  resistance 
being  lowered  by  the  acute  attack. 

Vernenil  has  reported  instances  of  this  sort  after  malaria  and  the 
eruptive  fevers. 

Cane! lis  has  reported  over  sixty  cases  of  tuberculosis  which  followed 
the  gripjK?  epidemic  of  1890,  alt  of  these  being  apparently  directly  due  to 
this  cause,  and  Baivy  has  reported  two  cases  in  which  latent  tuterculosis 
became  active  after  influenza.  Stenosis  of  the  pulmonary  artery  is  usually 
followed  by  pulmonary  tuljerculDsis,  which  is  often  the  cause  of  death  in 
these  cases.  On  the  other  hand,  Otto  in  forty-eight  cases  of  disease  of  the 
left  heart  in  men  found  tubereuhisis  only  once,  but  in  one  hundred  and 
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^(^b^^ive  CBJBes  of  pulmonary  tulxrculosis  he  fuund  twenty-uiue  cases  of 
diroQio  and  faar  of  acute  eDdocarditis. 

Chlorosis   is  also  a  disease  in   which  tuberculosis  is  liable  to  occur. 
Cbronio  intestinal  t^tarrh  may  he  a  prt'disposing  factor  by  alteriug  the 
,  90  as  to  allow  the  eutraoce  of  the  tulxTcle  bacilli. 


PATHOLCKIY    AND    PATHOLOGICAL    ANATOMY. 

The  Gro»s  Appcaranee  of  the  Tubercle, — The  gray  miliary  tubercle,  the 
most  typical  lesion  of  the  disease,  appears,  as  itB  name  iDdicatcs,  iu  the 
form  of  a  nodule  alxuit  the  size  of  a  oaiHct-seed,  and  of  a  gray,  trausluccut 
tppourmnoe*  It  has  generally  been  poiuted  out  as  tiie  smaHest  tubert-le 
wfiieh  csan  be  seen  with  the  oakod  eye,  but,  as  Virchow  has  shown,  smaller 
tubercles,  which  he  calls  submiliary  tubc^rcles,  are  just  on  the  jwiiiut  of  vlsi- 
Uilj.  After  underling  degeneration  the  miliary  tubercle  is  no  longer 
gajr  aod  translucent,  but  appears  as  a  small  nodule,  of  a  grayish- white 
color  when  the  cells  are  fatty,  and  when  caseation  has  taken  place  as  a 
ftdhle  with  a  yellow  centre  and  a  gray  or  grayish-white  |>eTiphery.  The 
of  several  miliary  tuljercles  causes  the  conglejmerate  tubercle,  wliieh 
to  size  from  a  pea  to  a  pigeon*8  egg,  or  even  larger.  It  is  distiu- 
puhed  from  the  mibary  tul>ercle  merely  by  its  size  and  irregular  margins, 
M  the  general  api)earance  is  usually  about  the  same  as  that  of  the  small 
etttoitt  tubercle, — Le.,  a  yellow  centre  and  a  gray  or  grayish-white  tmnslu- 
m&  periphery.  Often,  even  to  the  naked  eye,  it  can  be  seen  to  be  made  up 
Ipf  two  or  three  single  tul>errle  nmlules,  jmits  of  whtise  outlines  can  still  be 
,  at  it*  |>eriphery.  Occa-sionally  large  solitary  tulx^rcles  are  found,  j>ar- 
limlariy  in  the  cerebellum  and  the  liver,  these  resembling,  to  the  naked  eye, 
\  blge  conglomerate  tul>erc]e,  and  lieing  quite  often  surrounded  by  a  ring 
'tf  Mailer  satellites.  The  tuWrtHiluus  exudates  ol:*«ervod  on  tlie  serous. 
MrGioa  are  sometimes  indistiuguislmble  macroseopi<jally  frotu  exudates  due 
lo  olbcr  causes.  In  most  instau(?es,  however,  either  the  presence  of  actual 
tvbircles  or  the  caseous  character  of  tlie  exudate  would  lead  one  to  suspect 
t  tobrrctiluus  origin,  Tul>erculous  granulation-tissue  can  be  absolutely  dif- 
facotiatcd  from  ordinary  gran nlat ion -tiaHue,  in  the  gross,  only  by  the  actual 
pmmot  of  tubercle  nodules  therein.  TuL>erenlar  abscesscjs  may  contain 
Inbttdo  nodules  in  their  walls.  The  pus  is  usually  thicker  than  in  ordi- 
aafv  absoesses,  and  has  a  granular  appcamnce. 

The  Miimmcopical  ApprnranreH  of  Ihe  Tiihercle. — It  is  necessarj*  to  state, 
Wbfc  entering  into  a  description  of  these  appearauces,  that  they  are  m»t 
|Mtllogiiomonic  of  tubercle;  other  of  the  infet*tive  granulomata,  as  syphilis, 
kfHOtfy  actinomycosis,  and  so  i>n,  may  prwiuce  similar  apjiearauecs.  They 
■ajr  wim  be  produt.'ed  by  other  Ijacilli^  by  certain  of  the  btastoray^jes,  by 
bfiigii  bodj«38,  and  by  the  products  of  the  tubercle  bacillus  it^^lf. 

T%e  Nodular  Tuberde, — The  changes  which  occur  after  tlie  introd notion 
of  the  tubercle  bac^illi  are  essentially  the  following,  Iramodiately  after  the 
falroduciioii  of  the  tubercle  bacilli  these  Ijegin  to  increase  in  number^  at  the 
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flame  time  extendiDg  from  the  original  seat  of  inoculation,  partly  by  direci^ 
growth  aud  partly  by  the  help  of  the  lymph  stream,  which  takes  them  up 
and  carries  them  away  from  the  original  seat  of  de|x>sit.  This  process  coo- 
tioues  from  the  time  of  introduction  to  the  fifth  day,  at  which  period  many 
of  the  bacilli  can  be  seen  in  the  tisauc-cells.  At  this  time  tlic  fixc»d  cells  of 
the  part  b^io  to  divide  by  the  iudirect  method,  the  process  involving  the  | 
cuDiiei.'tive* tissue  cc*lls,  the  endothelium  of  the  vessels^  and  the  cells  of  the 
part'oehyma  of  whatever  organ  is  attacketL  From  this  sulidivision  result 
cells  resembling  epithelial  cells^  but  more  irregular  in  shape,  which  are 
called  epithelioid  cells. 

Closely  following  the  formation  of  epithelioid  cells  there  appear  in  tlie 
tubercle  two  other  forms  of  cells,  oae  tlie  ordinary  polynuclear  leucocyte, 
the  other  a  small  rouud  cell  resembling  the  lymphocyte  of  the  blood. 
From  their  morpliology,  and  from  the  iaet  that  they  appear  first  at  the 
periphery  of  tlie  tubercle  (this  having  no  blood-supply  of  its  own),  it  is  pre- 
sumcil  that  they  come  from  the  I>1ikk1,  and  this  view  is  further  substantiated 
by  the  fact  that  the?;e  cells  do  not  undergo  suMi vision,  but  only  regressive 
changes.  The  juilynuclear  leuf-Hjcytes,  whieli  tend  to  wander  into  the  ci'utre 
of  tlie  tubercle,  are  much  more  susceptible  to  the  harmful  agents  produced 
by  the  bacillus  tlian  the  small  round  cells;  they  usually  degenerate  quite 
early,  and  are  often  seen  in  tiic  tubercle  in  very  snudl  uumLiers.  The 
lymphocytes  pejsist  longer,  and,  though  some  are  found  in  the  centre  of  the 
tubercle,  they  are  most  numerous  at  the  }>eri{»hery.  Later,  when  degen- 
emtion  has  taken  place,  j>olynuclear  leucocytes  ma)'  again  appear,  invading 
the  necrotic  tissue.  On  the  tenth  or  eleventh  day  a  net- work  of  fibres  can 
often  l:>e  made  out  in  the  tubercle  between  the  cells.  Some  of  these  fibres 
can  usually  be  seen  to  counect  directly  witli  the  surrounding  connective 
tissue,  and  all  are  probably  the  remains  of  the  pre-existing  connective 
tiseue  of  the  part.  The  fibres  vary  considerably  in  dififereut  tubercles,  and 
in  different  stages  of  the  same  tubercle.  Sometimc*s  they  form  a  w^ell* 
marked  reticular  net-work,  while  in  other  instances  they  cannot  clearly  be 
made  out.  Acconling  to  Falk,  fibrils  of  true  fibrin  are  also  found  in 
the  early  stages  of  tul>ercle  formation,  mastly  in  the  periphery  of  tlie 
no<lule«  Most  commonly  in  old  nodules,  but  als^t  in  many  instances  in 
frenh  ones,  there  is  found  still  another  cell,  the  giant  cell.  This  cell  is 
usually  fouud  in  fresh  tubtTcles  in  the  centre  of  the  nodule;  in  older  ones 
quite  often  in  the  growing  periphery.  It  is  a  large,  iri-egularly  round  or 
o\'al  cell,  varying  in  diameter  from  two  to  three  microns,  aud  often  having 
distinct  bmnchiug  processes.  It  contains  from  ten  to  fifty  or  sixty  nuclei,  | 
These*  cells  originate  from  tiie  epithelioid  cells,  aud  are  prol>ably  due  to  the  ] 
injury  of  their  pn>toplasni  by  the  products  of  the  tuberclt;  bacillus,  the  in-  - 
jury  being  powerftd  enough  to  inhibit  the  subdivision  of  tlie  protoplasm^^f 
but  not  of  the  nucleus,  the  hitter,  thcrefoi^,  eoutinuiug  to  develop,  whilst  the^^ 
fbnuer  dtHi'S  not.  Perhaps  the  giaut  cells  may  also  be  due  to  the  fusion  of 
iiveral  epithelioid  cells,  and  in  some  instances  they  seem  to  be  similar  to  i 
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Uflod^vesael  giant  cells  occasionally  seen  in  granulatioo-tissiie.  The  giant 
ttB,like  the  tubercle  itself,  generally  undergoes  central  degeneration,  so  that 
ttie  naclei  are  often  found  arranged  either  at  the  [leriphery,  in  the  case  of 
ibe  imiod  cell,  or  at  the  poles,  in  the  case  of  the  oval  eelL  The  tuhercle 
httilli  are  found  in  the  nodules  from  the  early  to  the  late  stiiges,  hi-st  in  the 
QOonectiYe-tissue  cells,  then  io  the  epithelioid  t^ells,  and  finally,  and  in  chronic 
ttibeftxilosts  quite  coramonly,  in  the  giant  cells.  The  bacilli  are  not  equally 
afaondaDt  at  all  times  in  the  same  tuljercle,  oor  are  they  present  in  equal 
mnnbers  io  tubercles  of  different  organs.  In  the  early  stages  of  tubercle 
farnmdon  the  bacilli  are  not  usually  very  abundant,  but  l>ecouie  more  so 
ate  degeneration  takes  place;  they  are  perhaps  seen  in  largest  number  in 
tbt  eiaeoits  walls  of  htng-ca\nties.  As  Councilman  has  pointed  out,  tubercle 
bidlli  are  very  hard  to  find  in  tiibercles  of  the  liver,  and  the  same  may  be 
iilii  Io  be  true  of  tubercles  in  lymphatic  glands.  The  conglomerate  tu- 
liercfe  presents  the  same  histological  appearance  as  the  miliary  ;  it  cou tains 
the  mme  types  of  cells  and  undergoes  the  same  changes,  differing  only  in 
bL  Often  in  the  early  stages  the  exact  uumbt^r  of  miliary  tubercles 
op  a  conglomerate  one  can  be  made  out,  but  after  exteusive  degen- 
cfEtion  the  boundary  lines  are  obliterated,  and  we  see  only  the  extensive 
means  centre  surrounded  by  tubercular  tissue. 

Ifi  the  walls  of  sinuses  leadiug  from  tuberculous  joints  and  bone-disease 
we  find  what  is  known  as  tubercular  granulation- tissue.  It  is  iu  reality 
but  a  diSuse  tuberculosis,  and  contains  tlie  same  elements  as  the  ntjdular 
Inberde.  It  shows  also  the  same  tendency  to  necrotic  changes,  and  with 
appropriate  staining  the  tubercle  bacillus  may  be  demonstmted.  Occa- 
nooally  tubercle  nodules  can  be  seen  in  it.  The  walls  of  tuberculous 
Amemm  present  the  same  appearance  as  does  tubercular  granulation- 
Immr  The  contents  are  not  the  same  as  true  pus  from  a  histological  point 
rf  Tt€V|  but  consist  of  granular  and  iatty  debris,  with  au  ocH^asional  jxily- 
Mckar  leiicoc»yte.  It  is  generally  held  at  present^  however,  that  the  tu- 
bsda  bacillus  is  capable,  in  rare  instances,  of  pnxlucing  suppuration,  with 
tb  Ibnnatioi]  of  true  pus.  With  regard  to  tuberculous  exudates,  when 
iol  actually  caseous,  tuljercle  nodules  can  generally  be  found,  or,  if  these 
iw  not  preacnt,  the  elements  dcscribetl  as  composing  tuberculous  gnmula- 
inm-tiamm  geoerally  are*  In  either  the  graind  at!  on -tissue  or  the  exudate 
tvly  degeneration  in  some  form  is  almost  sure  to  follow, 

D^effmeration  of  Tubti-cieH. — All  tubercles  ultimately  undergo  degenera- 
6fMi,  tbia  being  mainly  due  to  certain  of  tlje  products  of  the  tubercle  bacil- 
hi^  •'>d  only  in  a  slight  degree  to  lack  of  nutrition,  since  much  larger 
liiaii  ttiberclea  may  be  nourishe<l  without  direct  blooil-snpply.  The 
lOO  fonoa  of  degeneration  are  caseation,  cidcificatiitn,  aud  s<:'lerosis. 
'  Ottntioii  or  caieous  degeneration  is  a  form  of  coagnlativc  necrosis,  the  cells 
t^defgoing  fiitty  change  sidjseqnent  to  the  coagulative  process.  This 
|wwB  iii  the  most  common  degenerative  change  s(en  in  tuberculosis,  and 
mr  oocnr  at  any  period,  attacking  the  smallest  and  the  lai^cst  tubercles. 
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ri  fKm&m  of  tlie  tubercle,  the  [leriplieral  portion 
igt.    He  caseous  material  h  to  the  naked  eye 
ftmi^h- white  color,  and  under  the  mierosoope  is 
fit  droplets  and  particles  of  nuclei.     With  the 
il  eosiD   stain  the  cheesy  material   stains   with 
ft  bluish  tinge,  on  account  of  the  large  number 
lidi   It   contains.      This   caseous   material   may 
ifc  down,  forming  a  tuberculous  abscess*     This 
with  secondary  infection  of  tuberculoos  areas 
,  but  Bot  necessarily  so.     At  times  the  fluid  paits 
^dhfiorbed,  and  nothing  remains  but  a  dry,  crumbly 
tMOomea  entirely  surrounded   by  a  dense  flbrous 


r  occurs  in  caseous  areas,  and  is  the  result  of  the 

9  i^^    It  occurs  quite  fretpieutly  in  tuberculous  glands^ 

l^m  wi  the  bmnehial  and   mesenteric  group^  and   renders 

tf  9  aiotiT  hardness.     Small  areas  of  caleificatiou  are  often 

'  foci,  the  lime  salts  taking  a  very  characteristic,  re- 

iwkh  the  heematoxylin.    Sclerosis  or  fibrosis  is  essentially 

HB^  ftnd  is  most  commonly  scon  in  lung  tuberculosis,  es- 

1  fibroid  phthisis.    Jt  is  one  of  the  processes  by  which 

iim  «^lw^  tuberculosis  takes  place, — a  not  infrequent  occurrence, 

■«ii  W  ofc«er\"ation  on  the  autopsy  table.     As  it  occurs  in   the 

I.  k  iftSproceis  consisting  of  a  gradual  transformation  of  the  tubercle 

p  s  flhiMS  tissue  cell.     In  healed  tuberculosis  the  process  is  not 

I  t»  dHflttes  in  the  tubercles  themselves,  but  is  oflen  lately  aided 

il  pneumonia  which  occurs  in  the  surrounding  lung-tissue 

'  tiie  alTected  area. 

<i/  TSiberdes, — The  lesions  of  tul>erculosis  may  be  found 
^^  ijigiHP  Df  er^n  of  the  body,  though  it  may  be  generally  stated  that 
A»Ml8  of  flection  vary  according  to  age,  and  that  one  or  two  tissues  of 
A»  bodr  ftre  relatively  exempt.  In  childi^en  the  seats  of  election  are  the 
l^v  the  Ivmphtttic  glands,  the  bones  and  joints,  and  perhaps  we  should 
mii  tbe  nieoiii^es.  The  statement  frequently  made  tliat  the  pancreas  and  the 
t4rroid  and  thymus  glands  are  relatively  exempt  has  been  disproved  by  the 
ta.  0f  Chiari  and  of  Jacobi.  Probably  the  two  tissues  most  exempt  are 
the  voluntan*  muscles  aud  the  large  blood-vessels.  The  former  are  not  in- 
tmiuentlv  attacked  in  connection  with  join t^disease,  though  often  strikingly 
exempt  in  tuberculosis  of  the  jmrietal  pleura^  which  generally  stojis  short 
at  the  intercostal  muscle.  The  large  vessels  are  probably  more  frequently 
attacked  than  is  generally  supposed,  for,  though  only  seven  or  eight  cases 
of  tuterculosis  of  the  aorta  are  on  record,  the  writer  has  personally  seen 
tM'o  cases  within  the  past  year.  The  oesophagus  and  stomach  and  the 
varv  are  also  relattvely  free  fn>tn  attacks  of  tuberculosis.  In  general 
tuberculosis,  where  there  is  every  reason  to  believe  that  the  blood-current 
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fenteeil  iafeetedy  the  tubercles  do  not  attack  all  organs  equally*  This  is 
pdbrfify  partly  due  to  mechanical  reasons,  but  j:>erhaps  also  to  certain 
pKoliarilies  of  the  organs  themselves.  In  general  infections  with  other 
nijsii»Dis  the  same  irregularity  of  distribution  has  been  oljeerved,  and  it 
htft  been  supposed  by  some  that  perhaps  certain  organs  possess  secretiona 
iBtBgonidttc  to  bacterial  development. 

iymptoxnatology* — General  tuberculosis  in  children  may  occur  as 
Hcute,  a  subacute,  or  a  chronic  infection.  In  nearly  all  instances  the 
origin  is  an  old  focus  of  some  sort,  most  fre<iuently  a  broken-down  lymph 
I^Und  or  an  old  pulmonary  lesion.  Generalization  may  also  result  from  an 
infectiuo  from  an  external  tuberculosis  or  from  bone  or  joint  tnljerculosis, 
iod  in  rare  instances  is  directly  due  to  operative  interfei'ence  in  local  tuber- 
enlosis.  The  mechanism  of  generalization  is  the  same  in  all  tliese  eases,  the 
eneatial  cause  being  the  accession  of  tubei-culous  material  into  the  blood- 
lUfnm,  generally  from  a  broken-duwn  cheesy  mass. 

As  Weigert  has  shown » the  intima  of  the  small  veins,  particularly  in 
palmonary  tuberculosis,  is  very  apt  to  show  miliary  tubercles,  and  Koch 
lias  pointeil  out  tliat  the  small  arteries  ai-e  also  at  times  invadeil  by  the 
tob^rculous  process,  Hektoen  in  his  i-ecent  article  shows  that  in  tubercu- 
loQS  meningitis  the  vessels  are  almost  invariably  affected.  Ponfick  has 
Amofistrated  the  presence  of  tubercles  in  the  inner  lining  of  the  thoracic 
dnd  in  several  cases,  and  cases  arc  on  record  where  an  adjacent  lymph 
giaiHl  has  been  found  perforating  directly  into  the  duct.  The  dissemination 
of  the  bacilli  in  the  blood  is  foUowetl  by  the  formation  of  emboli  in  the 
mil  TCfieeb  of  the  various  organs.  These  emboli  do  not  consist,  as  Kockel 
ham  shown,  of  the  bacilli  alone,  but  are  composed  of  bacilli  surrounded  by 
polynuclear  leucocytes.  The  miliary  tubercle  resulting  develops  first  in 
the  blood-vessels,  the  endothelial  cells  being  those  first  atlet^ted* 

In  the  several  ^recorded  cases  of  general  tuberculosis  in  children  with- 
aol  apparent  pre-existing  lesions,  it  is  prnlmblc  that  these  were  overlooked, 
wad  h  18  easy  to  see  how  this  cmduLI  be  done  wheu  it  i8  borne  in  mind  that 
Inbeiealoaia  in  children  often  attacks  parts  not  easily  accessible  to  examina- 
tioo,  as  the  bones  and  joints.  Of  the  different  forms  of  acute  miliary 
tntnrctiloeis,  that  with  the  predomiuating  symptoms  of  general  infection 
woold  aeeni  to  be  most  appropriately  describee!  here,  the  symptoms  of  the 
pdiiMinary  and  mening^l  forms  being  so  intimately  related  to  these  organs 
Aallliey  are  better  discusj4e<l  with  them*  Pure  acute  miliary  tubeiTulosis 
wilhoot  loeali/jng  symptoms  may  occur  either  in  an  acute  or  in  a  chronic 
fiirm.  The  acute  form  is  generaUy  spoken  of  as  the  typhoid  form,  the 
ifBiptonis  closely  resembling  those  of  that  disease.  The  onset  is  usually 
iniidMms,  Uie  patienti^,  if  old  enougli,  complaining  of  a  feeling  of  general 
aahite,  with  headache,  for  from  ten  days  to  two  weeks  before  the  marked 
if mptoms  appear.  During  this  time  the  patient  often  bus  a  delicate  apfiear- 
tBoe,aiid  there  is  well-market!  aniemia  without  apparent  cau^,  as^sociated 
iridi  pfogreasive  loss  of  weight  and  appetite.    In  a  few  instances  the  disease 
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appearo  quite  suddenly  with  sudden  rise  of  temjierature.  It  is  probable 
that  Dot  only  the  onset  but  the  course  of  the  disease  is  iufluenced  both  by 
the  rapidity  witli  which  the  bacilli  enter  the  circnlation  aud  by  their  viru- 
leoce  iu  ditfereut  instances.  After  the  disease  is  well  under  way  the  symp- 
toms are  much  like  those  of  typhoid,^hcadache»  fever^  stupidity,  and  as 
physical  signs  enlargement  of  the  spleen  and  abdominal  tenderness.  In 
some  cases  diarrhcea  is  present.  Rose  spots  are  not  present,  but  in  some 
cases  there  is  an  erythematous  rash  which  may  closely  resemble  tliera.  As 
the  disease  advances  there  is  ahvays  emaciation  and  generally  a  j^eculiar 
pallor  which  may  be  aecomj^anied  by  cyanosis.  In  older  children  the  face 
often  has  an  anxious  expression.  The  respirations  are  frequently  accelerated 
out  of  ail  proportion  to  the  fever  or  to  the  signs  of  hing-involvenient.  The 
pulse  is  usually  at^colerated  in  projxjrtion  to  the  tcmpcraturej  which  ranges 
from  103°  to  105°  F.  Death  may  be  due  to  asthenia  or  may  result  froua 
the  fjceurreoce  of  an  acute  meningitis,  or  more  commonly  to  an  acute  inng- 
CHjmplication  at  the  termiuation  of  the  dis^ise.  The  more  chronic  form 
may  last  from  eight  to  ten  weeks,  the  symptoms  being  the  same  as  in  the 
acute  form^  but  less  marked,  the  tem|>eratui^  ranging  lower  and  sometimes 
showing  distinct  intermissituis^  and  the  general  c^mdition  not  being  so  mate- 
rially affected.  In  infants  the  disease  may  run  a  course  corresponding 
clinically  to  oidinar}^  cases  of  marasmus.  These  cases  present  simply  ema- 
ciation and  pallor  with  no  apjmrent  tsause.  At  first  no  fever  is  present,  and 
when  this  does  apjx^r  at  the  end  of  two  or  three  weeks  it  is  usually  not 
high,  mngiug  between  100°  and  102°  F.  These  cases  are  often  accom- 
panicil  by  diarrhcea,  anorexia,  aud  other  gastro-intestinal  symptoms,  which 
are  not,  as  a  general  rule,  due  to  intestinal  tuberculosis,  but  are  caused  by 
the  general  condition.  In  the  last  few  days  of  life  symj^toms  of  broncho- 
pneumonia may  appear  whicfi  at  autoi>sy  prove  to  be  due  to  tul>erculous 
lej^ions.  In  connection  with  acute  tul>erculosis  must  lie  mentioned  certain 
classes  of  cases  first  de8cril>ed  by  Landouzy  and  the  French  school.  One 
group  of  the  cases  is  analogous  to  cases  of  streptococcus  toxiemia  from  a 
local  infection,  or  to  cuses  of  tetanus.  The  tubercular  lesions  are  slight, 
the  symptoms  being  apparently  due  to  a  toxasraia  rather  than  to  a  septi- 
caemia. To  children  this  type  of  the  disease  etjmes  on  gradually,  ot\en 
beginning  with  vomiting ;  the  temperature  ranges  liigh^  and  mental  symp- 
toms, usually  in  the  form  of  depression,  are  well  marked.  The  alidomeu 
is  disteuded,  aud  both  liver  and  spleen  may  be  enlarged.  The  disease  may 
last  tM^o  or  three  weeks,  but  in  some  instances  proves  fatal  in  a  few  days. 
At  autopsy  the  tuberculous  lesions  present  are  out  of  all  proportion  to  the 
symptoms  observed  during  life,  aud  may  consist  of  only  a  slight  lung-lesion 
or  a  few  enlargeil  glands.  Cases  have  rarely  been  observed  in  this  country, 
though  Osier  has  describeil  a  typical  one  occurring  in  an  adult  from  tuber- 
culous glands  of  the  neck. 

Another  type  of  acute  tuberculosis  has  been  particularly  described  by 
Aviragnet  and  Jcannel  under  the  name  of  typhu'tuberculosis,  or  acute  in* 
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,  taberculous  fever.  The  disease  is  statetl  by  Jeannel  to  begin  with 
a  ikarp  rise  of  t^m[)erature,  in  which  it  differs  from  typhoid  fever,  the 
tempeiature  beiog  further  characterized  by  great  irregularity,  both  rising 
ftiid  Iklling  verj'  abruptly,  the  falls  being  accompanied  l>y  profuse  sweating* 
The  Uimi>erature  chart  may  resemble  that  of  certain  forms  of  malaria. 
Tbere  is  oo  marked  sttipor,  the  intelligence  is  retained,  tbe  appetite  may  be 
good,  ami  there  ai^  genemlly  alternating  diarrha^a  and  constipation.  As  a 
ImU  potDt,  tlie  author  hiys  str^s  on  the  i-apid  disap|>earanoe  of  the  fever 
mider  antipyriD.     As  Landouzy  points  ont,  in  this  form^  as  in  the  pre- 

Icedingy  the  post-mortem  findings  may  l>e  slight,  and  ont  of  all  proportion  to 
IbecUmcftl  symptoms.  This  disease  differs  from  the  pret?eding  in  it^  clo'^^r 
memblaiioe  to  typhoid,  and  in  the  fact  that  it  is  due  to  a  true  septicaemia, 
•od  not  to  a  toxtemia.  Some  cases  a[>parently  get  well,  according  to  the 
deamptions  of  Landouzy  and  Aviragnet* 

Dia^riioais, — The  diagnosis  of  acute  miliary  tuberculosis  is  in  most 
inrtaooes  difficult,  and  can  l>e  made  only  by  taking  into  account  every 
diiatl  which  can  possibly  be  of  assistance.     There  is  no  one  sign  which  by 
ilnlf  will  lead  to  a  definite  diagnosis.    Almost  the  only  disease  with  which 
mle  miliary  tuberculosis  can  lie  confaundt"d  is  typhoid  fever.     In  a  few 
ioBbuioes,  with  intermitting  fever,  malaria  might  l>e  thought  of,  but  the 
exaaiiiiatioii  of  the  blot>d  would,  of  course,  quickly  eliminate  this  disease. 
In  making  a  diagnosis,  the  general  surroundings,  the  symptoms,  the  physi- 
cal Mgns,  and  the  microscopical  and  bacteriological  examination  of  the 
Kcreliotid  must  all  be  eonsiilered.    Tlie  family  histon-  of  the  patient  should 
ilways  be  turefully  inquired  into,  and  the  possibility  of  infection  from  a 
buuse  or  room  previously  occupied  by  a  tuberculous  individual  should  be 
tboilgbt  of.     The  history  of  a  recent  infective  disease  would  be  a  suspicions 
ORQinsianee,  and  a  pre*existing  glandular  or  external  tuberculosis  would 
mke  the  case  a  clear  one  in  many  instances.     With  regartl  to  the  synip- 
of  acute  miliary  tuberculosis  differ  from   typhoid  fever  chieffy 
to  tkiiibe  fever  is  apt  to  be  much  more  irregular,  and  that  the  rose  spots 
UtabeeDt.     The  spleen  is  apt  to  be  less  enlary^ed  than  in  typhoid,  and  the 
poke  relatively  quicker  as  comjiared  with  the  fever.     Certain  writers  have 
laid  gifai  stress  on  a  peculiar  pallor  in  general  tubeiTulosis,  and  ot lid's  have 
[hid  eiopbasis  upon  the  fact  that  in  tliis  disease  the  respirations  are  hurried 
Nat  of  all  proportion  to  the  fever  and  tbe  lung-involvement.     In  the  tbrm 
r  '  ''       marasmus  in  infants  the  diagnosis  would  i^st  mainly  on  the  fact 
fimi  In  the  case  of  tul>erculosis  there  are  auiemia  and  wasting  with- 

anr  appreciable  cause,  in  marasmus  a  history  of  some  digestive  de- 
it  can  generally  be  elicite^L  Then*  again,  a  low  form  of  fever  is 
pment  in  the  tuben^ulous  process,  and  in  the  final  stages  some  hx^- 
iiiag  symptom,  as  a  lung-lesion,  generally  shows  itvSelf  The  ophthalmo- 
«D|ie  should  be  used,  wlien  possible,  with  the  hofic  of  discovering  tubercles 
rf  tbe  choroid.  Grasset  and  Wttlel  have  projKistrHl  the  use  of  tul>erculin 
n  nanSl  doaes  for  purposes  of  diagnosis.     They  use  it  in  a  very  dilute  solu- 
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ie  at  the  time  of  the  inoculation.     Doses  of  from 

y  of  8  milligramme  were  given  subcutaneously,  and 

ttt  effects  result.     The  writers  claim  that  by  taking 

^fanfolly  tor  two  or  three  days  before  tlie  inoculation,  and 

I  tlw  record  subsequent  to  this,  the  result  of  the  proocdure 

ids  ihe  diagnosis. 

diagnosis  in  cases  of  acute  miliary  tuberculosis  should 
ion  of  the  blocjd,  the  sputum,  if  present,  tiie  urine,  and 
tk»  %mm^  Thft  blood  may  be  examiued  both  from  a  histologiual  aud  from 
%  httMiiilofical  stand-point. 

Tkt  i«MttTebes  of  Warthin,  cited  by  Cabot,  shuw  that  in  acute  miliary 
tiie  number  of  leuoocyte#*  is  generally  decreased,  whilst  tlie 
,  cutuit  shows  a  relative  increase  in  the  polynuclear  elements  and 
^deerease  in  the  small  mononuclear  eiements.  >Iayer*s  work  on 
I  im  lyphoid  shows  that,  while  the  leueoc^r^es  iu  this  disease  also  are 
there  is  a  relative  increase  in  both  the  small  and  the 
'  elements,  A  case,  then,  in  which  the  small  mononuclears 
WiVir  lilitivcly  decreased^  with  an  accompanying  general  decrease  in  leuco- 
^ji^i«w  wqmM  lead  one  to  suspect  acute  miliary  tutierculoeis,  whilst,  on  the 
^itpft*  buid,  the  relative  increase  of  the  small  mijuoouclears  would  be  in 
i^iMcof  typhoid  fever, ^  In  some  case^  of  both  diseases  the  presence  of  an 
^HiMMiiaiori''  complication  mi^ht  impair  the  value  of  a  ditferential  bli3od- 
MiMil  by  producing  a  leucocytosis.  The  value  of  a  bacteriological  examina- 
iWWMf  lli9  bbod  lies  iu  the  fat?t  that  in  certain  cases  of  acute  miliary  tuber- 
9lllMri>  Wetchsclbaum  and  utiier  observers  have  been  able  to  detect  the 
tnlwwfe  bacillus  in  the  circulating  blood.  The  detection  is  very  difficult, 
InH  posaiUy  micrht  be  reudercd  moi'e  easy  by  the  centrifugal izat ion  of  the 
fclDDJt^i  is  dniic  with  Dalaud's  htematokrit.  Inoculation  of  animals  would 
Wa  faiiable  methtxl,  but,  unfortunately,  the  results  are  too  long  in  develop- 
iny  im  aOMiat  cases.  The  sputum  should,  of  course,  lie  examined  in  older 
tluMmm  though  in  many  instances  no  tubercle  bacilli  are  ibund.  In 
yviMilHyr  children,  who  generally  swallow  the  sputum,  the  vomitua^  if 
|M|j(Mk  ilHnild  be  obtained  and  examined.  Not  enough  importance  has 
li^m  placed  upui  the  examination  of  the  ffeces  in  children  with  pulmouary 
mNtvildaaia,  In  a  fair  pen*entage  of  such  cases,  if  the  purulent  particles 
W  pk^k^l  out,  they  will  be  found  to  contain  tulxTcle  bacilli,  and  this  in  the 
lAiaiiea  \^  intestinal  tubert^nlosis.  In  alt  cases  the  urine  must  be  examined 
f^lMibarele  liacilli,  as  some  cases  of  generalized  tulxjrculosis  originate  from 
yiikilkMiviiKiry  tuberculosis.  The  use  of  the  centrifugal  machine  is  of  great 
iM  va  IMUiy  of  these  examinations^  {mrticularly  those  of  the  urine  and 
i|Mllliaa«  In  i^ounection  with  the  pt^esence  of  tubercle  bacilli  in  the  urine  a 
^omftMait  uuist  be  given  that  this  organism  be  not  confounded  with  the 
tiarqpaa  bcioilli.  In  onler  to  avoid  the  confusion,  the  urine  should,  particu* 
Ittljr  in  fiiualcs,  be  a  catheterized  specimen. 
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fer  has  stated  that  in  many  instances^  when  no  bacilli  can  be  found 
ID  tbe  fputam,  they  can  t>e  found  in  the  rectal  mucus.  If  by  sueh  means 
bacilli  haviDg  the  staining  I'eactioe  of  tubercle  Ijacilli  Iw  discovered,  they 
iboiild  be  &ubmittt*d  to  the  tests  for  distinguishing  the  tuben-le  from  the 
faKgioa  bacilli,  for  at  least  one  c^se  has  come  under  our  oliservation  in 
I  which  in  all  probability  the  smegma  bacilli  wei^e  found  in  the  i*ectal  mucus. 
Finally,  in  some  instances  it  might  be  advisable  to  resort  to  lumbar  pune- 
tore  as  a  means  of  diagnosis,  Kohn  having  recently  reputed  a  case  in 
which  tubercle  bacilli  were  found  in  the  cerebro-spinal  fluid  some  time 
before  active  meningeal  symptoms  showed  themselves.  The  most  rapid  and 
leliable  method  of  staining  bacilli  in  all  these  cases  is  the  following.  In  the 
CIK  of  the  sputum  or  the  fieces,  the  small,  purulent  particles  should  be 
dlosen  for  examination,  rare  Ijeing  taken  in  the  case  of  the  sputum  not  to 
mislake  particles  of  food  for  these.  These  purulent  particles  can  best  be 
picked  out  by  spreading  the  suspected  material  on  some  dark  surface,  pref- 
ernbly  on  a  glass  plate  painted  black  on  its  nnder  side.  If  necessary,  a 
knd-lens  may  be  used  to  distinguish  the  particles.  The  particle  chosen  is 
VQshed  on  a  cover-glass  and  smeared  out  into  ao  even  layer.  It  is  then 
allowed  to  dry  in  the  air,  and  finally  passed  three  times  through  the  flame 
rf  the  Bunsen  to  fix  it.  It  is  then  ready  for  the  stain.  The  following 
olntiuQS  are  used : 

L  Ziehl's  solution  of  fuchsin — 

Distilled  water^  gra.  c; 
CurboUc  acid  crystal,  gni.  v ; 
Alcohol,  gm.  X ; 
Fuchain^  gm.  i, 

S,  Oftbbet'8  solution — 

Methyl  bluei  gm.  i-ii ; 

Twi*nty-flve  per  cent,  sulphuric  acid,  100  cc 

The  cover-glass  is  held  in  the  forceps  and  a  few  drops  of  solution  1 
irt  placed  on  its  upjx^r  surface  ;  the  under  side  is  then  lieated  until  bubbles 
kq^n  to  form,  when  the  fuchsin  solution  is  washed  off  with  water  and  a 
fcwilfops  of  the  Gabbet  solution  are  placed  on  the  glass.  This  solution  is 
lUowed  to  remain  there  from  forty-five  se<:*ouds  to  one  minute,  when  it  is 
Ittfaed  off  witli  water  and  the  91  ip  monntetl  in  water  or  balsam,  according 
m  to  whether  a  temporary  or  a  permanent  preparation  is  desired.  The 
whole  process  takes  but  two  or  thiTc  minutes,  the  tuljcrcle  bacilli  being 
iaiaed  red,  the  nuclei  of  the  pus-cells  and  bacteria,  other  than  the  tuljercle 
banllty  being  stained  blue. 

ProgBoeis. — In  the  great  majority  of  cases  of  acute  miliary  tubercu- 
hum  the  prognosis  is  unfavorable,  A  few  of  the  more  chronic  cases  seem 
tD  noover  temporarily.  If  we  accept  the  typho^tuberculosis  of  certain 
Fitoeh  writere,  we  must  recognize  a  class  of  cases  which  recover  with  rela- 
tiire  frequency. 

Traatment* — The  treatment  of  tuberculosis  should  be  prophylactic  as 
Vol,  v.— 22 
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As  Ih*.  Jacobi  has  pointed  oot  m  his  article  in  this  Cyclo' 
is  mostly  caufied  by  the  dried  9[>utimi ;  bent*e  means  to 
■i  Ike  iBeihod  of  coutaminatton  are  most  n^quired*  Laws  against 
^yiBpablic  buildings  and  conveyances,  except  into  proper  reeeptacles, 
llh»stoietly  enforced.  All  sputum  should  be  either  burned  or  placed 
r  $ocli  ci>oditioos  that  disintegration  takes  place  before  drying.  Pa- 
ivirii  hug  tubereuhDsis  should  use  at  their  homes  proper  ret^ptaeles  ; 
tbqr  should  expectorate  into  rags,  which  can  be  suljeeqneotly 


TW  hygienic  treatment  of  the  disease  is  very  important,  and  consists 
tf  bmh  mir,  good  food,  and  warm  cluthing.  Change  of  climate  may  Ije 
blMfabl  in  children  as  in  adults,  the  climates  most  recommended  in  this 
fomitry  being  the  Adirondacks  and  the  pine  regions  of  Carolina,  or,  in  the 
Wesl»  Southern  California,  Colorado,  New  Mexico,  and  Arizona.  As  gen* 
«nl  Mpportive  measures,  cod-liver  oil,  the  bj^popliosphites,  arsenic,  or 
Umlmiiie  may  be  given.  d 

So  fiur  18  drug-treatment  directe^l  towards  the  disease  process  itself  is 
,  creosote  or  its  active  principle,  guaiacol,  seems  to  Ijc  the  most 
remedy.  It  should  be  given  in  as  large  doses  as  can  be  borne 
1^  ^  patieiit. 

It  b  neceesary  here  to  sp^k  of  the  various  serum  treatments  which 
hftve  been  tried  w  ithin  the  past  two  years.  The  most  imjjortant  of  these 
ivm<\tie!^  are  Mamgliano's  anti-tubercular  serum,  Paquin's  anti-tubercular 
tienuiu  ami  Klebs's  antiphthisin.  In  Maragliano's  first  four  hundi'ed  and 
twelve  iti^^  there  was  apparent  cure  in  sixty-seven,  notable  improvement 
in  %«ie  lumdi\xl  and  sbcty-four,  no  improvement  in  one  hundred  and  fifty- 
(kmxt,  niul  tlcatli  in  forty -seven  cases.  Paquin  claims  cure  in  every  case  in 
the  &v^i  stagt^s  of  the  disease,  and  several  cases  are  rej>oi'ted  by  utlier  ob- 
ten^^r^  in  the  more  advanced  stages  w^hich  were  markedly  t>enetited  by  his 
gmuil*  Klebs's  antiphthisin  has  been  claimed  to  be  of  benefit  by  Dennison 
iwiotliors, 

II  may  be  said  in  general  that  of  all  the  serum  treatments  at  present 
wMbCkg  !»oi>e  have  the  confidence  of  the  majority  of  the  meflical  profession, 
gnd  it  wotild  seem  that  they  are  perhaps  only  the  forerunners  of  mora 
powvfitl  2^^  more  satisfactory  remedies  based  on  the  same  principles. 


INFANTILE  SCURVY. 


By  THOMAS   BAKLOW,  M  D,,  FRCP. 


INTRODUCTORY  NOTE. 

Ik  the  eecood  vohime  of  this  CyclopeBdia  the  present  writer  gave  a 
detailed  record  of  illustrative  ca»es  intended  to  show  the  transition  between 
typical  scurvy  as  it  occurs  in  adult  life  and  childhood,  and  the  more  oljscure 
iDd  mixed  forms  of  what  he  believed  to  be  essentiallj  the  same  disease  in 
iafanc}'.  The  results  of  the  post-mortem  examinations  then  available  on 
the  infant  form  of  the  disease  were  de^ribed,  and  the  general  conclusions 
IS  to  the  etiologj*  and  treatment  of  the  malady  were  formulated  in  accordance 
with  lines  originally  laid  down  by  Cheadle  in  his  papers  in  1878,  1882, 
tnd  188^^,  and  by  the  present  writer  in  18H3. 

Since  tliat  date  recordtd  exprienceon  this  subject  has  greatly  increased. 
This  is  partly  accounted  for  by  the  fact  that  observation  lias  been  awakened, 
bat  there  is  reason  to  8U8|^eet,  also,  that  the  disease  is  on  tlie  increase. 

A  hurge  number  of  cases  have  lieen  imported  in  America  and  Germany 
IS  well  as  in  Grent  Britaiu.  The  writers  pers<:)nal  records  include  more 
thttD  one  hundred  eases,  the  results  of  which  were  embodied  in  the  Brad- 
iiiawe  Lecture  in  1894* 

The  editor  of  the  present  supplemental  volume  has  considered  the  sub- 
ject worthy  of  another  article,  discussing  the  problems  of  the  disease  iu  a 
aore  systematized  method  and  embodying  the  later  experience. 

The  reader  is,  however,  referred!  to  the  detailed  rei>orts  of  the  cases  in 
TToL  iL  as  a  ba^is*  for  the  present  review,  and  it  is  necessary  to  examine 
the  drawings  there  given  in  order  to  understand  the  section  on  morbid 
loatomy  in  the  present  article. 

DeflnitioQ* — Infantile  scurvy  is  a  disease  which  is  characterized  by 
narked  aoffimia  and  severe  pains  connected  with  the  bones.  Its  chief  ana- 
tomiGal  feature  is  the  extravasation  of*  hloo^l  between  the  periosteum  and  the 
tfaift  of  tlie  bones  of  the  lower  limbs  ;  during  the  predentition  |>eriod  the 
ffib|}eriostca]  regions  may  be  the  exelnsive  site  of  hemorrhage,  but  after  the 
craption  of  Uie  teetli  extravasation  in  tlxc  gums  occurs,  as  in  the  scurvy  of 
adults  and  eliildreni  though,  as  a  rule,  with  less  severity.  That  which  dis- 
tiaguisbes  infantile  scurvy  from  other  atis&mic  hemorrhagic  diseases  is  its 
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well  ad  curtitiv.  :  .prions,  by  the  ad  mi  iiist  ration  of 

P®^^'^  _   ^.  ..>  iLiid  fruits. 

P*^^ '  '  -      :  mf^ntile  scurvy  is  geDemlly  abrujit 

-  —  inJed  by  parent  aud  nurse  as  pre- 
^^  ^      _*,i    -;tf*ie  coveriug  of  sidxMitancous   fat, 
.^^^^^  Bcfcets  atfonltxl  by  the  Ijeadc-d  ribs  aud 
^  listtioiis  less  striking  thau  they  otherwise 
_^  ^    iuMiid  to  become  paler  aud  Jess  mobile  thaa 
^  ^  vwis  and  cries  when  one  of  the  lower  limbs  is 
^^^  w^rt*  f*  *^  lifted  out  of  the  bath.     Within  a  day 
^^.  5^  likewi^  becomes  tender  aud  both  limbs  dnxip. 
j^  ^m  atti'mpted  to  stand  or  walk,  he  now  no  longer 
^^1^^    At  this  stage  the  hip*joiuts  are  often  kept  semi- 
^  ^M  doira  in  a  condition  of  pseudo-paralysis.     A  care- 
;^f«ilMciy  ofjeervcd  that  the  maximum  teuderness  is  near 
\^  ^kk^    Tliere  now  api>ear8  a  little  swelling  of  one  or  both 
tf^  surlliDg  is  sym metrical  on  tlie  two  sides,  and  yet  not 
^^-,   _^    fli^Jdwer  third  of  one  leg  and  the  up[)er  tliiiti  of  the  other 
**^^^-liil  *n<^  ^''^  lower  third  of  one  thigh  and  the  upper  third  of  the 
^      Tbeff  fe  ^^  alteration  in  the  color  of  the  skin  over  the  swelling, 
'^  iIlijc  tn**  \c»:^  heat  over  it.      The  veins  aljout  the   ankles  and 
•fc*  AjfgtfM  of  tbe  ff-K>t  are  sometimes  a  little  distended.     Pitting,  if 
^  13  slight,  but  the  legs  and  feet  look  shiny  and  stretched.     In  a 
IT^jr  two  ^e  swelliug  extends.     Then,  if  not  previously  affected,  one 
hiith  tJiid^  1^^^'  suffer.     Tenderness  and  local  swelling  become  manifest 
k>ve  the  knees  and  below  the  hips  for  a  varying  extent,  and  give  the  im- 
««iion  of  some  dee^vseatetl   effusion   which   forms  a  partial  or  general 
^fftth  round  the  sliatl  of  each  femur.     At  this  stage  the  limbs  are  generally 
M tended  aud  their  bulk  is  definitely  increased  aud  they  feel  heavier  than 
nomud  •  the  powerlessnc^s  is  very  striking  ;  the  nurse,  and  often  ii\w  doct<ir, 
believe  that  the  ehihl  is  pamlyzed.     By  this  time  the  pallor  of  the  child  has 
become  greatly  accentnatcxl.     He  lies  on  his  back,  and,  although  he  turns 
his  head  with  an  anxious  look  on  the  face  whenever  a  stmuger  approaehes» 
he  seems  to  have  lost  the  power  to  raise  himself.     As  Ix'tore,  the  lower 
limbs  are  exeeediogly  sensitive.     There  are  piercing  screams  which,  to  a 
casual  observer,   might  suggest  meningitis,   but   they  are  predoniinantly 
relatetl  to  movements  or  thi-eatened  movemeuts  of  the  lower  limbs.     There 
J     however,  some  tenderness  in  other  parts  of  the  IkkIv.     The  up|^r  limbs, 
the  head,  aud  the  trunk  may  be  tender.     Some  swelling  may  occur  just 
abi>ve  the  lower  forearm  epi)ihyses  or  below  the  shonldei-s.     Als<t  a  thick- 
eniu*^  round  the  shaft  of  the  humerus  starting  fi-om  the  upjier  or  lower  epi- 
physial junction  may  appear.     Pseudo- paralysis  of  one  or  other  npper  limb 
tnav  l)e  present.     ^^Z  the  upper-limb  affedion  w  in  every  reaped  leas  marked 
(hm  the  afi'edion  of  ike  lower  Umbs^  and  in  many  caaea  U  ia  not  demonstrable 
0linkantf. 
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I  the  back  of  the  trunk  rounded  swellings  may  occur  over  the  infra- 
ssa  of  one  or  butli  .S€iipidn\  Similar  swellings  may  oii'ur  over 
the  iliac  portions  of  tlie  inuomiDate  oear  the  crest  of  the  bone.  Deep 
tliiekeniDg  has  l>een  fouml  for  a  varying  distance  in  the  groove  on  each  side 
of  the  dorsal  and  lumbar  spines.  The  elianges  observed  in  the  thorax  are 
WTT  striking.  The  sternum  with  the  costal  mitilagt*8  pi^esent  an  appear- 
aooe  MS  though  they  had  been  thmst  backward  en  bloc^no  that  they  are  on  a 
plane  posteriivr  to  their  normal  situation.  This  alteration  k  bronglit  about, 
as  we  shall  leam  in  the  section  on  morbid  anatomy,  by  a  series  of  partial 
fiuctured  in  the  anterior  extremities  of  the  ribs.  Slight  crepitus  may  be 
obtained  external  to  the  junction  of  the  costal  cartilages  with  tlie  rite. 

In  more  advaniMed  stages  of  the  disease,  soil  crepitus  is  sometimes  ob- 
tainable near  the  epiphysial  junctions  of  the  uppcT  and  lower  ends  of* the 
fanora  and  near  the  upjier  epiphysial  junctions  of  the  tibise,  and  in  rare 
CttGB  below  the  upper  epiphysial  junctions  of  the  humeri.  Such  fractures 
when  they  occur  are  generally  symraetricaL 

Fracture  rarely  occurs  in  the  middle  of  the  femur,  and  it  may  lie  pro- 
duced by  the  minimum  of  violence,  such  as  a  clumsy  movement  by  the 
nuwe  ;  but  the  fractures  near  the  epiphyses  appear  without  evidence  of  any 
violence  whatever. 

Deejvseated  swelling  may  occur  on  the  lateral  aspects  of  the  cranium  and 
wen  on  the  facial  bones,  and  the  associated  tenderness  is  sometimes  excessive. 
One  or  both  orbits  often  present  remarkable  changes.  Within  a  few 
the  onset,  suddenly,  and  without  obvious  cause,  there  occurs  a 
proptosis  downward  and  forwanl  of  one  or  both  eyeballs.  This 
tnives  at  its  maximum  within  twenty- four  hours,  and  then  a  deep-seated 
«cthymoris  and  some  thickening  of  the  upper  eyelid  arc  found,  and  it 
isobvioQS  that  an  effusion  of  some  kind  must  have  occurred  in  the  back 
md  upper  part  of  the  orbit.  Both  orbits  are  generally  affected,  but  they 
if?  often  affected  on  successive  days  and  to  an  unequal  extent.  The  ex- 
ophthalmos is  not  extreme,  tension  of  the  eyeball  is  not  increased,  and 
tbe  ophthalmosco]Xi  yields  no  evidence  of  hemorrhage  or  inflammation 
in  the  deeper  structures  of  the  eye.  The  child  obviously  suffers  distress 
thes*e  eye-troubles,  and  often  cries,  esjiecially  at  their  onset.  There  is 
►  local  heat  or  other  suggestion  of  iuBammatory  reaction.  Sometimes  a 
Blrfe  concomitant  eoehynioBis  of  the  ocular  conjunctiva  occurs,  but,  as  a 
it  »  only  the  deeper  part  of  the  upper  Ud  in  which  extravasation  is 
Dtfipst,  and  the  color  of  the  lid  is  a  very  det^i)  brown  and  not  that  of  the 
ordinary  superficial  "  black  eye.*'  The  api>earance  presented  is,  indeed, 
vm*  like  that  wliich  is  sometimes  f«3und  in  fracture  of  the  anterior  jjiirt  of 
the  \msm  cranii,  followed  by  extravasation  in  the  pMerior  and  upper  part 
rf  tlie  orbit 

As  the  foregoing  symptoms  are  related  to  the  osseous  system  and  are 
"i:;r»dficant  in  the  disease  under  discussion,  it  will  be  convenient 
.ate  the  general  features  which  they  have  in  common. 
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nni^AKriLE  scurvy* 


(a)  There  is  generally  symmetry  in  these  lesions,  but  there  is  often  dif- 
ference in  severity  of  the  lesion  on  the  tivo  sides  of  the  body. 

(i)  When  both  sides  are  affeeted  there  is  generally  a  slight  interval  of 
time  between  the  ineidence  on  the  two  sides. 

(c)  Although  there  are  swelling  and  tenderness,  there  is  no  local  heat 
over  these  lesions,  and,  as  a  rule,  although  tiiere  may  be  concomitant  eechy- 
moses  of  the  skin,  there  is  no  extravasation  in  the  skin  directly  over  the 
gite  of  the  lesion. 

(d)  With  every  successive  part  affected  the  general  anaemia  Ijecomes 

more  profound. 

THE  skin/ 

Besides  the  marked  and  increasing  pallor,  there  becomes  manifest  during 
the  advance  of  the  disease  a  striking  muddy  or  sallow  tint  of  the  skin. 
Bruise-like  hemorrhagic  areas  may  be  present  in  severe  cases.  They  are 
probably  induced  by  slight  pressure.  Small  purpuric  spots  are  decidedly 
uncommon.  In  view  of  the  seveR^  progressive  anaemia,  it  is  indeed  re- 
markable how  meagre  on  the  whole  is  the  amount  of  hemorrhage  which 
occurs  in  the  superficial  skin  structures.  If  the  patient  be  rickety,  the  head- 
sweating  which  is  characteristic  of  rickets  is  often  increased. 

THE   GUMS. 

In  infantile  scur-vy^  if  no  teeth  have  appeared^  th&re  is  njolking  character* 
istic  in  the  gums.  If,  on  the  other  hand,  teeth  have  emerged,  the  existence 
of  hemorrhagic  granulations  encircling  tlie  teeth  which  are  alxive  the  gum 
can  generally  be  oljserv^ed.  These  granulations  appear  either  contempo- 
raneously with  the  limb-affection  or  shortly  afterwards.  Those  portions  of 
the  gums  through  which  no  teeth  have  emerged  are  absolutely  tree  from 
granulations.  But  careful  inspection  will  often  reveal  the  existence  of 
minute  islands  of  axhymosis  on  the  surface  of  the  gum  or  just  below  it, 
co^res^K)^ding  with  the  sites  of  the  teeth  which  are  al>out  to  emerge. 

These  points  are  illustrated  in  the  drawing  on  page  274  in  vol,  ii.  of 
this  Cyclopaedia. 

In  cases  of  moderate  severity  the  gum-affection  often  does  not  advance 
beytmd  the  above  stage.  It  is  generally  more  marked  in  the  upj>er  tlian  in 
the  lower  gum.  If  several  teeth  have  emerged,  the  gum-affection  then 
becomes  more  pronounced ;  the  granulations  may  enlarge  so  much  as  to 
pi*ojcct  from  the  mouth  ;  they  bleed  readily,  interfere  with  the  feeding  of 
the  child,  and  cause  much  fetor.  It  is  thus  one  of  the  most  important  facts 
about  the  disease  that  the  sp<mgincss  of  the  gums  is  in  direct  proportion  to 
the  number  of  teeth  ^vhich  have  apjieared  ;  and  the  absence  of  gum-affee* 
tion  in  toothless  infants  affected  with  scurvy  is  one  of  the  reasons  which 
delayed  the  identification  of  the  real  nature  of  the  disease. 

ALIMENTARY  TRACT, 

There  is  no  digestive  symptom  definitely  characteristic,  beyond  the 
special  form  of  stomatitis  described  above  and  the  fetor  and  difficulty  of 
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which  ocx?ur  in  the  severe  examples  of  it.  The  child  sometimes 
itjectB  its  food^  but  vomiting,  if  present,  is  rarely  severe.  A  few  cases  of 
Bielsna  have  occurred. 


RESPIRATORY   SYSTEM. 


The  breathing  becomes  shallow  and  increased  in  freqaencv  when  the 
icic  deformity  before  described  is  very  marked.  This  is  often  the  only 
rcspUTfttOfj  change,  but  in  the  profoundly  auiemfc  cases  death  from  pul- 
Eaonary  ctimplicatjon  is  to  be  feared.  When  the  disease  is  fatal,  areas  of 
biuiicbo-pneumonTa  and  of  putmonar)*  apoplexy  and  small  hemorrhagic 
fffosiotis  into  the  pleune  may  be  found  post  mortem,  although  their  ex- 
during  life  escaped  detection. 


H       The  ^rmptomB  are  those  of  profound  anBeraia,     The  blood  shows  con- 

■  comitant  impoverishment,  iKith  in  the  nimiljor  of  tlie  red  e<irpuscles  and  in 

V  thi  imount  of  hseraoglobin,  hut  tliere  is  ctipacity  for  rapid  recovery  under 

proper  dietetic  treatment,  unlike  that  of  any  of  the  other  forms  of  grave 
*__ 

THE    ITRINE. 

Considerable  excess  of  uric-acid  deposit  is  not  uncommon*  Diffused 
hlood  in  small  quantity  in  the  urine  is  very  commoo,  and  albumen  com- 
nenstiiBte  w*ith  the  amount  of  blcwxl  is  present.  Blood-corpuscles  and  a 
finr  Binall  blrxKUcasts  may  be  found  microscopically.  It  is  obvious  that 
audi  renal  ap«jplexies  ot^^ur,  but  there  is  no  evidence  of  nephritis. 

NERVOrS   SYSTEM. 

If  the  infant  be  rickety,  laiyngisraus  stridulus  often  becomes  accentuated 
Auiog  the  course  of  the  malady  wliioh  we  are  considering.  The  writer 
h«  also  seen  tetany  present  in  the  course  of  infantile  scurvy.  Such  symp- 
tonift  have  been  cited  in  supfwrt  of  the  old  view  that  the  disease  is  to  be 
eoimlertd  as  acute  rickets,  which  view  we  shall  discuss  in  the  section  on 
f&Aogy. 

We  have  already  referred  to  the  extreme  tenderness  of  the  head,  asso- 
cbied  with  swellings  of  the  lateral  portiou.^  of  the  cranium  and  of  the  face- 

In  rare  cases  other  head-symptoms  of  great  gravity  may  occur, — viz., 
<!DD\nilsi(>ns  and  a  state  of  semi-coma  supervening  on  extreme  exhaustion 
wid  aufl^mia,  and  lasting  for  a  few  days,  but  not  necea'^rilY  fatal. 

The  symptoms  ccmnected  with  the  eyeballs  have  already  lieen  deseriljed. 

There  has  been  no  proof  given  hitherto  of  affection  of  the  spinal  cord, 
of  the  tsptnal  roerabranes,  or  of  the  peripheral  nerves,  althougli  tlic  pseudo- 
pAimlysis  of  the  lower  limbs  has  repeatedly  given  rise  to  the  erroneous  diag- 
nam  of  paraplegia.  With  proper  care  the  knee-jerks  can  be  obtained  even 
in  Tciy  severe  canes. 
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THE   BODY   TEilPERATCRE. 

Undue  stress  has  been  kid  by  some  writers  on  the  pjrrexia  in  this 
disease^  and  it  is  true  that  sometimes  there  is  a  rise  of  temperature*  It  ia 
often  raised  for  one  or  two  davs^  when  siiceessive  k'sions  appear,  espeeiallj 
if  there  be  much  tension,  but  it  is  rarely  higher  than  100^  F.  or  101°  F. 
It  is  at  other  times  normal  or  even  subnormal. 


PROGBESS   AND   DURATION. 

There  are  many  degrees  of  infantile  scurv)^,  aud  the  duration  varies 
within  considerable  limits. 

The  mild  mses,  and  even  the  moderately  severe  ones,  generally  recover 
within  two  or  three  months.  The  severe  Oises  may  last  six  moutfis,  and  if 
suitable  and  ade(]uate  food  be  withheld,  there  may  be  recrndescence.  The 
ver}^  severe  eases  are  by  uo  means  always  fatal. 

A  moderate  ease,  if  treated  projwrly  with  antiscorbutie  remedies,  shows 
almost  immediate  improvement,  and  recovers  in  a  Diouth,  so  far  as  gum- 
affeetiou,  tenderness  of  limb?,  pseudo-paralysis,  and  ausemia  are  concerned. 
During  the  recovery  of  a  typical  case  the  Bub^idcnce  of  tenderness  and  gea- 
eral  swelling  of  the  limbs  by  degrees  permits  of  tlie  identification  of  a 
sheath-Uke  investment  of  im])erfect  l>oue  which  has  formed  round  that  part 
of  the  shaft  which  was  primarily  afiected.  In  the  later  stages  of  recovery 
this  sheath  like  investmeut  nndergoes  slow  involution  and  after  a  time  be- 
comes unrctHjgniswible,  although  the  ordinary  signs  of  rickets  are  still  mani- 
fest. Unifm  takes  place  iu  the  fmc*tures  ncmr  the  epiphyses  with  little  or  no 
displacement.  The  deformity  of  the  chest  recovers  completely,  and  tJie 
orbital  lesions  leave  no  permanent  change. 

In  the  severe  ttases,  when  anemia  and  exhaustion  are  extreme,  and  tiie 
proper  food  is  withheld,  death  may  ensue  from  some  intercurrent  ailment^ — 
e,g*y  pneumonia,  diarrhom,  or  one  of  the  exanthemata. 

There  is  no  infantile  disease,  not  even  congenital  syphilis,  in  which 
there  is  more  striking  raodifieation  of  symptoms  under  early  suitable  treat 
meut  than  in  the  one  under  discussion. 


i 


MORBO:)   ANATOMY. 

Osseous  S^stein, — Subi>eriosteal  hemorrhage  is  the  typical  feature.  The 
long  Imnes  of  the  lower  extremities  are  first  affected,  and  of  these  the  femur 
and  the  tibia  predomiDantly. 

The  fibula  is  only  slightly  affected,  as  a  rule,  and  the  external  surface 
of  the  ilium  near  the  crest  is  the  part  of  the  pelvis  which  suflers  most. 
The  commencing  zone  of  extmvasation  in  the  long  bones  is  near  the  junc- 
tion of  the  shaft  with  the  epiphysis,  and  iu  slight  and  mmlerate  eases  it 
may  not  extend  beyond  this  region ;  in  severe  cases  the  whole  shaft  be- 
comes invested  with  a  layer  of  coagulnm.  The  blood  is  manifestly  derived 
fi-om  the  periosteal  vessels ;  the  periosteum  is  niised  up  like  a  sheath  and 
on  its  inner  surface  distendeil  rami  form  vessels  can  be  seen  in  great  abun- 
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';  also  bridges  of  eoaguliiui  extend  between  the  upraised  periosteum 
fiinl  llie  coagulum  which  invests  the  sbaft.     The  upraise*:!  perio:steiim  shows, 
oAeOi  evidences  of  its  osteogenic  function  by  thin  deposits  of  new  granular 
kooe,  which  ultimately  give  rise  to  tlie  imperfkl  lioiiy  sheath  descrilied 
in  the  clinical  section  as  occurring  in  the  severe  ceases.     When  the  shaft  is 
stripped  of  co&guhmi  it  is  tbund  to  ]>e  smooth  and  white,  but  there  is  no 
evidence  of   j^eriostitis*     It  is  remarkable  that  necrosis  does  not  occur. 
Ffscturee  when  present  occur  most  conniiouly  just  above  the  h>wer  and 
balow  the  upper  epiphysis,  and  during  the  autopsy  the  shaft  becomes  readily 
ae^Fated  from  its  upper  and  lower  attacluuents,  almost  like  a  se<|uestrum. 
There  is  little  or  no  displacement  until  the  periosteal  sheath  has  been 
■iodsed.     The  anatomical  characters  above  dcscriljcd  are  iliiistrated  in  tlie 
drawing  given  on  page  275  in  vol.  ii.  of  this  Cyclopaedia*      Much  less 
«gmmonly  there  is  fracture  across  the  shaft.     In  the  active  stage  here  de- 
icribed  there  is  no   intlication  of  t^allus.     A  vertical  section  of  the  shaft 
in  a  aevere  case  shows  also  extensive  endosteal  hemorrhage,  and  in  the 
Lmosl  severe  cases  there  is  rai-efaction  of  the  bony  structure,  so  tliat  when 
the  medulla  with  the  blood-clot  has  Ijeen  ixnnoved  the  shaf\  may  l>e  repre- 
sented only  by  a  mere  shell  of  bone.     On  microscopic  examination  the 
periosteum  shows  much  vascular! ty»  l>ut  no  cellular  inliltmtion.     Extensive 
bmiorrhage  is  shown  in  the  dt^e^x^r  porti*ins.     Considerable  absorption  of 
tmbecular  structure  is   iudica{€*d  in   the  shaft,  and  enlarge<l  spaces  with 
Jed  margins  are  well  marked.     Rickety  changes  in  the  ossifying  zone 
cir  in  various  stages. 
Thi*  joints  are  usually  normal.     (In  one  case  only  the  writer  found  a 
lV]r  »mall  hemorrhage  in  the  synovial  membrane  of  one  hip-joint,  but  this 
VIB  inslgni Bryant  and  exceptional.) 

The  deeper  layers  of  the  muscles  in  contact  with  the  vascrular  periosteum 
ibuw  in  severe  cases  extensive  blf>od  extravasation.  The  superficial  layers 
ta  tiich  cases  are  thinned  out  and  paler  than  uornial  in  conse^iuence  of  the 
infiltration  with  blood-serum,  but  eragulum  is  not  luund  in  these  layers. 

In  the  light  of  post-mortem  investigation  it  is  easy  to  understand  the 
ptiQp  of  symptoms  which  have  been  pointed  out  in  the  clinical  section  as 
ipenally  present  in  connection  with  the  lower  limbs, — viz.,  the  weight 
which  is  brought  about  by  the  consicJembIc  outpour  of  blood  into  the  peri- 
uitoil  fiac  and  tlie  deep  muscles,  the  tenseness,  the  absence  of  local  heat  or 
«f  rtv^hymosis  at  the  surface,  the  tenderness,  and  the  psendo-paralysis. 

In  the  upj)er  liral>s  occur  lesions  similar  to  those  which  have  been  de- 
Kribcd  in  the  lower  liml>s^  but  notably  less  severe.  Symmetrical  fractures 
kavt  been  found  below  the  upper  epiphyses  of  the  humeri, 

TTit  elianges  in  connection  witli  the  scapuloB  were  in  one  case  found  to 
be  more  »evere  than  those  around  the  bones  of  the  upper  limb.  Subperios- 
Ittl  hemorrhage  had  occurred  in  the  venter  and  in  the  supraspinous  and 
ifaspiuoiis  fusste,  and  the  amount  liad  been  tnj  great  in  the  last  situations 
^Id  give  rise  tu  marked  prominences  obvious  during  life.     Osseous  mate- 
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rial  was  found  deposited  in  thin  plates  over  the  blood-clot  by  the  upraised 
periosteum. 

The  changes  found  iu  the  ribs  are  strictly  analogous  to  those  affecting 
the  llrab  bones.  The  rib  may  be  bare  and  separated  for  a  eonsidemble 
extent  from  its  periosteum  by  blood  extravasation.  The  depression  or 
falling  back  of  the  sternum  with  the  costal  cartilages  already  destTil>ed  in 
the  symptomatology  is  seen  |^jst  mortem  to  be  due  to  a  series  of  fi-actiires 
and  displacenieuts  of  the  anterior  extremity  of  the  ribs  just  external  to  the 
jouetioo  with  the  costal  cartilage.  In  the  severe  cases,  on  section  of  a  rib 
there  is  found  considerable  rarefaction  of  the  centre,  so  that  the  bony  struc- 
ture is  only  a  shell  full  of  broken-down  bkxKl-c'lot.  On  the  outer  surface 
of  the  cranium  and  the  facial  bones  subperiosteal  extravasation  has  like- 
wise been  found,  and  Moller  has  recorded  one  case,  probably  of  this  nature, 
in  which  hemorrhage  had  occurred  on  the  inner  surface  of  the  frontal  and 
had  exteudtiJ  into  the  orbits  separating  the  jieriosteum  from  tlie  orbital 
plates,  causing  pro  ptosis  such  as  we  have  described  in  the  symptomatology. 
Hemorrhagic  pachymeningitis  has  been  recortled  in  infantile  scurvy,  and 
it  is  probable  that  the  hem(>rrhage  has  been  derived  from  the  inner  surface 
of  the  cranial  bones,  as  in  Moller's  case, 

VISCERA, 

Hemorrhagic  extravasations  have  bc^en  found  iu  the  lungs  with  or 
without  pneumonia. 

Aecompanying  the  lung-Iesions»  or  independently  of^them,  hemorrhagic 
effusions  in  the  pleural  cavity  and  jjetx?chia3  on  the  parietal  pleura  occur. 

In  the  same  or  different  cases  small  hemorrhagic  foci  have  Ixx^n  found  in 
the  spleen,  the  kidneys,  the  lympluitic  and  mesenteric  glands,  and  the 
solitary  glands  and  Fever's  patches  of  the  intestines.  Dr.  Chendle  and 
Dr,  Sutherland  have  eacli  recorded  a  case  in  which  gum  extravasations  and 
visceral  hemorrhage  occurred,  but  in  w^hich,  strange  to  say,  the  bones  and 
muscles  were  free. 

PATHOGENESIS   AND   ETIOLOGY. 

Let  us  now  consider  what  is  the  essential  nature  of  this  disease,  and 
what  is  the  cause  of  it.  The  conditions  under  which  it  arises  may  be  first 
discussed. 

A(;e, — Before  the  age  of  five  months  this  group  of  symptoms  is  very- 
rare,  and,  taking  the  range  of  the  fii^st  two  years  of  life,  the  most  common 
incidence  is  Ijetweeu  the  seventh  and  the  eighteentli  month* 

There  is  uo  difference  to  be  made  out  with  regai-d  to  the  sexes. 

As  to  seasnn,  it  would  app^'ar  tliat  the  cases  whicti  otx^ur  during  the 
colder  months  are  more  protracted  and  more  grave  than  those  which  occur 
during  the  summer. 

As  to  social  status,  some  of  the  fatal  aiBcn  have  been  p»Jor  children,  bat 
the  disease  has  been  recognized  in  all  ranks,  and  many  more  examples  of 
moderate  severity  have  been  found  among  the  children  of  the  rich  than 
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imong  the  impoverished.     Thus  the  disease  is  more  frequently  found  in 
tile  course  of  private  pmctice  tbati  fn  hospital  clinics* 

With  regaixl  to  congenital  syphilis,  Steiner  has  stated  that  out  of  ten 

i  of  so-called  acute  rickets  observed  by  him  two  siqDervened  on  cson- 

syphilis  at  the  age  of  four  months,  and  that  these  two  wer^e  fatal. 

of  autopsy  is  given  in  either  of  these  cases.     It  may,  in   the 

►  of  anatomical  verificationj  fairly  be  asked  whether  the  bone-affection 

which  these  children  suffered  was  not,  after  all,  the  sptxiial  sypJiilitic 

of  the  extremities  of  the  shafts  first  descril^ed  by  W'egncr  and 

RuroL     There  are  many  clinical  resemblances  between  the  so-called  acute 

rickete  and  the  early  syphilitic  bone- affection  which  can  be  dis<^rjminated 

only  by  pij^t-mortem  investigation.    Symmetrical  pseudo-paralysis  occurs  in 

both,  and  in  both  some  displaoeraent  of  epiphyses  from  shaft  may  ensue. 

In  both  some  thickening  may  be  felt  for  a  little  distance  up  and  round  the 

ihftft.    But  in  the  syphilitic  bone-tliaease  the  pain  and  tenderness  are  trivial, 

vbile  in  the  disease  we  are  now  considering  they  are  extreme.     Also  in  the 

rphilitic  affection  the  general  swelling  of  the  limb  is  slight  instead  of 

Jjense  aiid  shiny.     In  the  syphilitic  affection  conctimitant  joint-effu- 

even  supponition  are  not  rare,  but  suppuration  never  occurs  in 

tir  8iLH<'aUed  acute  rickets,  and  joint-effusion  is  practically  unkuown.     The 

Age  of  the  patient  gives  some  assistance  in  diagnosis.    The  syphilitic  affec- 

tioii  may  appear  at  three  months,  or,  indeed,  any  time  after  six  weeks, 

vlifle  infantile  scurvy  is  rare  before  five  months.     Post-mortem  examina- 

tioo  gives  conclusive  distinctions.     The  primary  change  in  the  syphilitic 

dfectkm  19  an  endosteal  one,  and  consists  of  what  M*  Parrot  calls  a  gelatiui- 

fano  alteration  in  the  osseous  material  at  the  extremity  of  the  shatl.     This 

Qttj  extend   for  a  varying  distance  up  the  centre  of  the  shaft.     In  the 

feijcmty  of  cases  there  is  a  concomitant  perichondritis  and  peri  ostitis^  and  in 

I  few  a  little  suppuration  at  the  extremities  of  the  epiphysial   line,  and 

fometimcs  (as  can  be  detected  clinically)  an  effusion  in  the  neighhoring 

juint,  but  there  is  no  hemorrhagic  extravasation  between  the  shaft:  aud  the 

prioeteum   such  as  we  have  described   in  cases  of  infantile  scurvy.     It 

tmns  to  the  writer  a  tenable  view  that  Steiner's  two  fatal  eases  were 

*Tphilitic  throughout,  and  tliat  they  ought  not  to  have  been  classed  with 

ibe  group  now  under  review. 

In  many  cases  of  congenital  syphilis  it  is  quite  true  that  by  the  sixth 
month  all  outward  manifestations  have  passed  away,  aud  in  any  given  case 
rf  infantile  scurvy  it  is,  no  doubt,  difficult  to  exclude  absolutely  the  ix^ssi- 
bility  of  previous  syphilis.  Nevertheless,  as  a  rule,  the  histories  of  the 
M  which  now  concern  us  do  not  yield  any  suppoii  to  the  hypothesis  of 
t^hflitie  origin,  and,  as  we  have  seen,  the  autopsies  which  are  available 
Aow  DO  lesion  characteristic  of  t^ngeuital  syphilis.  To  sum  up,  we  may 
QOodnde  that  there  is  no  evidence  that  syphilis  plays  any  part  in  the  (^usa> 
ficm  of  the  symptoms. 

A  more  important  question  is  the  relation  between  the  symptoms  and 
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lesions  of  what  we  have  called  iuCintile  scuny  and  thoae  of  typical  ric 
For  years  pa^t  these  cases  have  been  descriljed  by  the  Germau  aiUhoritid 
aoder  the  designatioo  of  aade  rickets.     But  aimt*jmieal  verification  wa 
singularly  meagre  in  the  early  records,  and  the  designation  gi%^en  was  con- ' 
sidered    nn  sat  is  factory  by  the  very  writers  who  employed    it.     It  is  nn^  ^ 
douhted  that  in  the  great  majority  of  cases  some  amount  of  rickets  is  present^H 
as  evidenced  by  bt-ading  of  the  ribs,  enlargement  of  the  epiphyses,  and  de- 
layed teething.     Moreover,  head -sweating  and   laryngismus   stridulnsy  if  ^ 
pmviously  present,  are  often  increased  during  the  development  of  the  diseas©^ 
now  under  discussion.     It  is,  however,  to  be  observed  that  after  the  disap- 
pearance of  the  special  group  of  limlvsymptonis  which  we  have  described, 
in  a  large  number  of  cases  tliere  remain  pei-sistent  signs  of  ordinary  rickets, 
and  that  these  signs  pass  through  the  typical  stages  of  involution  whitJi 
belong  to  that  mtlier  chronic  disease.     The  amount  of  rickety  cliauge  in  the 
shape  of  spongioid  ossification  at  the  epiphysial  junction  region  found  |x>st 
mortem  has  been  very  variable,  and  in  some  of  the  milder  cases  which  re- 
covered tlie  evidence  of  rickets  was  insignificant ;  in  some  it  was  impossible 
on  clinical  grounds  to  say  that  tliere  was  any,  ^ 

When  the  question  is  apjiroached  from  another  side,  it  is  found  that  ini^ 
post-mortem  examination  of  typical  indubitable  rickets  hemorrhagic  sub- 
periosteal extravasations  are  ennspicuonsly  absent.  Even  in  very  aggravateil 
instances  in  which  the  bony  deformity  is  excessive  and  either  multiple 
fmctures  occur  or  extreme  bone  softening  is  present,  these  special  hemor- 
rhagic lesions  do  not  occur,  and  this  in  spite  of  grave  cachexia.  Some  of 
the  Germau  writers  have  fi-ankly  acknowledged  this  difficulty,  aud  hav^e 
tried  to  draw  the  distinction  between  acut^  rickets,  or  "  rickets  beginning 
acutely,"  and  severe  rickets,  ,^m 

It  is  obvious  that  the  phenomena  of  the  disease  under  consideration  and' 
those  of  typical  rickets  do  not  present  what  logicians  describe  as  **  concomi- 
taut  variations.**  In  regard  to  any  possible  relation  to  hasmophilia,  it  may 
be  reujarked  (1)  that  none  of  the  recoi-ded  cases  seem  to  belong  to  families 
of  *^  blealers,'*  aud  (2)  that  the  general  al>sence  of  joint-atTeetion  is  quite 
unlike  hjcmnphilia,  in  which  the  occurrence  of  special  joint-attacks  is  char- 
acteristic. The  protracted  coui-se,  the  typical  Ibrm  of  limb-affection,  and 
the  nirity  of  small  skin  extravasations  distinguish  this  disease  from  purpura 
hamiorrhagica.  The  spongy  gums  also,  when  present,  separate  the  disease 
alike  from  hsBraophilia  aud  from  purpura  ha?morrhagica. 

The  striking  response  to  diet-change  presently  to  l^e  describetl  distin- 
gtiiabes  the  disease  from  other  forms  of  hemorrhagic  malady.  ^M 

W  i t h  w  1  »a t  k no w n  d i seas e ,  t h en ,  has  1 1 1 e  g roi i p  o f  sy  m [ito m s  d ese r i  bed 
and  Unions  found  the  most  affinity  ?     We  maintaiu  that  it  presents  most , 
affinity  with  scurvy. 

The  bone-lesions  which  we  have  desci-ibcd  at  length  are  of  the  satni 
oharacter  as  those  which  have  been  described  in  undoubted  scurvy  of  adults^ 
and  adolescents,     Poupart,  the  gi-eat  French  surgeon,  in  1699  made  some 
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ions  of  patients  who  had  died  of  scurvy  in  the  H<5pitiil  St.  Louis  at 
fms.  He  desoribes  a  islight  grating  of  limb  bones  when  they  were  moved, 
Aod  he  fuand  on  post-mortem  examination  that  in  these  cas^  the  epiphy- 
ses were  separated  from  their  shafts.  He  points  ont  that  young  people 
nnder  eighteen  years  of  u^e  were  specialty  liable  to  have  their  epiphyses 
Bfpamted  In  scurvy.  He  also  mentions  that  in  "  some  we  pert'eived  a 
miaU  low  noise  when  they  breathed,  and  tljat  in  them  the  cartilages  with 
the  sternum  w^ere  found  st^paratetl  from  the  ribs.'^  This  cimdition  is  ex- 
artlv  that  which  has  been  described  in  our  infantile  cases,  and  in  the  recoi*ds 
of  aoitrvy  there  are  many  other  instances  to  be  finmd,  as,  for  example, 
Gfidecben^s  eases  of  fractures  of  the  anterior  exti^emities  of  the  ribs. 

Lind  and  Budd  both  reeoRl  subperiosteal  blood  extravasatinos  round 
tbe  bones  of  the  lower  extremities  and  in  connection  with  the  jaw.  Several 
MCPopBtes  were  made  during  the  last  siege  of  Paris  on  young  sc^orbutic 

Ifobjttfls^  and  sul>periosteal  bloml  extravasation  was  found  round  the  tibia, 
A  marked  example  of  this  kind  was  c»ommunieated  to  the  writer  by  M, 
So  also  endosteal  blood  extravasations,  both  in  I  he  long  bones  and  in  the 
liha,  and  fractures  resulting  from  rarefying  osteitis^  have  been  found  in  nn- 
drabted  scurvy,  and  these  lesions  are  precisely  those  which  we  have  found 
Ij  IB  the  infantile  eases  under  consideration.  The  luwer-limb  affection  is 
i     forioiisly  pretJi>minant  both  in  adult  scurvy  and  in  the  infantile  cases. 

If  we  pass  to  other  tissues,  the  similarities  are  quite  as  striking.  Thus 
tlie  aiiperfictal  muscular  masses  show  serous  exudations  and  the  deeper  mus- 
fslar  maaaea  (nearer  the  i>eriost^um)  show"  blood-elot  alike  in  botii,  and  in 
Mb  there  is  often  a  certain  amount  of  muscular  wasting.  The  visceral 
kaoiiB  in  the  pleurse,  lungs,  etc.,  are  alike.  The  profound  anaemia  and  the 
{■Uor  aocompanieti  by  the  muddy  tint  which  is  probably  due  to  reabsorp- 
tioii  of  altered  hiemoglobin  occur  iu  both  groups.  With  respect  to  the 
Ciucial  question  of  the  gums»  we  have  seen  that  the  infantile  eases  may 
W  dividi^d  intfj  those  having  lind>syraptoms  with  sjiongy  gums,  and 
Acoe  having  limb-symptoms  without  spongy  gums»  but  that  the  limb- 
•jiDptonifl  are  the  same  in  both.  We  have  foi-ther  seen  that  the  spongi- 
wm  is  conditioned  by  the  presence  of  teeth.  When  several  teeth  have 
mampd  the  sponginess  is  very  pronounced,  and  in  severe  eases  the  bleed- 
log,  fetor,  and  projecting  granulations  of  the  gums  have  been  undistin- 
lidihable  from  that  w^hich  is  found  in  adult  seurvy.  Wheu  no  tet^th  ur& 
praem  there  is  no  s|.winginesSp  though  careful  inspection  may  reveal  minute 
toch^mosBi  over  the  sites  of  the  teeth  which  are  shortly  to  appear.  The 
ymgioess  of  the  gums  is  genenitly  reganlc<l  as  pathogtionionic  of  adult 
icoiTyi  bat  there  are  some  im|X)rtant  col  lateral  oliscrvations  l>earing  on 
tUi  point  which  deserve  consideration.  In  large  groups  of  men  subject 
to  idoiticTil  scurvy- producing  conditions  it  has  been  established  that  a 
iMfclcBS  person  may  present  weakness  of  lower  limbs,  ansemia,  and  ca- 
dltxiaiaiKl  yet  be  entirely  exempt  from  spouginess  of  gums,  while  his  com- 


It  is  also  urdl  kttovn  thai  in  mild 
limited  strictlj  to  ibe  neigbborhood  of 
w  be  large  spaoes  whan  ibe  teeth  have 
in  theee  spaoe&  In  the  originai  aili- 
series  of  five  cases  aie  givea  of  chil- 
\  of  two  years  aod  leD  Teaf&  In  these  cases 
1  rapidly  yielded  to  dietetic  treatment.  The 
>  sn-ere  tbao  in  the  iniaiBtile  cmses ;  the  limU- 
distress  and  affecting  the  l^iwer  Imibd  pre- 
less  severe  than  in  the  iniantile  group.  Thus 
ing  in  childhood  a  middle  form  between  the 
iactirvy.  The  inveree  relation  as  lo  severity  of  gnni- 
;iaa  is  reas<3Dable  when  we  remember  the  physio- 
aie  present.  Befoi-e  the  emergence  of  the  teeth 
»«f  kbod-veseels  and  the  blood-supply  are  smaller,  and  tlie 
is  less  than  at  a  sul>sequeDt  period,  wh^i  every  tooth 
fofa  large  leash  of  bloc  id -vessels.  But  the  physiologi- 
•  t£  die  growing  bones  of  an  infant  is  profound  from  the  very 
in  genei-al  nutrition  modify  this  activity  in  a  very  rapid  and 
!  there  has  been  induced  a  condition  of  rickets  with  its 
isloog  the  epiphysial  junction  zone  and  in  the  periosteum, 
Akv  b  Mktm  m  pf^pared  soil  where  hemorrhagic  lesions  can  develop  if  an 
Uood-cbange  is  present.  Let  us  look  at  it  from  another  side. 
iMie  and  simple,  so  far  as  experience  teaches^  does  not  give  rise  to 
I  hijporrhn~ir  lesions.  If  it  were  so,  hemorrli^ic  cases  would  be  much 
cofDiaon,  because  rioketSj  in  all  grades  of  severity,  13  so  common  a 
Scurvy,  ou  the  other  baud,  w^e  know  from  adult  experieuee  is 
At  in  the  production  of  such  lesions.  It  seems  reasonable,  then,  tliat 
if  ID  our  infantile  cases  the  scorbutic  blood -change  conie?s  into  play,  the 
fUeetjr  alteration  already  present  may  act.  as  a  physiological  determinant  of 
thtffgions  wiiere  the  scurvy  becomes  most  manifest. 

The  question  now  arista.  Is  there  anything  in  the  antecedent  conditions 
of  these  infants  ut  all  parallel  with  those  under  whicli  adult  scurvy  ap- 
pmfBt  What  arc  the  antecedent  conditions  under  which  adult  scurvy 
Mjpears?  There  are  many  things  which  predispose  to  it, — ^lack  of  sun* 
shine,  cold,  exhaustion,  etc., — but  there  is  cfjncliisive  pnjof  that  prolonged 
deprivation  of  fresh  vegetables,  or  of  their  equivalentjiy  is  the  most  constai 
anteeeilcnt. 

The  qualifications  are  important  To  produce  the  disease,  the  depriva- 
tion must  be  prolonged,  for  it  is  clear  that  the  organism  is  capable  of 
dmwing  on  its  reserves  fjr  varying  periods,  so  as  to  neutralize  the  depriva- 
tion of  a  complete  aliment.  Again,  on  the  question  of  equivalents,  we  now 
know  that  fresh  raw  meat  and  blood  and  fresh  milk  are  antiscorbutic  as 
well  as  fresh  vegetables  auJ  fresh  fruit  juices,  though  probably  not  in  so 
rapid  a  fashion. 
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Considered  quantitatively,  it  seems  that  mnch  larger  amoimte  of  fresh, 
Docooked  meat  and  fresh  milk  are  requisite  an  antiscorbutics  thau  of  fresh 
nget&bles  and  fredh  fruit  juices. 

The  chembtry  of  sourvy  is  still  an  iocompletely  solved  problem,  but 
the  researdies  of  Garr<:Kl,  lialfe,  aud  others  point  to  a  dimiuished  alkaliaity 
of  tlie  bloody  and  almost  certainly  to  a  defect  in  the  present meut  of  the 
aline  constituents  of  the  food,  and  in  the  readiness  with  which  they  gi\T 
ap  their  bases.  It  is  probable  that  there  is  a  biological  as  well  as  a  chemi- 
cal side  to  the  problem.  The  further  we  get  from  a  living  food,  the  less 
ippears  to  be  its  antisoorbutic  efficacy.  Fresh  vegetables  are  more  rapid 
i&tiflcorbutics  than  cooked  or  preserved  vegetables,  arid  the  mere  saline  eon- 
itituents  of  vegetables  are  notably  inefficient.  Raw  meat  and  blood  are 
iBore  antiscorbutic  than  cooked  meat,  and  raw  meat  juice  than  beef  tea.  It 
will,  I  believe,  be  proved  by  experience  that  raw,  uncooked  milk  is  more 
aotisoorbutic  than  cooked  milk. 

To  bring  home  the  {Mirallel  between  the  antecedents  of  our  infantile 
groop  and  those  of  adult  scurvy,  we  see  that  it  drjes  not  consist  in  faulty 
hjgjeDe.  A  verj"  large  number  of  the  infantile  cases  have  been  nurtured 
in  healthy  homes  and  with  good  surroundings. 

But  ID  the  matter  of  food,  we  find  that  at  the  time  of  onsd  of  symptoms 
IE  no  single  undoubted  case  has  the  child  been  breast- led.  In  a  consider- 
tble  majority,  w*hcn  full  histories  have  been  obtained,  it  is  ascertained  that 
these  infants  have  been  nourished  on  "  preserve*!  foods."  First  come  those 
fed  on  proprietary^  foods,  preimred  for  use  by  the  addition  of  water  to  cer- 
tain (Hiwders.  After  these  come  cases  brought  up  on  the  different  forms  of 
condensed  milk  and  the  proprietary  iootls  made  with  condensed  milk. 
There  is  a  large  group  in  whi^'h,  although  milk  has  licen  given,  it  has  l>een 
l^HT  dilute  and  aocompauied  by  proprietary  food ,  and  the  dilution  has  been 
ooDtioiied  through  the  later  months  of  infancy.  There  has  thus  been  either 
B deprivation  or  a  marked  diminution  of  fresh  living  food, 

L#et  it  be  granted  that  such  a  diet  is  a  scorbutic  diet.  The  reasonable- 
BOi  of  this  hypothesis  will  l>e  tested  in  a  given  case  by  altering  the  diet  in 
the  antisoorbutic  direction,  making  no  other  change,  and  noting  the  evolu- 
tioii  of  the  symptoms.  Thus,  for  condensed  milk  let  fresh  cow*s  milk  be 
nbstittited,  and  for  extremely  dilute  cowl's  milk  let  undiluted  fresh  cijjw's 
Bulk  be  substituted.  For  example,  to  a  child  six  montlis  old,  suffering 
bom  the  symptoms  descrilx^d^  let  a  full  pint  l>e  given.  Replace  the  profirie- 
tiry  food  by  some  sieved  potato,  to  be  mixed  with  the  milk.  Add  also  a 
tiblespoonful  of  fresh  gmvy.  During  the  day,  in  divided  doses,  give  one 
tftblespoonful  of  juice  of  omnge  or  grapes  raixetl  with  water,  as  required. 

It  will  Ije  found,  as  a  rule,  that  the  food  thus  changed  is  taken  greedily 
iod  without  disturbance  of  digestion.  The  sponginess  of  the  gums  is  the 
lilt  sjiiiptom  to  recede,  and  this  disappears  w^ithin  three  days.  The  ten- 
dnoi  of  the  liralie  rapidly  lessens  ;  no  new  limb-swelling  appears,  though 
iltikfli  some  time  for  the  swelling  already  present  to  subside.    The  scream- 
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ing  and  irritability  ven'  soun  pass  away,  and  the  child  begins  tu  ?it 
bfd,  aud  sybj^ecjiieiitly  to  move  I  lie  limbs  voluntarily.     The  auieniia 
proves,  and  if  there  has  been  hematuria  it  is  arrested  almodt  itu mediately 
The  progress  of  the  <lisea8e  is  obviously  eotitrolled. 

Fresh  air  and  s-imshine^  tliougli  they  will  not  prevent  the  advent  of  the 
disease,  probably  aid  its  recovery  when  the  proper  change  has  been  made 
in  the  diet. 

It  is  noteworthy  tliat  in  nut  a  few  cases  after  the  marasmus  has  sub- 
sidal^  and  the  principal  symptoms  have  been  bronght  nnder  tx^ntrol,  the 
greediness  for  the  altered  food  bec*omes  lessened  and  the  infant  seems  to  b^^ 
enable  to  digest  the  full  amounts  of  vegetable  and  undiluted  cow's  milk  ~ 
wliich  at  first  were  so  readily  as,sirnilatcd. 

This  is  exactly  pamllel  with  what  htvs  been  found  in  tlie  praciical  treat- 
ment of  adult  scurvy,  « 

BORDER-LAND    CA6E6.  ^ 

We  have  already  seen  that  there  are  many  degrees  of  infantile  scurvy. 
and  that  there  are  markeil  variations  in  the  seventy  of  different  lesions 
according  to  age.  It  seems  jiosstble  that,  as  there  is  a  vanishing-point  of 
rickets,  there  is  also  a  vanishing-point  of  scurvy.  In  Cases  B  and  C^  P^fl 
267,  vol  ii.,  there  was  great  tenderne'ss  of  the  lower  limbs,  with  inability 
to  stand,  although  no  mteHin^  oauld  be  diiecfed. 

When  in  a  slight  case  of  rickets  the  irritability  and  tenderness  are  oui 
of  ail  proportion  to  the  obvious  hone-ciiangeSj  the  raixlification  of  the  food 
in  an  antiscorbutic  s<^nse  will  often  prove  immediately  adecpiate  to  remove 
the  alx)ve  symiitoms,  and  will  suggest  retrosf>ectively  a  scorbutic  factor. 

We  have  consideretl  orbital  hemorrhage  in  connection  with  the  typioil 
eases.  Mr.  Holmes  Spicer  suggests  that  occasionally  it  may  be  a  solitary 
sign  of  scurvy. 

In  like  manner  hfematuria,  which  is  a  not  uncommon  accompaniment 
of  the  sev^ere  type  of  the  disease,  may  occur  without  limlvsvmptoms,  and 
respond  immttliately  to  the  addition  of  living  food  to  the  dietary. 

In  the  severe  cases  mai-asmus  and  profound  anseiuia  with  a  muddy  com- 
plex ion  are  so  marked  that  wc  are  apt  to  reganl  them  as  essential.  But  in 
mild  cases  at  the  outset  there  is  no  marasmus,  and  the  anaemia  may  be  but 
slight. 

Treatment.— The  observations  made  on  this  disease  ac5centuate  all  thalfl 
has  been  hitherto  written  on  the  vital  importance  of  bi*east-feedtDg  in  all 
ranks  of  s^icicty. 

In  the  detailed  reiK)rts  of  cases  and  in  the  notes  of  the  writer  there 
no  instance  i»f  an  infant  suffering  from  these  symptoms  who  was  at  the  ti 
receiving  milk  from  the  human  breast. 

At  the  discussion  on  infantile  scurvy  at  the  Berlin  International  Mediial 
Congress,  Dr.  Pott  stated  that  lie  liad  seen  one  example  of  twin-children 
fering  from  the  disease,  although  breast-fed.     But  no  other  symptom  beyoi 
stomatitis  is  mentioned^  and  it  is  stated  that  suckling  was  impossible 
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xrant  of  the  state  of  the  mouth.  CoDsideriog  that,  as  we  have  shown, 
the  true  scorbutic  gum-affection  does  not  appear  until  after  the  teeth  have 
appeared,  it  seems  an  open  question  whether  these  children  were  really  suf- 
fering from  scurvy.     The  case  hardly  invalidates  our  original  oootention. 

Id  the  DeiUschm  Arckiv  fur  KliniseAe  Medicin  for  1880,  Dr.  Kuhn 
gives  a  record  of  an  epidemic  of  ficurvy  at  Moringen.  Thirteen  cases  of 
iaiaots  are  recorded,  several  of  them  quite  young  and  being  suckled  by 
mothers  who  at  the  time  were  scorbutic.  With  respect  to  the  childi'en's 
ailnieiits,  severe  catarrh  of  the  mouthy  bronchitis,  and  some  8kin-affec*tions 
(pemphigus,  erythema,  and  in  a  few  cases  petechifie)  are  mentioned.  Sev- 
eral died,  but  there  is  no  account  of  any  autopsy. 

The  details  given  of  the  cases  are  too  meagre  to  afford  us  any  as- 
fiistftDce 

With  respect  to  the  general  directions  as  to  breast-feeding,  if  the  mother 
be  herself  scorbutiCj  or  if  her  breast-milk  be  defident  in  quality  and 
tniount,  it  is  doubtless  desirable  that  it  should  l>e  supplemented. 

But  determined  efforts  should  be  made  to  improve  the  mother's  nutri- 
tion, so  that,  if  possible,  tlie  breast-feeding  may  W  maintained  as  a  partial 
mode  of  alimentation.  When  breast-feeding,  either  by  a  mother  or  by  a 
wrt-nurse,  is  unattainable,  what  form  of  aitificial  alimentation  is  to  be 
rfcommeuded  ? 

We  liave  indicated  in  the  foregoing  section  the  general  lines  on  which 
wurvy  is  to  be  met  when  it  appears. 

The  administration  of  fresh,  undiluted  milk  in  adequate  amount,  in 
place  of  diluted,  condensed,  or  peptonized  milk,  and  the  addition  of  sieved 
ptKato  or  other  vegetable  to  the  milk,  are  the  most  rapid  and  efficient 
methods.  The  separate  use  of  small  quantities  of  tlie  juice  of  fresh  fruit 
ifi  an  important  adjunct,  and  less  valuable  is  the  addition  of  freshly  ex- 
pwssed  meat  jniee.  It  is  important  to  remember  that  fresh,  nndilutetl  milk, 
if  given  in  adequate  amount,  will  meet  the  scorbutic  need  without  any  other 
iddition.  The  late  Dr.  Patric*k  Black  proved  the  antiscorbutic  value  of  an 
tbandant  supply  of  fresh  milk  in  the  treatment  of  cases  of  adult  sea-scui'vy 
it  the  Dreadnought  Hospitiib  and  his  observations  never  received  the 
attention  they  deservecL  But  the  sieved  potato  or  other  v^etable  aud  the 
Juioe  of  fresh  fruit  will  make  the  recovery  more  rapid,  especially  as  in 
infiint-feeding  we  are  continually  thwarted  by  the  difficulty  in  the  digestion 
ofcaspin,  and  are  therefore  limited  in  the  amount  of  milk  which  we  may  give, 
Agaixif  in  the  town  supply  of  milk  we  have  to  encounter  the  grave 
risks  of  pathogenic  organisms,  aud  we  are  forced  by  thi»  consideration  to 
adopt  some  form  of  sterilLzation  as  a  routine  practice. 

Experience  seems  to  show,  however,,  that  proh:>nged  sterilization  and 

ition  at  high  temperatures  lessen  the  antiscorbutic  power  of  milk. 

MM/^ition  or  pasteurization  at  the  lowest  tern  prat  ii  re  and  for  the  short- 

^  tluration  consisteut  with  the  destruction  of  pathogenic  organisms  would 

•tttt  to  be  desirable, 
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The  use  of  sterilised  milk  which  has  been  stored  for  a  long  period 
(imd  which  has  presumably  been  long  sterilized  at  a  high  temperature)  la 
certainly  fraught  «rith  the  risk  of  inducing  scurvy*  Peptonized  milk, 
and  hnmanized  milk  especially^  when  the  latter  has  been  sterilized  and 
stored,  are  now  among  the  commonest  antecedents  of  scurvy  in  the  children 
of  well-lo-do  Engliah  people.  Experience  shows  that  infantile  scurv^v 
rarely  begins  very  early.  About  the  eighth  month  we  should  Ije  on  the 
alert  for  its  appearance,  especially  if  at  that  time  there  are  evideut^s  uf 
rickets  and  ansemia,  upon  which  scurvy  is  so  readily  grafted. 

If  at  this  period  we  see  no  chance  of  safely  employing  fresh,  unboiled 
milk,  we  ought  to  begin  U)  add  a  little  unsieved  potato,  instead  of  having 
lecxMine  to  the  proprietary  food,  and  we  ought  to  give  some  fresh  fruit  juice 
as  a  prophylactic.  The  fear  of  non-assimilation  of  starch  during  the  second 
half  of  the  infantas  first  year  of  life  has  acted  as  a  needless  deterrent  in  the 
employment  of  fresh  vegetable  material  in  the  child's  dietary. 
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LOCAL  TEEATMENT  OP  INFANTILE  SCURVY. 

The  Gums. — Caustic  applications,  like  nitrate  of  silver,  are  distinctly 
injurious. 

The  heroic  measure  of  snipping  off  the  granulations  and  then  applying 
fuming  nitric  acid,  which  the  writer  has  heard  seriously  proposed  in  a 
aervere  case,  wm  based  on  a  lack  of  appreciation  of  the  true  nature  of  the 
gum-affectiou,  with  incredulity  as  to  the  possible  ix^urrenoe  of  scurvy  in 
inlancy.  Under  the  dietetic  tiTalmeut  alxive  descrilxd  it  is  remarkable 
how  soon  the  swelling  and  bleeding  of  the  gums  subside.  If  any  local 
application  is  requireil,  diluted  orange  juice,  to  which  glycerin  has  been 
addetl,  is  the  most  suitable. 
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LOCAL  TREATMENT   OF    LFMBS. 

In  Mr.  Page's  case  and  in  a  few  others  an  exploratory  incision  was 
made  down  to  the  Ixjne  and  a  mass  of  bliKxl-clot  was  removed  from  the 
periosteal  sac.  From  the  diagnostic  side  these  explorations  were  invaU  \ 
uable,  and  when  the  nature  of  the  case  was  ambiguous  they  were  justi-  I 
fiable,  but  such  a  measure  is  uunecessiuy,  and  may  be  attended  with  some  | 
risk  from  hemorrhage.  In  one  of  the  early  recorded  German  cases  (under  I 
the  title  of  acute  rickets)  leet*hes  were  applied  to  the  swollen  limKs.  The 
unaunia  became  aggravated ,  and  new  lesions  appared  else^vhere.  Thus,  one 
of  the  few  therapeutic  suggestions  concerning  this  disease  in  the  German 
memoirs  was  that  "antiphlogistic  remedies  were  unsuitable."  We  have 
fiuiud  it  sometimes  tisefu!  to  apply  \vet  compresses  (wruug  out  nearly  dr>^) 
firmly  round  the  lower  limbs*  These  can  subsequently  be  surrounded  by 
dry  tH^mpresses  or  layers  of  cotton  watlding.  Splints  are  rai^ely  needed, 
but  small  saml-ba^  placx^l  alongside  the  limbs  may  be  employed.  Movx^- 
nu'Ut  should  be  limited.  During  the  active  phase  of  the  disease  &bam- 
pooiug  and  friction  should  be  strictly  forbi Jdeu,    Baths  and  douches  should 
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f  be  given  ;  gentle  spongiug,  for  purposes  of  cleanliness  only,  should  be 
lied  in  the  horizontal  posture.  The  clothing  should  be  loose  and  simple, 
ao  that  \t'ben  the  child  is  changed  the  least  possible  disturbance  takes  place. 
The  child  ought  to  be  allowed  to  micturate  and  defecate  in  the  horizontal 
pcsture. 

A  deep  wooden  tray  comfortably  padded  is  a  very  convenient  ap[>a- 
The  child  can  lie  quite  flat  on  this  and  be  moved  to  an  invalid 
'  ctmage  from  his  bed  without  disturbance  of  limbs  or  btxly . 

The  nurse  should  be  w^arned  that  spontaneous  fractures  may  occur  near 
the  ends  of  the  long  Ixjues  and  external  to  the  junctions  of  the  ribs  with  the 
oostal  cartilages.  Sl»e  must  be  made  to  realize  this  danger,  and  to  uuder- 
Maod  likewi^  that  the  back-muscles  are  ^veak^aod  that  in  such  a  condition 
of  extreme  anemia  there  is  fear  of  synoope.  She  will  then  at  length  see 
the  necest^ity  of  care  about  raising  tbe  child,  and  will  avoid  doing  so  except 
when  imperatively  necessary.  Theit;  are  few  diseases  in  which  knowledge 
of  the  axiatomical  conditions  ie  bo  useful  in  dictating  the  line  of  treatment. 
There  is  great  l>enefit  to  be  obtained  by  getting  the  child  sunlight  and 
frah  air,  and  the  padded  wooden  tray  is  useful  in  that  respect.  When 
recovery  has  begun,  the  child  begins  Xa}  raise  his  back  and  afterwards  to 
iBOYe  his  lower  limbs, 

Th««  is  verj*  little  risk  in  what  the  child  does  voluntarily  in  this  way, 
but  DO  atti*mpt  should  be  made  to  hasten  matters  by  letting  liim  stand 
or  bear  weight  un  his  limbs.  Fracture  may  occur  dimng  the  convalescent 
Mge,  though  not  so  commonly  as  in  the  active  phase. 

We  liave  already  referred  to  the  striking  fact  that  during  the  early 
tr»tii»eot  the  child  will  take  the  antiscorbutic  diet  w^ith  avidity  and  digest 
ifl  well.  Subsequently,  when  the  scorbutic  need  has  lieen  met,  there  may 
be  imd^ilit}'  to  digest  so  large  an  amount  of  fi*esh  milk  or  vegetables  as  at 
the  beginning  of  treatment. 

Nothing  has  been  said  ab«>nt  the  use  of  drugs  iu  the  early,  active  stages 
rf  tbe  disease.  Iron,  arsenic,  phosphorus,  etc,,  are  useless  if  the  proper 
iiUrn  noi  ordered,  and  if  the  diet  is  placed  on  a  right  basis  there  is  Utile 
med  fiir  drags*  It  is  strongly  urged  that  at  first  exclusive  attention  should 
hi  given  to  sectiring  immobility  and  to  watching  the  effect  of'mcKlifieations 
«f  diet.  During  convalescence  cmMiver  oil  and  iron  preparations  may  be 
pifo,  and  aalt-water  sponging  may  be  carefully  employed. 


HLSTORICAL    UETROSPECT. 

Ooder  the  title  of  acute  rickets  many  cases  were  published  in  German 
MleaiCSft!  from  1859  onward  which  presenteil  the  clinical  type  described  in 
tie  ftngixing  pages.  The  most  notable  of  these  were  given  by  Moller,  in 
lb  i&mifAer^er  Medmnische  Jahrbmh,  1859,  Band  i.,  Heft  3.  S.  377,  and 
m  iIm;  «ime  journal  for  1862,  Band  iii.»  Heft  2,  S.  135.  Bohn,  F6i*ster, 
flinch^prung,  and  Fiir^t  nf<:'Oixlcd  other  cases »  chiefly  in  the  Jahrbueh  filr 
iSmierhrUkumk,     Sticlxil,  Senator,  Steiner,  and  Baginsky  iu  their  sevA**! 


ttiKler  the  dGsignation  of  acute  febrile 

The  possibility  of  scurvy  was  not 

wrHers.    Some  of  them  put  it  aside  be- 

of  the  gums.     This  we  have  discussed 

001^  Ib  which  spongiuesa  of  gums  appeared  and 

^  pots  aside  the  scorbutic  theory,  because  the 

I  (of  which  he  gives  no  detail)  was  not  fol- 

But  his  case  wa8  one  of  extensi  ve  multi- 

>  ^d  existed  for  a  considenible  time,  and  the  cachexia 
MP  of  these  observers  appear  to  have  adopted  the 

►  tbe  eariy  stage  of  the  disorder.    It  is,  however,  very 
di  ibe  literature  abcjve  mentioned  the  evidence  given  of 

the  spring  returned  and  the  suushiue  came,  quite 
fiMJ  in  the  old  narmtives  of  recovery  of  long-standing 
vy  in  adults.  Moreover,  the  likelihood  of  the 
k  Biilt  and  fresh  vegetables  to  the  diet  of  tbessc  cases  inde- 
t  doctor's  knowledge  and  prescription  is  not  considered, 
1 1873,  a  Danish  physician,  Dr.  Ingerslev,  described  one  of 
^  in&Dtile  scurvy.  In  Virdioirn  JakrcsbericM^  1873,  S.  697, 
^  If^^mmary  of  the  case.  The  illness  lasted  six  months,  with 
wat<«fl^tion'*  and  spongy  gums  with  earrion-Iike  odor.  "  It 
in  spring,  when  the  child  reoeivetl  abundance  of  fresh  garden 
^  There  was  ct>raplete  recovery, 
"^(1^1982  the  English  mediciil  literature  bearing  on  the  so-called  acute 
ven*  limited.  There  is  a  brief  reference  in  Jenner's  lectures  to 
^jrjp  ffff*'"^"^i"?  acutely,  and  Wt'st  describes  the  condition  of  the  gums 
■■mrhiH^  ^'^^^  **  odontitis  iidiintum,"  which  is  obviously  scurvy,  though 
kr  tfc«  ^^  iwogniae  it  as  such. 

In  1881  Gee  narrated  five  eases  under  the  title  of  osteal  or  |K?riosteal 
tf«i4)exia.  He  niaintaineil  that  the  obscure  symptoms  referable  to  the  bones 
j^  the  cachexia  could  not  be  explained  by  rickets  on  the  one  hand  or  by 
Mgiseiutal  syphilis  on  the  other.  Marked  attention  was  given  to  the 
cHirious  deformity  of  the  front  of  the  chest,  which  has  l)een  described  in  the 
forec^iuj:  P&g^-  ^^  made  no  reference  to  the  state  of  the  gums.  But  in 
1878  Cheadle  had  dcscril^ed  three  cases  mth  definite  sjKinginess  of  the 
irums,  and  also  obscure  symptoms  referiXMl  to  the  lower  limbs. 

Cheadle  daimed  these  cases  on  clinical  grounds  to  be  true  scurvy, 
althous^h  in  the  absence  of  pathological  evidence  he  was  unable  to  state 
what  the  real  nature  of  the  limt>affivtion  was.  In  1879  and  in  1882 
Cheadle  published  further  examples,  and  suggested  that  scurvy  might  readily 
be  grafted  on  a  rickety  stock.  These  valuable  paj>era  laid  down  the  lines 
of  the  true  interpretation  of  the  disease*.  The  pn^sent  writer  believes  that 
thev  are  the  foundation  of  the  clinical  knowledge  of  the  subject,  and  that 
their  doctrine  remains  unassailable. 
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The  pathologital  evidence  on  this  disease  had  been  siiigiilarly  meagre, 
with  the  exception  of  an  imperfect  and  atypical  ease  oi'  Moiler's,  iu  which 
hemorrhagic  pachymeningitis  and  orbital  hemorrhage  occurred. 

As  the  outcome  of  three  autopsies  on  typical  severe  eases  the  present 
writer  was  enabled  to  enunciate  the  anatomical  substratum  which  seemed  to 
explain  the  various  symptoms  observed  during  lite.  These  results  were 
published  in  the  Medico- Chi ntr^wal  Tramai-tions  of  Loodon  in  1883,  vol, 
IxvL  p.  100.  Besides  the  aoc^junt  of  the  autopsies,  au  analysis  was  given 
of  thirty-one  cases,  of  which  eleven  had  l^een  under  the  writer's  care  and 
tweoty  had  been  published  elsewhere.  The  following  propositions  were 
«iaociat€d  ; 

1.  The  characteristic  symptoms  of  the  sonsalled  acute  rickets — vi^.,  the 
Rectal  limb-affection  and  the  cachexia,  with  or  without  sponginess  of  the 
gums — are  not  due  to  rickets,  but  are  truly  scorbutic. 

2.  The  anatomical  basis  of  the  limb-affec^tion  is  subperiosteal  hemor- 
rfaage,  and  this  hemorrhage  probably  accounts  for  some  of  the  anaemia. 

3.  The  disease  may  occur  in  rickety  children,  and  perhaps  iu  them 
■lore  readily  tlian  in  non-rickety  children,  but  the  amount  of  rickets  present 
wmf  be  almost  niL 

4.  Although  the  dL^wase  tends  spontaneously  in  many  cases  towards  a 
aloir  but  complete  rec*>very,  marked  improvement  often  follows  a  vigorous 
mad  espBdaMy  an  early  antiscorljutic  treatment. 

6.  The  treatment  recommended  is  locally,  dinging  the  acute  stage,  wet 
4KMaprBsekee  and  avoidance  of  movement ;  inkmaii^j  the  use  of  raw  meat 
jaioe,  fresh  undiluted  milk^  and  orauge  juice,  or  of  some  fresh  vegetable, 
wood  from  the  first  the  aoeees  of  as  much  fresh  air  as  possible. 

6,  The  use  of  the  term  acute  rickets  should  be  abolished  for  these  cases, 
and  that  of  infantile  scurvy  substituted,  the  special  note  of  which,  as 
<&t]nguidhed  from  a  dull  scurvy,  is  the  greater  incidence  of  the  disease  on 
Ae  bones. 

7,  In  regard  to  the  artificial  feeding  of  infants,  it  seems  probable  that 
the  so-called  proprietary  infant  foods  cannot  be  trusted  as  sole  aliment  for 
soy  leagtbeDed  period,  however  useful  they  may  be  as  temporar}^  adjuocts. 

Since  1883  much  confirmatory  evidence  has  been  recorded.  Typical 
•tftopeiee  have  been  reportetl  by  Stephen  Mac-kenzie,  Colcott  Fox,  Cheadle, 
SollicrlaDd,  Wallis  Onl,  Northrup»  Rehu,  and  others.  In  addition  to  the 
chmclerotic  affections  of  the  limbs  and  viscera^  hemorrhagic  effusions  into 
fleandmoid  cavity  have  Ijeen  found  iu  three  cases  by  Sutherland,  Wallis 
Ord,  and  the  present  writer.  Important  series  of  cases  have  been  published 
vidi  snalyses  by  Rebn  and  Heulmer. 

Some  of  the  most  interesting  material  has  been  furnished  from  the 
0ttiled  States  of  America.  The  first  case  observed  there  was  in  1889,  and 
vwreisorded  by  Northnip,  but  by  Februar>^,  1894,  no  less  than  one  hun- 
4nd  mod  »ix  cases  were  re|>orted  U)  the  New  York  Academy  of  Medicine 
fcf  Starr,  Rotch,  Holt,  and  others.     It  seems  probable  that  in  England  i    ^ 
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Amcriea  the  disease  has  been  decidedly  more  common  during  the  last  wo 
decades  than  previously,  aod  that  this  eurresponds  with  the  greatly  extended 
use  of  proprietary  intant  foods.  It  has  till  of  late  been  more  common  in 
England  among  the  children  of  the  well-to-do  than  among  the  childreQ  of 
the  poor,  and  Cheadlc  has  pointed  out  that  the  children  of  the  jxxir  often 
receive  at  an  earlier  period  some  vegetable  food — e,g,^  potatoes,  etc. — ^tliao 
do  those  of  the  wetl-to  do. 

The  anatomical  substratum  of  subjwri osteal  hemorrhage  has  !>een  gen- 
erally accepted.  The  scorbutic  factor  has  iDcen  widely*  though  not  univer- 
sally, accepted.  Some  writers — e.^7,,  Fiirst  and  Ashby — consider  that  these 
cases  are  examples  of  rickets  phis  the  hemorrhagic  diathesis,  and  they  prefer 
to  designate  the  disease  as  hemorrhagic  rickets.  The  present  waiter  main- 
tains in  reply  : 

1.  That  rickeLs,  which  is  usually  present,  may  be  extremely  slight  in 
amount,  and,  indeed,  in  some  cases  be  iueaiKible  of  clinical  demonstration. 

2.  That  the  hemorrhage,  ansemia,  and  cachexia  respond  to  living  food 
when  administered  early  in  this  disease  in  a  manner  exactly  parallel  to 
what  we  find  in  adult  scui-vy. 

3.  That  in  no  hemorrhagic  disease  other  than  scurvy  is  such  rapid  re- 
sponse to  living  food  observed  as  we  find  in  these  cases, 

The  conclusions  apj>ended  to  the  American  Pediatric  Society's  Collective 
Investigation  on  Infantile  S<.^urvy  in  North  America  (tenth  annual  meeting, 
June  2^  189B)  are  as  follows:  H 

**  1.  That  the  development  of  the  disease  follows  in  each  case  the  pro- 
longed employment  of  some  diet  unsuitable  to  the  individual  child,  and 
that  oflen  a  change  of  diet  which  at  first  thought  would  seem  to  be  unsuit«fl 
able  may  be  followed  by  prompt  recovery, 

'*  2.  That  in  spite  of  this  fact  regarding  individual  cases,  the  combined 
report  of  collected  cases  makes  it  probable  that  in  these  there  were  certain 
forms  of  diet  which  were  particularly  prone  to  be  followed  by  the  develop- 
ment of  scurvy.  First  in  point  of  numbers  here  are  to  be  mentioned  the 
various  proprietary  foods. 

**  3.  In  fine,  that  in  general  the  cases  reported  seem  to  indicate  that  the 
farther  a  food  is  removed  in  character  from  the  natural  fwjd  of  a  child  the 
more  likely  its  use  is  to  be  folio weil  by  the  development  of  scurvy,^' 

A  minority  rejKjrt  was  pi'e^^nted  by  Augustus  Caille  in  these  words : 

"  1,  From  a  study  of  this  report  and  from  due  consideration  of  other 
known  facts,  scurvy  appears  to  be  a  chronic  ptomaine  poisoning  due  to  the 
absorption  of  toxins.  ^| 

**  2.  It  follows  tlmt  the  prolonged  use  of  improper  food  and  abnormal 
intestinal  fermentation  is  a  pretlisposing  factor. 

"3.  Sterilizing,  pasteurizing,  or  cooking  of  milk  food  is  not  per  «e 
sponsible  for  the  scurvy  ccmditioo, 

**  4*  A  change  of  fot^d  and  the  administration  of  fruit  juice  and  treatmenl 
of  any  underlying  cause  is  the  rational  tlierapeutic  procedure  in  scurvy,'* 
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Ix  vol.  ii-  Dr.  Bury  has  discussed  the  whole  subject  of  cretinism,  and 

h&s  dwelt    with  particular  fulness  on  the  morbid   aoatomy  aud  general 

■  symptomatology*     In  the  eight  years  which  have  elapsed  jsiuoe  the  appear- 

LiMi  of  his  article  three  points  of  great  interest  have  been  added :   (a)  a 

^^Stiwledge  of  the  frequency  of  sporadic  cretinism;  (6)  its  relationship  to 

llie  thyroid  gland  ;  and  (c),  most  important  of  all,  a  method  of  successful 

treatment. 

I  do  uot  propose  to  deal  with  the  question  of  endemic  cretinism  except 
ia  the  discussion  of  its  relations  to  the  sporadic  form.  The  recent  litera- 
tOTt  to  date  is  given  in  Ewald's  article  in  Nothnagcr^  Handbu^hj  Band 
xxiL  I  studl  take  up  only  the  incidence  of  the  disease  in  America,  the 
pilholc^y  the  relations  to  endemic  cretinism,  and  the  treatment. 

I,     INCn>ENCE  OF  THE    DISEASE   IN   AMERICA. 

Id  1893  I  made  a  collective  investigation  on  the  subject  of  sporadic 
crattDism,  and  was  able  to  find  only  eleven  cases.  Since  that  time  the  pro- 
faaoQ  has  learnted  to  recognize  the  condition,  and  I  have  collected  sixty 
tises,  including  those  already  referred  to.  Of  these  twenty-seven  cases 
have  been  recorded ;  for  the  others  I  am  indebted  to  various  physicians 
throughout  the  country  wh(>  liave  kindly  responded  to  my  inquiries,  and 
m  many  eases  sent  photographs. 

The  clinical  summary  of  the  casee  is  as  follows : 

&r._Male8,  24  ;  females,  36. 

Ay€. — Under  two  years,  6;  from  two  to  five  yeara,  12;  five  to  ten 
jmtBf  12;  ten  to  fifteen  years,  10;  fifteen  to  twenty  years,  7;  twenty  to 
duY^  years,  3 ;  thirty  to  forty  yearj^,  4  •  over  forty  ye^ars,  4. 

NaiianaiUtf» — American,  white,  12;  colored,  1  ;  Polish,  2;  French,  1 ; 
Omnan,  6 ;  Swede,  1  ;  Hebrew,  1  ;  Norwegian,  1  ;  Irish,  7  ;  English,  1 ; 
8fri»,  2 ;  Bohemian,  1  ;  natiotiulity  not  given,  23, 

IjooalUy, — There  is  no  region  in  the  country  in  which  the  disease  is 
codemic,  oor  does  it  appear  to  be  more  pi^valent  in  those  districts,  as  in 
Miebigao  and  parts  of  Ontario,  where  goitre  is  common, 
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Condition  of  the  Thyroid  Gland, — Goitre  was  present  in  7 ;  glaud 
stated  to  be  normal  io  12 ;  gland  small  in  2 ;  glaud  not  to  be  felt  in  16  j  no 
note  in  20. 

n.     THE    PATHOLOGY    OF   SPORADIC   CRETINISM. 

There  are  three  groups  of  cases,  as  noted  by  Dr,  W.  Eoshton  Parker 

{a)  With  Absence  of  the  Gland. — The  gland  has  not  developed  in  foetal 
life,  or  Ijeeomes  completely  wasted,  so  that  at  autopsy  no  trace  of  it  is 
found.  The  child  may  be  born  a  cretin,  which  is  excessively  rare.  In  a 
considerable  numl>er  of  the  reports  on  sporadic  cretinism  the  gland  is 
stated  to  be  absent,  but  it  is  almost  impoasible  to  jndge  by  palpation  if  the 
gland  is  very  small.  In  one  of  Hilton  Fagge^s  cases  the  gland  was 
thought  to  be  absent,  but  post  mortem  there  ^vas  a  thyroid  gland  of  some 
size,  with  a  tumor. 

Curling  ^  first  described  the  absence  of  the  thyroid  in  cretinism  in  the 
two  cases  wliich  he  repjrted  in  1850. 

Bramwell,*  in  a  review  of  the  literature  in  1892,  found  ten  autopsies,  in 
which  in  nine  c^ses  (in  which  the  condition  was  noted)  tlie  gland  was 
absent.  Fleteher  Beach  states  that  of  one  hundred  and  sixteen  cases  col- 
lected from  the  literature  there  were  sixteen  autopsies,  in  fourteen  of  which 
the  gland  was  absent,  while  in  tw*o  goitre  existed.  In  only  one  case,  Dr. 
Frieud^s,  in  the  series  which  I  have  collected,  wa?  aljsence  oi*  the  gland 
noted  post  mortem. 

(i)  Mlik  Atrophy  of  the  Oland. — This  is  a  verj'  important  group,  to 
which  Faggc  appears  to  have  been  the  first  to  call  attention.  He  gives  the 
case  of  "  a  girl^  who  was  stated  by  her  relations  to  have  been  perfectly 
healthy  until  she  was  eight  years  old,  when  she  fell  ill  with  what  was  sup- 
posed to  be  a  second  attsick  of  measles^  and  kept  her  l)cd  for  a  fortnight. 
After  her  recovery  her  physical  development  underwent  a  remarkable 
change.  Her  features  w^ere  previously  well  formed  :  they  now  acquired  the 
cretinous  configuration*  Her  hair,  once  blat*k  and  abundant,  became  light- 
colored,  dry,  crisp,  and  very  scanty.  She  ceased  to  grow ;  at  the  age  of 
sixteen  and  three-quarters  years  she  was  oidy  four  feet  one  inch  in  height.*** 
He  suggests  that  the  febrile  illness  led  to  atrophy  of  the  oi^n,  and  that 
this  was  the  cause  of  the  su^iervention  of  the  cretinous  state.  In  Case  II. 
in  my  first  series  the  condition  seemed  to  tullow  an  attack  of  enteritis. 
Ashby  and  Wright*  give  the  history  of  a  case  said  to  have  been  well  until 
an  attack  of  enteric  fever  at  seven  years  of  age. 

It  is  interesting  to  compare  these  cases  with  the  remarkable  instance  of 
operative  myxoedema  rcjxjrted  by  Bruns  to  the  Myxcedema  Committee  of 
the  Clinical  Society.^    The  patient  at  the  time  of  operation  was  ten  yeun 

*  Tmnsflctiuna  of  tho  Knynl  3Icdiciil  and  Chimr^cal  Society »  vol.  xxaciii.,  1800. 

'  Atlas  of  Clinicai  Medicine,  voL  L 

*  ?agge,  Practice  of  Medicine,  vol.  i.  p.  772. 

*  DiAPuses  t>f  Children^  second  edition,  p.  479. 

*  Cliiiie«l  8<icjety  Tmn««eti<>TiSj  Supplemonl  t^   voi  juti. 
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qH  Eighteen  years  after  he  had  become  "a  dwarfy  cretin/*  He  had 
DoC  grown  sinw  the  removal  of  the  thymid*  The  expressiuii  was  that  of 
la  KJiot ;  there  was  chai-acteristic  rayxoBdema,  with  a  meutal  apathy  amount- 
ing almost  to  imbecility. 

The  determination  of  atrophy  of  the  gland  during  life  is  very  uncertain^ 
is  pointed  out  by  Fagge.  No  trace  of  the  gland  may  be  felt,  and  yet  post 
mottem  a  well-marked,  i>erlmp5  somewhat  wasted^  organ  is  found.  In  the 
Rooided  autopsies  in  sporadic  cretinism  atrophy  has  not,  so  far  as  I  can 
gather,  been  found. 

Through  the  kindness  of  the  ofBcei-s  of  the  Indiana  School  for  Feeble- 
Miaded  Children  at  Fort  Wayne,  I  am  enabled  to  report  upon  a  fatal  case 
b  which  there  was  extreme  atrophy  of  the  glaud.  The  patient,  Louise  S* 
(Ciae  VI.  of  the  series),  aged  fourteen  yearn,  born  in  America,  parents  not 
rdited,  no  goitre  in  the  family;  nationality,  German  ;  height,  110*5  centi- 
metres ;  circumference  of  head,  56  centimetres ;  from  occiput  to  root  of 
oofle,  33  centimetres ;  from  external  meatus  to  external  meatus,  26.7  centi- 
metres; circumference  of  neck,  28  centimetres.  The  skin  is  liiose  and 
flabby^  elastic  and  soft,  very  abundant.  She  is  a  deaf-mute,  but  appeare 
btelligent  There  is  no  curvature.  The  thorax  is  57.3  centimetres; 
abdomen,  6SS  centimetres.  The  limbs  seem  a  little  enlarged  about  the 
epiphyses.  There  is  no  goitre.  Dr.  Delia  Howe  has  sent  a  subsequent 
note  that  she  had  no  treatment  until  September,  1895.  She  was  tlien  given 
the  th)Toid  extract » three  grains  three  times  a  day.  She  improved  in  many 
respects.  The  protruding  aWomen  disappeared,  and  she  became  very 
much  brighter  mentally.  She  became  ill  in  March,  and  died  of  acute 
tobat^ulosis  in  November,  1896.  At  the  time  of  her  death  she  was  seven* 
teen  years  old,  and  her  height  was  127  centimetres.  The  tliyroid  gland 
weighed  4  grammes.  The  normal  weight  of  the  organ  is  from  15  to  20 
pammea.  I  am  indebted  to  Dr.  Barker,  the  associate  professor  of 
tnitomy  in  Johns  Hopkins  University,  for  a  careful  description  of  the 
ooodition  of  the  gland,  which  is  of  s|>ecial  value,  since,  so  iar  as  I  can 
fcwTi,  there  has  been  no  histological  description  of  the  thyroid  in  sporadic 
creiinism.  The  following  is  an  abstract  of  his  report.  To  the  naked  eye 
Aere  was  a  very  marked  increase  in  the  connective  tissue  separating  the 
wbolcfl,  and  witli  low  power  the  acini  were  seen  to  Ijc  scj>aratcd  from  one 
tOflilier.  The  individual  acini  were  almost  solid,  except  that  here  and  thei'e 
4«re  were  single  cyst -like  dilatations  filled  with  colloid.  High  jiowers 
«iowed  the  most  market]  atrophy  of  the  gland  and  certain  remarkable  tnuis- 
fbrmatioas  in  tlie  epithelium,  A  majority  of  the  acini  in  the  individual 
lolmhjs  possess  vcrj"  narrow  luniina,  wliich  are  often  encroached  ujion  l>y 
ppillary  projections,  or  partially  filled  with  prolitemted  and  desquamated 
•dk  Cells  lining  the  acini  are  so  much  altered  that,  not  kno%ving  the 
vpociQien,  one  would  not  recognize  them  as  of  the  thyroid,  The  cell  btxlies 
^  ft  grmt  deal  in  size,  from  small  cells  ecpial  in  dimension  to  those  of 
tw  normal  thyroid  to  large,  flat  structures,  actual  giant  cells.     The  nuclei 
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of  the  cells  show  marked  alterations^  many  of  them  being  huge,  bladder-! 
nude!.     In  some  nuclei  the  chromatio  is  difiposed  peripheral! v- 

The  lumina  of  the  aeioi  vary  much  id  size;  some  of  the  alvc?oli 
no  himina  at  alL  In  othere  only  a  very  small  central  upeiiing  is 
seen.  Extremely  few  t*ontain  any  colloid.  A  majority  are  either  entiirly 
empty  or  show  inside  them  only  desquamated  cells  from  the  alveolar  walls, 
A  few  eystfl  from  three  to  six  times  the  size  of  the  normal  alveoli  are 
present,  lined  by  flattened  thyroid  epilhclium.  Some  of  them  have  evi- 
dently been  formed  by  the  fusion  of  several  acini.  The  colloid  varies  in 
its  behavior  to  van  Gieson*s  stain*  In  some  of  the  few  cysts  present  it  is 
of  a  bright-yellow  tint ;  in  otliers  it  stains  of  a  reddisli  brown,  and  is  then 
more  refractive.  In  the  connective  tissue  one  or  two  sjiaces  filled  with  re- 
fractive colloid  were  found.  These  probably  represent  lymph- vessels,  but 
there  is  no  great  amount  of  cc>nuid  inside  lymph-spaces,  nor  is  any  colloid 
to  be  seen  within  the  blood-vessels.  Dr.  Barker  remarks  that  ''the  find- 
ings in  this  case  are  in  the  main  o>nfirmatory  of  those  which  have  previ* 
ously  been  made  in  endemic  cretins.  The  txmditiou  is  very  similar  to  that 
which  has  tx^n  reported  by  de  Coulon  in  endemic  cretinism.-*  ^ 

(e)  Sporadic  Cretinimn  with  Goitre, — Of  the  sixty  cases  collected  in  this 
country,  seven  had  goitre.  Hert^in  lies  a  very  striking  difference  between 
the  sporadic  and  the  endemic  cretinism.  In  die  latter  the  pert^entage  of 
goitre  in  some  statistics  lias  been  as  high  as  sixty  (Knapp).  lu  Fletcher 
Beach's  collected  statistics  of  one  hundred  and  sixteen  sjwradic  cretins  in 
different  conntries,  the  thyroid  is  noted  as  **  not  felt"  in  seventy-three, 
**  felt*'  in  eleven,  and  enlargetl  in  seven  cases.  He  states  that  of  sixteen 
post-mortems  of  which  he  has  been  able  to  find  an  account,  the  thyroid 
gland  was  absent  in  fourteen  cases,  and  tiierc  was  bronchocele  in  two. 

Figs.  1  and  2  show  two  cases  of  goitrous  cretins,  for  the  notes  of  which 
I  am  indebted  to  the  description  of  Dr,  Darey,  of  Northwood,  Iowa,  and 
of  Dr.  Kesscl,  of  Cresco,  Iowa.  It  is  interesting  to  note  that  the  fatber's 
sister  had  goitre,  and  a  brother  of  these  patients  died  after  an  operatioD 
goitre. 


III.    THE    RELATIONS   OF   SPORADIC   TO    ENDEMIC   CRETINISM. 


J 


When  the  "cretinoid  state,"  to  use  Guirs  expression,  whether  develop- 
ing spontaneously  or  following  thyroidectomy,  became  recognized  as  a  direct 
residt  of  the  loss  of  the  funution  of  the  thyroid  gland,  it  was  a  simple  mat- 
ter to  suggest  that  true  cretinism,  both  sporadic  and  endemic,  had  the  same 
origin.  The  generic  temi  cretinism  may,  indeed,  be  used  to  cover  these 
four  allied  states,  endemic,  sporadic,  idiopatliic  of  adults  (rayx<edema),  and 
operative,  following  total  excisioji  of  tlie  gland.  One  and  the  same  patho- 
logical basis  exists  in  the  entire  group, — viz.,  Ii>s8  or  perversion  of  the 
fimetion  of  the  thyroid  ;   the  anatomical   basis  is  varied, — total  abdeuce^ 


1  Vipchow'i  Arclsiyt  February,  1897. 
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rophr,  or  goitre.  KoehcT  *  in  hh  masterly  presentatioD  of  the  subject 
kcs  this  wide  gi-oimd.  Without  exception »  so  far  as  I  know,  writers 
ive  ttssuroed  this  positioD,  but  quite  recently  this  relationship  has  been 
qu^ioned  by  Bin'her,  n  well-known  student  of  endemic  cretinism,  in  an 
excellent  section  on  the  thyroid  gland  in  vol,  i.  of  Lnbarsch  and  O^ 
teiiag's  "  Ei^bnisse,"  etc*,  1896,  He  ctjncludes  "that  the  ci*etinoid  de- 
generation is  in  no  way  conne*cted  with  disturbance  in  tlie  functiou  of  the 
thyroid  gland.*'  He  bases  this  opinion  upon  the  persistence  of  the  thyroid, 
cyatic  and  degenerated,  it  is  true,  in  a  large  proportion  of  cases.  In  twenty 
ttses  fifteen  had  goitre,  four  had  normal  thyroid  glands,  and  in  one  only  it 
could  not  be  felt.  In  three  cases  in  which  he  had  extirpated  the  th>Toid 
ID  cretins  and  in  the  non<legenemted  parts  he  had  found  normal  thyroid 
tlsaiie.  Moreover,  a  cretin  from  whom  he  removed  the  cystic  goitre  became 
invxcedematous  and  was  temporarily  enred  by  the  implanting  of  a  gland ; 
bat,  as  Hanau  and  Ewald  Ixith  remark,  this  h  no  evidence  that  the  thyroid 
has  nothing  to  do  with  cretinism.  It  would  be  very  much  the  same  as 
tb  development  of  ursemia  in  a  cuse  of  chronic  nephritis  after  bilateral 
oepbn  »tomy. 

Both  Curling  and  Fagge  believed  the  conditions  which  they  descril^ed 
to  be  identicul  with  endemic  cretinism.  They  further  have  the  groat  merit 
of  wcognizing  the  loss  of  function  of  the  thyroid  as  the  probable  essential 
fiictor  in  the  disease.  Cnrling^s  title  is  in  itself  suggestive,  '*  two  cases  of 
licence  of  the  thyroid  body,  and  symmetrical  swellings  of  the  fat  tissue  of 
tfce  iwdf,  connecte<l  w^ith  defective  cerebral  development."  In  seeking  an 
espjumtion  he  speaks  of  **the  absence  of  tho^e  changes  which  result  frum 
tlie  action  of  the  thyroid,  or  on  sc^me  imperfection  in  the  assimilating  pro- 
cesses consequent  on  the  want  of  this  gland  ;  and  the  facts  here  detailed 
lay  not  be  without  signilicanw  iu  dire<'ting  the  i-esearches  of  future  in- 
luirpTs  into  the  use  of  this  body*"  Fagge  held  that  the  presence  of  the 
Ayroid  gland  was '*  protective  against  the  occurrence  of  cretinism."  A 
limilar  opinion  had  been  expressed  about  endemic  cretinism  in  1830  by 
Troxler  (Kocher). 

We  may  ask,  in  the  first  place,  are  there  any  essential  diflerences  between 
tke  sporadic  and  the  endemic  form  of  cretinism?  A  single  definition  covers 
both  conditions, — a  chronic  affection  charaderized  by  di^ttirhanct  of  (he 
jn&wtt  of  tilt  ifkchimi  and  soft  parts ^  a  remarkable  reiardaiion  of  development^ 
flii  mkra^rdinary  diaproportion  between  the  dijh*ent  parts  of  the  body,  and  a 
fvMum  of  the  infantile  state ^  with  a  corresponding  lack  of  menial  progress. 
Onehfld  only  to  compare  the  picture  given  of  cretins  in  Switzerland  with 
those  of  the  sporadic  form  both  in  England  and  in  this  country,  to  see  that 
the  two  states,  so  far  as  external  characters  go,  are  idcniical.  The  differ* 
torn  between  the  two  forms  are  as  follows  ; 

(1)  The  endemic  variety  develops  under  local  conditions  as  yet  unknown, 

^  Zur  YerbutUDg  des  CretinisiniiB  uDd  cretinoid  ZustaDde  ntLch  neuen  Forschungen, 
Zatocbfift  far  Chirurgte,  Band  xxxir.,  lSd2. 
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associated  with  a  peculiar  poison  of  doubtful  nature,  Bircber  states  thai 
**  the  cretiiioid  degeneration  is  a  chronic  infectious  dieeasej  tiie organic  miasil: 
of  which  is  associated  with  certain  marine  deposits  of  the  earth's  surface 
aud  which  gains  access  to  the  body  through  the  drinkuig-watcr."  It  u 
only  of  late  years  that  any  Hglit  has  been  thrown  upon  the  intimate  rela* 
tion  of  goitre  and  cretinism.  I  have  already  I'cferred  to  the  opinionis  of 
Troxler,  Curling,  and  Fagge,  and  almost  all  writers  on  the  endemic  forii 
agree  with  tlie  statement  of  Morel,  that  goitre  is  the  first  step  on  the  ruac 
leading  to  cretinism.  It  is  possible,  however,  that  changes  other  than  tl\(m 
which  lead  to  goitre  may  be  effective ;  any  oonditioD  associated  with  loisi 
of  function  of  the  gland. 

(2)  The  differences  in  the  changes  in  the  bony  skeleton.  In  the  eudemi< 
cretin  a  premiiture  ossification  of  the  spheno-basilar  bone  has  been  described 
and  the  fontanelles  close  early.  How  far  these  are  constant  cbaracten 
remains  to  be  demonstrated.  In  the  sporadic  form  the  fontanelles  ofiei 
remain  open  for  a  long  period,  even  until  alter  tlie  tenth  year,  and  therofl 
a  greater  retardation  in  the  development  of  the  long  bones. 

(3)  The  endemic  cretin  is  said  not  to  show  the  same  myxoBdematoiu 
characters  as  the  sporadic  cretin,  but  the  accounts  vary  in  different  authora 
aud  the  description  of  the  cutaneous  condition  given  by  Kocher  (whose  expe 
rience  with  cretinism  has  been  very  large)  fits  that  of  the  sporadic  cretin  ex- 
attly.  Other  minor  differences  are  mentioned,  such  as  the  shorter  life  of  tb 
sporadic  cretin-  Ewald.*  indeed » states  that  he  knows  of  no  instance  in  whid 
life  has  been  prolonged  l>eyoud  the  thirtieth  year,  but  of  the  cases  which  wi 
have  oollet*ted  there  were  seven  beyond  the  thiitietb  year.  Another  poin 
ifl  the  less  frequent  presence  of  goitre.  The  percentage  of  goitre  in  endeml 
cretins  has  been  noted  as  high  as  sixty.  In  the  Sardinian  Commissiod 
there  were  three  thousand  nine  hundred  and  twelve  instances  of  goitre  u 
five  thousand  nine  hundred  and  twenty-three  ca^es.  In  the  collected  serie 
of  sixty  cases  there  were  only  seven  with  goitre.  The  two  cases  witJ 
goitre  (see  Figs.  1  and  2)  are  good  examples  of  goitrous  cretins  occurrini 
in  a  family  in  which  goitre  was  prevalent. 

(4)  Bircher  states  that  the  thyroid  extract  has  no  influence  upon  th( 
endemic  cretin,  and  this  he  claixus  illustrates  the  independence  of  lorn  ol 
thyroid  function  ;  but  I  cannot  gather  ttiat  he,  or,  indeed,  anybody  else^  htt 
systematically  trictl  the  thyroid  treatment  upon  young  cases.  There  is  aoiiM 
]x:>sitive  evidence.  KraejK»lin'  (who  holds  that  in  endemic  cretinism  disetth 
of  the  thyroid  is  the  first  link  in  the  chain,  and  ttiat  the  changes  in  itM 
skin,  retardation  of  growth,  and  dementia  result  directly  from  loss  of  fu 
tion  of  the  thyroid)  sj^eaks  most  hopefully  of  arresting  the  disease 
thyroid  feeding  if  begun  early*  He  adds  that  even  in  long-standing 
it  has  been  possible  by  the  thyreodin  to  reduce  wholly  the  swelling  of  tlu 

^  NotliQiigeri  Specidle  Pathologto  und  Theraple^  6d.  xiii.^— the  beet  recent'i 
of  cretJniem  and  allied  states. 

■  P^j'chiutrie,  flflh  edition,  18W. 
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and  he  has  seen  the  menstrual  function  restoretl.      The  psychical 
were  DOt  much  iniprDved, 
Professor  Gaiile,  of  Zurich,  %vrites  me  that  he  is  mfurmed  by  Kocher 
I  all  the  cases  that  are  brought  to  the  hospital  are  treated  with  the  thyroid 
tract. 
Professor  Sahli,  of  Berne,  writes,  "  So  far  as  I  know,  the  observations 
on  operative  myxcedema  have  been  confirmed  by  the  thyroid  treatment  of 
youDg  cretius."    The  question  is  one  deserving  of  the  most  careful  study  in 
the  goitre  and  cretin  districts  of  Europe. 

The  minor  differences  between  endemic  and  sporadic  cretinism,  many  of 
which  are  still  doubtful,  cannot  for  a  moment  be  set  against  the  similarity 
of  the  two  conditions  in  almost  all  points  save  the  local  (telluric)  influences 
ID  the  causation  of  the  former,  and  there  remains  only  the  question  of  the 
fitate  of  the  thyroid  gland.  It  is  remarkable  that  in  endemic  cretinism  the 
observations  should  be  so  scanty.  Hanau^  reports  three  cases,  in  all  of 
which  the  thyroid  glands  showed  alterations,  being  smaller,  and  in  one 
there  was  a  cyst.  The  connective  tissue  was  abundant,  the  alveoli  smaller, 
«nd  in  only  a  few  was  there  the  normal  colloid,  Laughans  ^  in  one  case 
found  the  glaud  enlarged  aud  made  up  of  large  alveoli,  many  of  which 
Wire  empty  and  only  a  few  filled  with  refractive  colloid.  De  Coulon,* 
working  in  Berne,  has  examiued  the  thyroid  gland  in  four  cretins,  and  in  one 
(telia  of  bodily  aspect  but  of  good  mental  development,  and,  after  a  most 
thorough  histological  study,  concludes  *'that  the  thyroid  bad  uot  completely 
degenerated,  but  the  tissue  showed  changes  which  indicated  that  its  function 
was  impaired,  or,  at  least,  reduced  to  a  very  low  'ebb/  The  small ness  of 
the  alveoli,  their  disappearance  in  consequence  of  the  relative  increase  in 
the  connective  tissue,  the  absence  of  colloid  in  the  majority  of  the  alveoli 
«nd  in  almost  all  the  lymph  vessels,  so  also  the  condition  of  the  epithelium 
and  the  nuclei,  ,  .  .  speak  in  favor  of  this  view.*'  Also  the  condition  of 
the  existing  colloid  and  its  reactions  suggested,  he  thought,  important  chem- 
ical changes  of  a  degenerative  character. 

la  the  atrophied  gland  of  Case  VJ.  the  lesions  were  identical  with  those 
found  in  one  of  de  Coulon^s  cases,  which  still  further  strengthens  the  posi- 
tion of  those  who  hold  the  essential  unity  of  the  process.  In  neither  form 
is  the  state  of  the  thyroid  glaud  always  the  same ;  loss  or  serious  perversion 
<rf  fuDciion  is  the  important  factor,  and  this  may  follow^  absence,  atrophy, 
or  hyjjertrtjphy.  There  is  no  fixed  stamp  or  ty i>e  of  cretin  ;  the  range  la 
from  a  mere  mass  of  humanity,  without  a  ray  of  intelligence,  to  the  high- 
grade  cretin,  with  but  slight  bodily  and  still  slighter  mental  changes  ;  and 
it  is  galy  reasonable  to  l^elieve  that  to  these  grades  are  correlated  varying 
degrees  of  thyroid  degeneration.  Blrcher  lays  great  stress  upon  the  pres- 
«ice  of  normal-looking  tisBne  in  the  glands  which  he  excised  from  cretins^ 

*  TrangactionB  of  the  Berlin  International  Congress. 
■  Virchow*B  Archiv,  Bd.  cijcviii, 
•Ibid.,  Bd.  cxlvii,,  I,  January,  1897, 
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but  gives  no  statement  of  any  histolc^ical  study;  nor  ia  the  develapme 
of  myxoedenia  in  one  of  these  cases  and  of  tetany  in  another  incoL 
with  the  view  that  the  thyroid  is  the  seat  of  the  essetitial  lesion,  since 
activity  of  the  gland  may  have  been  sufficient  only  to  maintain  the  or 
ism  at  a  certain  plane  of  cretinoid  existence. 

If  the  experimental  work  on  the  importance  of  the  para-thyroids  should 
be  confirmed,  the  whole  question  will  have  to  be  reviewed  trom  this  stan^ 
point.  1 

There  are,  of  course,  gaps  in  our  knowledge^but  the  evidence  at  present 
available  warrants,  I  believe,  the  eoneluBioo  that  the  changes  characteristic 
of  cretinisra,  endemic  as  well  as  sporadic,  result  from  baa  of  function  \ 
(hyroid  gland, 

IV,     DIAGNOSIS. 

The  number  of  cases  which  I  have  been  able  t^  collect  indicates  that ' 
this  country  the  profession  has  rapidly  learned  to  recognise  sporadic  cretin- 
ism. It  is  also  evident  from  statements  and  from  photographs  which « 
have  received  that  there  are  a  numljer  of  conditions  which  are  apt  to  H 
mistaken  for  it,  and  that  even  men  in  institution  life  have  not  very  claai 
ideas  upon  the  subject.     There  are  several  points  to  which  I  may  refer,   m 

(a)  The  reco^nUian  of  earli/  flight  cases.  After  the  third  year  the  coil" 
ditiou  is,  as  a  rule,  diagnosed  at  sight,  and  advanced  types  offer  not 
slightest  difficulty.  The  earlier  the  recognition  is  made  the  greater  is 
pro8|>ect  of  complete  recovery.  About  the  eighteenth  month  the  subj 
may  pi^esent  the  aspect  of  myxoedema  rather  than  of  cretinism,  and 
swollen,  waxy  skin  even  suggests  Bright 's  disease.  Case  L  of  the  seriee 
was  supposed  to  have  chronic  nephritis.  The  failure  of  development,  tb< 
inability  to  talk  or  to  walk,  and  the  retarded  dentition  begin  to  attract  at- 
tention as  the  child  reaches  this  period,  Tlie  abseuoe  of  expression,  thi 
open  mouth,  the  large  tongue,  and  the  drooling  suggest  that  something^ 
wrong.  The  development  may  be  so  slow  that  a  child  of  three  years  looB 
not  older  than  fitVeen  mouths.  There  are  jKissibly  cases  due  to  thyroid 
insufficiency  in  young  infants,  which  correspond  to  the  myxixdhne  fruMe  of 
the  French,  which  may  be  i^adily  overlooked.  To  this  several  writen 
have  recently  called  attention.  Dr.  Bur>%^  in  the  discussion  last  year  at 
British  Medical  Association,  states  that  he  saw  a  baby  a  year  old  wj 
had  ceased  to  '*  get  on."  It  became  flabby,  fat,  lost  its  vivacity,  and  began 
show  a  protuljcrant  abdomen,  a  lax  skin,  and  other  cretinoid  appearano 
Treatment  with  small  doses  of  the  thy  mid,  one- fourth  tabloid  daily, « 
pickal  him  up  j  he  grew,  bec-ame  lively,  and  at  the  end  of  six  monl 
treatmeut  was  discontinued  without  retrogression.  Such  cases  are  probat 
due  to  transient,  perhaps  functional,  disturbance  of  the  thyroid.  Herric 
also  in  his  recent  (laper  refers  to  the  ease  with  which  these  milder  cstses  1 
at  first  be  overlooked. 


^  Biidflh  Medicftl  Jounifll,  1896,  iL  p,  621.  '  Archivea  of  Pediatrics.  April,  1^97, 
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(6)  Ihe  diofffwms  from  other  types  of  idiocy.  Naturally  enough,  it  has 
been  suggested  that  dimiuished  or  perverted  t'unctiou  of  the  thyroid  gland 
might  be  responsible  for  the  mental  and  bodily  defects  in  ordinary  idiocy, 
and  more  particularly  in  dwarfs.  The  question  is  one  deserving  of  careful 
study,  particularly  by  those  who  have  opportunities  for  clinical  and  post- 
mortem oliservadou  in  the  lai*ge  institutions. 

The  Mongol  type  of  idiot  resembles  the  cretin  more  closely  than  any 
ijther.  Telford *Smitb,  in  speaking  of  this  form,  says,  *'  Idiots  belonging 
to  the  so-called  Mongol  type  are  those  who  most  nearly  resemble  the  cretin, 
both  in  physical  aspect  and  in  mental  cliaracter.  In  idiots  of  this  type  we 
get  the  stunted  growth,  the  dull,  heavy  expression,  with  open  moutli  and 
thick  lips  ;  the  slow,  deliberate  movement,  and  hoarse,  guttural,  and  mono- 
syllabic speech ;  the  mental  apathy  and  lack  of  spontaneity ;  the  slu^ish 
ciioulation  and  sensitiveness  to  cold.  A  thickened  condition  of  subcuta- 
neaus  tissue  is  often  found,  with  dulled  cutaneous  sensibility.  The  skin  is 
coaise  and  drs\  the  hair  short  and  tbin»  First  and  second  dentition  are 
ddived.  As  far  as  palpation  enables  one  to  judge,  the  thyroid  gland  is 
sttbuormal  in  size*  Pseudo-lipomata  I  have  not  found,"  He  has  tried  the 
eJeet  of  thyroid  extract  with  some  benefit,  but  there  is  not  the  same 
iwnarkable  change  as  in  the  cretins.  I  cannot  altogether  concur  with  Dr, 
Telford -Smith's  statement  as  to  the  slow,  delilierate  movements  and  mental 
ipathy  of  Mongolian  idiots.  It  was  a  form  in  which  Dr.  Kerlin,  of 
Hwyn,  was  particulai-ly  interested^  and  with  him  I  liad  many  opportunities 
of  seeing  cases.  They  rather  impressed  me  as  vivacious,  often  very  sprightly 
and  mischievous.  In  no  instance  was  there  any  condition  of  the  subcuta- 
oeous  tissue  suggestive  of  myxcedenm. 

Deaf-mutism  is  a  not  infrequent  accompaniment  of  sporadic  cretinism, 
111  the  endemic  form  it  is  still  more  common. 

The  various  forms  of  idi<x'y  dependent  upon  faulty  development  of  the 
Mmispheres  in  fcetal  life,  the  hydrwephalic  and  the  microcephalic  idiots, 
*nd  the  forms  of  imbecility  associated  widi  the  cerebral  |>alsies  of  children 
are  read  i ly  d ist  i  ng u  ished . 

(c)  The  condition  knmrn  a^  f(¥tal  nckeis — achondroplasia,  or  the  chon- 
Wygtrophia  fcetal  is — is  liable  to  be  mistaken  for  cretinism. 

The  relation  uf  this  remarkable  condition  to  cretinism  is  very  carefully 
discussed  by  Kaufmaun,*  and  more  recently  by  Bireher,'  tf>  whose  papers  the 
iittlcr  b  referred.  John  Thomson,  in  tlie  Edhiburf/h  Medical  Jomnal  for 
1893^  gives  exoellent  illustrations  of  the  adult  form.^  The  thyroid  is  not 
oroally  involved,  though  it  has  been  found  aljsent  in  a  foetus  which  pre- 
*«it«d  this  condition  (Bowlby).*      The   intelligence  is  not  specially  dis- 

*  Cnt^nuchtingen  ueber  die  sogenannte  Foetale  Rachitis  (Chondrodystrophia  FoetalU], 
B«rHn,  m2 

*Lut)inchund  Ostertag,  Ergebiiisse,  Abt  i.,  1896. 

'Tht5  are  reproduced  in  Guuld  and  Pyle's  Anomaliee,  etc. 

*  ^albolo^eal  Socl«tiy  Tranfi&cLiona,  lS8i, 
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turbed,  the  facial  and  cranial  characters  are  not  those  of  cretinism,  and 
myxcedema  is  not  present  The  most  eliaracteristic  feature  is  the  dwarfing, 
with  remarkable  shoiiness  of  the  limbs  (raicromelia),  owing  to  dlstorbanee 
of  the  growth  of  the  shafts  of  the  long  bones,  and  with,  in  most  cases, 
enormous  enlargement  of  the  ai-ticulations  due  to  a  hyjierplasia  of  the  car- 
tilaginous cods  L>f  the  bones.  Bircher  concludes  that  the  condition  is  quite 
indepndent  of  the  state  of  the  thyroid  gland.  He  is  in  error,  however, 
when  he  states  that  the  cases  of  s|Kjradic  cretinism  descTibed  by  Curling  and 
Fagge  belong  to  this  group. 

(rf)  And,  lastly,  the  condition  of  infantilism  may  be  briefly  spoken  of 
as  in  some  instanct^s  dependent  upon  disturbed  function  of  the  thyroid,  and 
there  may  be  a  possibility  of  csonfonndiug  the  cases  with  slight  grades  of 
cretinism.  Infantilism  is  "a  morphological  syndrome  chamcterized  by  the 
preservation  in  the  adolt  of  the  exterior  form  of  infancy  wdth  the  non- 
appearance of  the  secondary  sexual  characters/* 

Occasionally  the  subjects  of  infantilism  display  opposite  sexual  charao- 
teristics, — feminism  not  ooly  in  bodily  conformations,  but  in  mental  attri- 
butes. Apart  from  hereditary  syphilis^  in  wJiich  the  condition  is  not 
nncommon;^  infantilism  seems  rare  in  this  country ♦  It  is  occasionally  seen 
combinal  with  great  obesity.  More  frequently  it  is  an  accompaniment  of 
mental  defec^ts  id  imbeciles  aod  idiots.  The  onset  of  puberty,  with  the 
development  of  the  secondary  sexual  characters,  is  delayed  for  years  after 
the  normal  age.  The  six^radic  cretin  often  presents  the  characters  of  infan- 
tilism even  when  alxive  thirty  (see  photograph  of  Dr.  Sinkler's  case),  but 
there  are  rare  instances  of  infantilism,  properly  so  called,  complicated  with 
myxoedematous  features,  due  to  loss  of  fimction  of  the  thyroid,  and  such 
cases  might  be  relieved  by  appropriate  treatment. 


V.     THE   RESULTS   OF  THYROID   TREATMENT. 

No  type  of  human  transformation  is  more  distressing  to  look  at  than 
an  a^ravated  cme  of  cretinism.  It  recalls  Milton's  descriptioo  of  the 
Shape  at  the  Gates,^ — 

^^  If  shape  it  mighl  b€  called  that  shape  had  Boae 
Distinguishiible  in  memberj  joint,  or  limb," 

or  the  hideous  transformations  of  the  fairy  prince  into  some  hideous 
monster.  The  stunted  stature,  the  semi-bestial  aspect,  the  blubber  lips, 
the  retrouss^  nose,  sunken  at  the  root,  the  wide-open  mouth,  the  lolling 
tongue,  the  small  eyes,  half  closed,  with  sw^ollcn  lids,  the  stolid,  expression- 
less face,  the  scjuat  figure,  the  muddy,  diy  skin,  combine  to  make  the 
picture  of  what  has  been  well  termed  the  **  |Tariah  of  nature.'' 

Not  the  magic  wand  of  Prospero  nor  the  brave  kiss  of  the  daughter  of 
Hipi^Kjcrates  ever  effected  such  a  change  as  that  which  we  are  now  enabled 
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ke  in  these  UDfortimate  victims,  doomed  heretofore  to  live  io  hopeless 
imbecility,  an  unspeakable  afflictioo  to  their  parents  and  to  their  relatives. 
From  a  large  number  of  photographs  which  I  have  received,  I  have 
selected  a  set  to  illustrate  the  effect  of  treatment  at  differeot  ages,  from  in- 
&JKJ  to  the  thirtieth  year,  and  illustrating  also  the  influence  at  periods 
vaiying  from  two  years  to  a  year.  The  series  has  ao  educational  value,  as 
the  pictures  tell  their  own  story,  not  only  enabling  the  practitioner  to  recog- 
nice  the  victims  of  this  aifection,  but  also  emphaaizingj  as  words  cannut,  the 
Ottgical  tFansformatioQ  which  follows  treatment. 

Fig.  1  a  shows  a  patient  of  Dr.  Eisner,  of  Symcuse,  New  York,  The 
«kild  was  eighteen  months  old  at  the  beginning  of  treatment,  and  the  photo* 
gAph  shows  a  verj^  characteristic  state  of  infantile  myxceJema.  Fig,  1  b 
shows  the  state  thirteen  months  after  treatment. 

Fig.  2  a  illustrates  the  case  of  Dr.  Vineke,  of  Su  Charles,  Missouri,  a 
boyaged  six  years.  Fig.  2  b  shows  the  condition  five  months  after  treat- 
Bieiit.     In  a  year  and  a  Iialf  he  grew  nine  inches. 

Fig,  3  a  shows  a  patient  of  Dr.  Dickson  L,  Moore,  of  Columbus,  Ohio, 
tpri  aged  nine  years.  The  treatment  was  begun  August  12»  1896,  Fig. 
3  6  shows  the  condition  seven  months  later,  March  20,  1897,  The  child 
hid  gained  four  inches  in  height,  and  the  entire  appearance  had  changed 
pemarkably. 

Fig.  4  presents  a  typical  picture  of  a  sporadic  cretin,  aged  seventeen 
years,  under  the  care  of  Dr.  J.  C,  Carson,  of  Syracuse,  New  York.  Fig* 
lo  wns  taken  a  year  before  treatment,  and  Fig.  4  b  illustrates  the  condition 
I  j€^  after. 

Fig.  5  a  shows  a  sporadic  cretin  at  the  age  of  thirty  years,  a  patient  of 
Or.  Sinkler.  The  height  was  one  liundred  and  twelve  and  tlire*:?-f]uarter8 
Wttimetres.  Fig.  5  h  shows  the  coodition  a  year  after  treat racnt.  iShe 
bid  ^rown  nearly  seven  centimetres,  and  had  lost  nuieh  of  the  myxcedematous 
cWmters.  This  case  is  of  special  interest,  as  showing  the  importance  of 
the  lf«sltiieDt  even  in  adults, 

I  know  of  no  single  set  of  photographs  which  show  in  quite  the  same 
way  the  phenomenal  change  as  shown  in  this  series  of  pictures,  very  kindly 
Beal  by  Dr.  Coyner,  of  Peoria,  Illinois. 

Figs.  6  a  and  6  A  show  the  ver)^  characteristic  appearance  of  a  sporadic 
rrtdn^  B^ed  twenty-three  months:  length,  twenty-eight  inches;  circum- 
brtaot  of  the  abdomen,  nineteen  inches.  Fig.  6  e  shows  the  change  after 
tfaoe  montlis'  treatment ;  the  aklomen  measured  sixteen  inches.  Fig.  6  d 
illiMrates  the  condition  after  five  and  a  half  months'  treatment:  height, 
tikiity  inches  ;  ab<lomen  measured  fifteen  inches.  Fig.  6  e  shows  the  change 
9A»  laven  and  a  half  months'  trejitment ;  while  the  last  picture,  Fig.  fi  /, 
«ho«iiy  eleven  months  after  beginning  the  use  of  the  thyroid,  a  perfectly 
minml-loaking  child. 

L  Tkt  Charadter  of  ike  Oianges. — {a)  Bodilif, — Loss  in  weight,  due  to 
&iippeanuiee  of  the  myxcedematous  condition  and  of  the  fat,  is  noticed 
Vol.  V^SI 
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within  a  month  or  six  weeks  after  the  commencement  of  the  treatment. 
The  face  Ijeconies  thinner,  the  palpebral  orificefl  wider,  the  puffiness  disap* 
pears  from  about  the  eyes,  the  flabby  supm-clavicular  folds  melt  away,  the 
projecting  abdomen  diminishes  in  girth,  and  the  child-g  figure  becomes 
more  shapely.  Several  of  the  photographs  illustrate  this  in  an  interesting 
manner.  This  change  is  much  more  striking  in  young  children  of  from 
thi*ee  to  six  or  eight  years,  but  it  is  also  well  seen  in  the  older  patients. 
XothiDg  conld  be  more  remarkable  than  the  change  in  the  featui^es  in  Dr. 
Carson's  case ;  and  even  in  Dr.  Sinkler's  case,  aged  thirty,  the  change  as 
shown  in  the  photograph  is  most  evident,  The  expression  of  the  face  is 
altered  by  the  i^ecession  of  the  tongue^  and  iu  many  instances  the  drooling 
ceases,  as  the  mouth  is  kept  closed.  This  relieves  in  great  jjart  the  idiotic 
expression. 

Among  the  constructive  and  progressive  altemtions  may  be  mentioned 
the  loss  of  the  waxy  pallor  of  the  skin,  which  Ijecomcs  softer  and  much 
more  natural  looking.  The  hair,  too,  changes  and  becomes  more  abundant 
and  finer.  Several  ^vriters  have  referi-ed  very  particularly  to  this  remark- 
able cliange  in  the  skin  and  hair,  as  though  there  had  been  a  complete  sub- 
stitution of  the  old  by  a  new  skin  and  hair.  In  very  young  children 
teething  proceeds  rapidly  ;  in  older  subjects,  if  the  second  dentition  has  not 
begun,  the  milk-teeth  are  shed  and  the  permanent  ones  develop  rapidly. 

No  change  is  so  remarkable  as  the  increase  in  stature.  As  Dr.  John 
Thomson  remarks,  "The  natural  impulses  of  growth,  which  were  in  abey- 
ance in  the  thyroidless  condition,  are  let  Joose.'*  In  my  first  case  the  little 
girl  grew  four  inches  in  a  year.  Among  the  most  remarkable  in  the  col- 
lected series  are  the  following :  Dr.  Friend's  case  gained  eleven  aud  one- 
quarter  inches  in  one  year  and  ten  months,  Dr.  Vincke's  case  gained  nine 
inches  in  one  year  and  seven  months,  Dr.  Noyes's  case  gained  eight  inches 
in  five  and  a  half  months,  and  Di'.  Edwin  F,  Wilson *s  case  gained  seven 
inches  in  six  months. 

Fig.  3  illustrates  what  an  extmordinary  altemtion  takes  place  after 
seven  months'  treatment.  The  loss  of  the  squat ness  of  figure,  the  apparent 
disproportion  between  the  head  and  the  trunk,  the  loss  of  the  characteristic 
attitude,  and  the  disapj>earance  of  the  lordosis  are  well  illustrated.  It  is  to 
be  rememl>ered  that  the  rapidity  in  growth  in  some  cases  1ms  led  to  increase 
of  a  lateral  curvature,  and  even  to  marked  bowing  of  the  legs. 

(b)  Menial  Change, — Even  within  a  couple  of  months  the  alteration  in 
the  mental  amdition  is  noticed.  At  any  rate,  the  patients  look  much 
brighter  and  the  face  is  not  absolutely  expressionless.  As  a  rule,  the 
yoimger  the  case  the  more  marked  is  the  mental  change.  Young  cretins 
who  have  not  learned  to  speak  a  word  sidou  begin  to  talk  in  their  play.  In 
children  between  six  and  ten  the  effects  are  even  more  remarkable,  and 
with  tlie  loss  of  the  myxo^deniatons  condition  there  is  a  corresponding 
awakening  of  the  mental  faculties.  In  older  patients  the  treatment  is  not 
BO  efficacious.     In  Case  II.  of  my  series  the  girl,  aged  nineteen,  did  not 
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to  be  very  much  benefited,  although   it  is  true  the  treatment  was 
Qdoned  by  the  mother  after  a  short  time.     In  other  instances,  as  iu  Dr. 
Siiiklex^s  case,  the  mental  condition  improved  very  much,  even  though  the 
ieot  was  over  thirtj\     I  know  of  no  iustance  id  which  the  treatment  has 
itcd  the  eoDdition  of  deaf  mniism. 

2.  Ifu  Dosage, — I  have  usually  begun  with  a  grain  of  the  desiccated 
^ad  three  times  a  day  in  young  cretius.  It  should  be  carefully  watched, 
tod  the  amount  reduced  if  the  pulse  Ijccomes  more  rapid,  or  if  there  is 
fever.  Older  patients  may  take  as  much  as  five  grains  in  the  day,  and  the 
imoaDt  may  be  increased  or  diminished  as  the  symptoms  indicate.  The  eases 
bear  the  remedy  very  well ;  and  in  a  month,  if  no  improvement  is  noted, 
Iiiger  do^es  must  l^e  tried.  Unpleasant  efl'ects  are  less  commonly  seen  than 
in  the  myxoedema  of  adult^s.  The  glycerin  extract  may  also  be  employed. 
The  thyroidin  of  Banmann  is  now  in  the  market,  and  may  be  used  in  doses 
of  five  roiDims.  It  is  very  fortunate  that  the  active  principle  of  the  gland 
seems  eflective  in  all  the  preparations. 

3.  The  Qitesthn  of  Condmiance  of  (he  TreatmeuL — After  the  disappear- 
iDce  of  the  myxcedema  and  the  establishment  of  the  processes  of  growth 
and  development,  a  very  moderate  dose  seems  sufficient,  one  or  two  five- 
grain  tablets  a  week.  Intermission  for  a  month  or  six  weeks  does  not  seem 
to  be  followed  by  any  striking  change,  but  an  intermission  for  a  longer 
time  is  followed  by  symptoms  indicating  a  relapse.  In  my  fii'st  case  the 
tfcfttment  was  interrupted  for  two  months  last  year,  and  the  child  became 
very  languid  and  apathetic,  but  improved  at  once  when  the  use  of  the 
extract  was  renewed* 
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LITHURIA  IN  INFANCY  AND  CHILDHOOD. 


By  D.  D.  STEWAET,  M,D, 


In  his  iuterestiug  article  on  the  uric  acid  coiiditioo  in  vol.  ii.  of  this  i 
work,  Dr.  Pothergill  adopted  as  a  test  for  his  remarks  the  following  quota-  ■ 
tion  from  Prout :  **  Children  in  general,  and  particularly  children  of  dysixep-  " 
tic  and  gouty  individoals»  or  who  inherit  a  tendency  to  urinary  affections,  J 
are  exceedingly  liable  to  crystallized  lit  hie  deposits  from  the  urine,"  ^M 

Fothergill  did   not  distinguish  the  f|mte  accidental  physical  and  the 
ooramon  physiological  causes  which  might  lead  to  uric  acid  graveK  and 
regarded  the  oecurrenee  of  this  condition  as  indicating  a  type  of  reversioD       - 
to  a  primitive  formation.  ^| 

Holding  this  view,^  Fothergill  looked  upon  the  occurrence  of  lithuria  ^1 
as  an  indication  of  a  }ninns  quantity,  as  something  taken  from  a  healthy 
child :  '^  The  increase  of  the  uric  acid  formation  is  the  measure  of  its 
shortcomings, — ^its  failure  to  attain  to  the  normal  urea  formation,"  Hence 
he  thougiit  it  might  iie  expected  rather  in  the  enfeebled  than  in  the  robust 
child,  and  in  the  children  of  the  gouty  and  those  who  are  strumous.  These 
were  such  as  showed  a  distinct  tendency  to  physical  deterioration.  In  con- 
sequencCj  he  believed  that  town-bred  children,  in  whom  education  of  the 
mental  faculties  is  apt  to  be  conducted  at  the  expense  of  the  physical  well- 
beings  and  as  a  result  of  which  enfeeblement  of  the  assimilating  organs  and 
stature  may  easily  occur,  haVe  a  special  tendency  to  retain  the  early  uric 
acid  formation  ;  so  that  **  town  products  are  to  a  eextain  extent  an  inferior 
nice  to  their  country  cousins,"  who  outgrow  this  condition. 

Keasoning  in  this  line,  Fothergill  further  held  that  not  only  the  gouty 
and  scrofulous,  but  braiu'toilers  and  their  childreu,  the  neurotics,  the  mi- 
grainousj  the  lithogenic,  and  those  who  take  little  exercise  and  eat  largely 
of  nitrogenous  food,  tend  to  acquire  uric  acid  gravel. 

Much  light  has  been  thrown  on  the  chemistry  and  physiology  of  the 
uric  acid  condition  by  recent  investigations.  It  is  this  which  has  cast  grave 
doubts  on  the  practical  value  of  the  deductions  of  Fothergill  and  others  in 
the  direction  indicated. 

*  Ard  by  hthuna  he  merely  meant  the  presence  m  the  fr«ehly  voided  urine  of  pre*  1 
cipitflted  umtesj  or  free  uric  acid,  irrespective  of  the  amount  excreted,  taking  wrongly  the  / 
viiible  presence  always  to. mean  excess. 
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.^fortunately  for  the  value  of  these  assLimptious  and  much  of  the 
ika$fy  built  thereupon,  tijey  were  dmwD  from  tlieuries  based  on  premises 
ttilflteiuwn  to  be  largely  incorrect.  In  the  tirst  place,  it  must  be  stated 
thfti  although  there  is  a  good  deal  to  l>e  said  in  lavor  of  the  view,  not  that 
tiie  uric  acid  condition  is  an  iudicatifm  of  reversion,  but  that  it  is^  in  the 
langiiage  of  Sir  William  Rol>erts,  a  memory  of  an  ancestral  condition^  yet 
its  importancey  other  than  its  being  a  factor  in  gout,  and  often  also  tlie  cause 
of  renal  derangements  and  disease,  lias  been  immensely  overmted.  lu  gout 
and  in  gravel  its  action,  as  will  l>e  remarked  further  on,  is  strictly  a 
meebauical  one, — tliat  of  a  local  irritant, — there  existing  no  valid  evident^ 
that  it  has  any  toxic  qualities  whatever.  It  certainly  can  no  longer  be 
riewed  ad  a  toxic  agent,  and  since  its  mode  of  tbrmation  is,  as  will  be 
ihoHn,  difl'ereni  from  what  was  originally  8upjx>sed,  and  siiioe  its  excess  in 
llie  urine  of  infants  and  children  t-an  be  usually  accounted  for  by  other 
eooditions  tlian  that  of  a  diathesis,  and  since  its  presence,  even  in  children, 
«8  a  precipitate  in  the  urinary  |>a88ages  may  be  accounted  for  on  purely 
physical  grounds,  througli  changes  in  the  urinary  se*Tetion  other  than  those 
which  may  accompany  a  diathesis,  and  since,  moreover,  uric  acid  is  a  cou* 
sUmt  constituent  of  the  urine,  as  are  urea  and  the  chlorides, — although  in 
amoQut  special  to  each  individual,  but  never  merely  in  traces,  as  Fothergill 
brid, — it  follows  that  a  great  deal  that  has  been  written  alx>ut  tiie  uric 
acid  condition,  lithuria,  and  the  like,  is  misleading  in  its  nature  and  per- 
Dirions  in  its  tendency. 

The  investigations  of  Horlmczewski,  Kossel^  Levisou,  and  others  tend 
to  show  that  the  commonly  accepted  notion  that  uric  acid  is  fornitd  in  the 
body  as  a  result  of  the  direct  trausformation  of  food  prot^ids  is  incorrect, 
m  is  that  still  strenuously  held  nfition  that  its  translbrmation  in  tlie  organism 
ialn  urea  by  a  process  of  oxidation  occiu's  to  any  extent  in  health,  and  that 
1  partial  lack  of  such  transformation  is  common  in  the  conditions  before 
«Disaienited, 

Apparently  the  gouty  condition — ^that  in  which  uric  acid  is  supposed  to 
ht  m  excess  in  the  bcjdy — is  not  necessarily  de|>endent  upou  a  too  highly 
nitrogenous  diet,  and  e8j>e<Mally  on  an  auimal  oue.  For,  as  is  pointed  out 
bjr  Lufi  (*^  Gulstonian  I^ectures  on  the  Chemistry  and  Pathology  of  Gout'^), 
pmt  is  uot  tnfre<|Uently  encountered  in  jKwirly  nourished  individuals,  while 
bmb  fed  entirely  on  grain  develop  uric  acid  concretions  about  the  joints. 
Ob  the  other  hand,  as  Luft'also  I'emarks,  uric  acid  is  absent  from  the  iirine 
of  onrtain  of  the  camivom.  To  indicate  that  the  pro<luci:ion  of  uric  acid  is 
■ot  dependent  npon  diet  alone.  Luff  calls  attention  to  the  fact  that  the  same 
<Bfl  ID  ooe  class  of  animals  (the  caiiiivorouB  python  and  Ima)  will  prtxluc*e 
ofie  add,  and  in  another  class  (the  carnivorous  lion  and  tiger)  will  pro- 
dace  urea.  "  Graminivorous  birds  excrete  uric  acid  and  no  urea,  wiiile 
WbcvorooB  animak  excrete  quantities  of  urea  and  little  or  no  uric  acid/' 

Horbaczewski  has  shown  pretty  conclusively  that  uric  acid,  instead  of 
mmhiog  directly  from  the  digestiun  and  transformation  of  the  albuminoidg 
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of  the  food,  as  does  urea,  is  in  reality  a  product  of  the  decomposition  of  th 
nuclei n  basis  of  the  cells  of  the  body,  chiefly  the  leucocytes,  and  hence  only 
indirectly  related  iu  origin  to  the  ingesta.  Foods  rich  in  nitrogenous  ele- 
ments, whether  animal  or  vegetable,  through  their  effect  in  promoting 
a  digestive  leococytosis,  t^nd  to  promote  uric  acid  formation  merely 
through  the  deeora|X)sitioo  of  the  nucleiu  derived  from  the  nucleo-albumin 
eontalned  in  the  nuclei  of  the  leucocytes.  This  being  so»  in  a  dietarj^  free 
from  uric-acid-forming  constitueuts,  such  as  milk/  as  has  Ijeeu  ascertained, 
uric  acid  excretion  normally  is  continued  in  very  definite,  although  much 
lessened,  amount,^  its  source  being  the  nuclei  of  the  cells  of  the  boily,and 
especially  the  leucocytes,  the  constant  breaking  up  of  which  normally  fur- 
nishes an  average  of  about  0*3  to  0.6  gramme  of  uric  acid  daily *^  It 
has  been  ascertained  that  medicinal  substances,  such  as  pilocarpine^  phos* 
phorus,  antipyrin,  salicylic  acid,  and  many  other  drugs,  and  especially 
nuclein-coutaining  substaut^es,  such  as  thymus  gland,  extract  of  spleen  and 
bone-marrow,  and  so  on,  similarly  promote  the  formation  of  uric  acid. 
The  leucoeytosis  so  induced  is  succeeded  by  an  increased  destruction  of 
the  nuclei n-eontainers,  with  liberation  of  alloxuric-  or  uric-aeid-yielding 
substances. 

It  seems  now  a  well -authenticated  fact  that  normally  the  circulating 
blood  of  neither  man  nor  mammals,  nor,  probably,  of  fowls,  contains 
uric  acid,  either  free  or  combined.  The  experiments  of  Garrod,  Jaksch, 
Klemperer,  Luff^,  and  others  have  established  this.  This  fiact  at  first 
seems  difficult  of  realization  from  what  is  known  conceming  the  probable 
origin  of  uric  acid  from  nuclcin.  The  explanation  apparently  is  that^  al- 
though Horbaczewski  has  demonstrated  the  lact  of  the  formation  of  allox- 
uric IxKlies,  such  as  the  xanthin  t*asis  and  uric  acid,  through  the  agency  of 
the  disintegration  of  nuclein  in  the  organism,  it  is  probable  that,  normally 
at  least,  uric  acid  is  formed  in  the  bcfdy,  independently  of  the  kidney,  only 
in  traces,  if  at  all.*  Its  continued  and  invariable  absence  from  the  blooil 
in  health  certainly  tends  to  indicate  this.  In  those  in  whom  no  consider- 
able decomposition  of  nuclein  occurs  there  are  formed  the  alloxuric  and 
xanthin  bases,  from  certain  of  which,  in  process  of  excretion  by  the  kid- 
neys, the  uric  acid  is  probably  derived.     According  to  this  view,  which 

*  Wben  the  exorotion  of  uric  acid  scarcely  eiceeds  thni  oQciirnng  in  tlie  fasting  con- 
dition, 

'-*  No  evidence  whatever  exists  for  the  eitmordinary  statement  of  Haig,  60  geaerally 
received,  thai  uric  acid  in  health  may  he  readllj*  retaitied  la  the  system ^  aa  in  the  liver  and 
spleen^  its  excretion  or  retention  being  governed  by  the  reaction  of  the  hlood. 

^  See  G.  Klempcper,  Berliner  klinische  Wochenschrift,  1896,  No.  88. 

*  Horbacjcewfiki  showed  that  uric  &cid  could  be  generated  by  decomporftion  of  the 
nuclein  contained  in  the  leucocytes  of  the  spleen  and  in  other  organa  and  tissues  of  the 
body,  and  that  any  nuclein-containing  tissue  could  similarly  be  made  to  yield  xanthin  or  ] 
uric  acid  bases.  By  mixing  spleen  pulp  with  blo«>d  and  maintaining  the  mixture  for  some 
time  at  blood-heat,  he  obtained  an  u  result  an  ahundant  yield  of  xanthin  bases.  Carrying 
out  the  same  process  in  the  presence  of  an  abundant  supply  of  oxygen,  he  produced  uric 
Acid. 
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>rted  by  what  appears  overwhelming  evidence,  some  of  these  sub- 
may  be  looked  upou  as  aotecedenta  of  m'ic  acid.  It  is  now  accepted 
by  the  best  authorities  tliat,  contrary  to  the  old  view  still  urged  by  Haig, 
uric  acid  is  in  no  way  harmful,  and  that  m  gout  it  is  only  through  its 
mcduuiically  irritating  qualities  that  it  produces  symptoms.  On  the  other 
hnndi  certain  of  the  allied  nitrogenous  waste  products^  the  xanthin  deriva- 
UYt&f  apparently  possess  toxie  propeities,  so  that  our  tberapy  must  l>e 
directed  towards  the  avoidance  of  the  pruduction  of  these  and  to  aid  tlieir 
lipid  excretion  when  formed.  For  it  is  to  these,  in  conditions  other  than 
those  described  by  Jaksch,  which  are  falsely  termed  "  uricacidgeniia/'  that 
many  of  the  effects  erroneously  attributetl  to  uric  acid  are  probably  due, 

A  great  deal  w^as  made  by  Fothergill  of  the  fact  that  uric  acid  infarcts 
are  not  uncommonly  found  in  the  kidneys  of  infants  a  few  days  after  birth. 
But  this  and  the  occurrence  in  infants  and  in  young  children  of  gravel, 
when  actually- due  to  excessive  secretion  of  uric  acid^  can  now  be  explained 
more  rationally  by  the  fact  that  in  the  young  there  is  naturally  a  tendency 
to  a  comparatively  high  uric  acid  output.  This  is  due  in  them  to  a  more 
lapid  birth  and  growth  and  subsequent  decay  of  newly  formed  cells,  with 
n  resulting  increase  in  the  leucocj't^s  or  uuclein  yielders,  and  not  to  any 
toheritance  of  a  tendency  to  a  reptilian  uric  acid  condition.  In  early  life, 
■§  b  well  known,  the  proportion  of  leucocytes  to  erythrocytes  is,  normally, 
Qocisidcnibly  greater  than  in  adult  life,  Schiff,  quoted  by  Cabot,  records  a 
caw  of  a  healthy  infant  whose  blood  an  hour  after  birth  show^ed  nineteen 
tboimnd  five  hundred  leucrjcytea  per  cubic  millimetre.  After  its  first  meal 
tbecoQDt  was  twenty*8even  thousand  six  hundred  and  thirty-five,  and  after 
ili  fimrth  feeding  thirty-six  thousand.  From  the  third  day  the  leucocy- 
torn,  especially  the  increase  resulting  from  food,  underwent  a  diminution^ 
There  is  every  probability  in  favor  of  the  view  that  in  this  way,  through 
Ar  tendency  to  rapid  growth  and  decay  of  cell  life,  causing  normally  the 
frotooe  of  a  higher  leucocyte  percentage,  and  through  the  tendency  to  the 
ocottrreoce  of  a  leuaicytosis  by  virtue  of  causes  less  operable  in  adults^  the 
Itaaiog  towards  increaseil  elimination  of  uric  acid  in  young  children  can  l^e 
explained.  It  is  unnecessary  to  regard  it  as  due  to  any  defect  in  hepatic 
Btiabuiigm  or  a  reversion  to  a  lower  type. 

It  was  formerly  held  by  Murchison  that  the  liver  was  the  seat  of  uric 
■fid  Ibrmation.  Murchison  fancied  that  increased  excretion  of  uric  acid  or 
tto  pnsence  in  the  blood  and  tissues  indicated  functional  derangement  of 
the  ItTctf  with  disturlmnce  iu  the  metabuliBm  of  proteids,  Charcot  held  a 
•fmilar  view,  which  opinion^  as  remarked,  has  also  dominated  the  writings 
of  Fothergill  and  many  others.  It  was  thought  that  sint^e  uric  acid  merely 
a  leas  highly  oxidizcil  product  than  urcfi^  and  since  from  uric 


'  HormftLlj,  at  the  height  ^'f  dii^estion  of  a  meal  rich  in  proteids,  jl  leucocyte  inere&se 
rf  tibov^  tklfty  p^r  cent,  u  u*ual»  Tlie  marked  digestive  leQcocytosii  occ^irring;  eom- 
mamijf  III  thm  new-bum  miiy  be  ticcounted  for  by  the  fact,  as  obBerved  by  Cttbot^  tbat  food 
I  sfi  Increjiie  in  proportion  to  Its  being  a  novelty  to  the  stomach. 
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acid  by  oxidation  aod  hydration  urea  could  be  derived,  the  proteids  of  ti 
food  commonly  poissed  tlimugh  the  stage  of  uric  acid  formation  in  process 
of  conversion  into  the  more  complex  urea.  This  view,  as  before  remarked, 
can  no  longer  be  regarded  as  teoable. 

In  nephriti.s,  gout,  lead  poi^soning,  and  numerous  other  dist^ses  in  which 
excessive  nuclein  decomjKJsition  favors  copious  alloxuric  fbrniatiOD ;  in  cer- 
tain blood  diseases,  such  as  leukiemia  and  a  few  primary  and  secondary' 
anaemias ;  and  in  wnditions  inducing  snboxidatiou,  such  as  heart  disease, 
emphysema,  pneumonia,  and  pleurisy  with  eflnsion,  uric  acid  has  bet^n 
found  to  exist  in  the  blotKl.  In  certain  of  these  diseases,  more  espt?cially 
in  those  accompanied  by  lencocytosis,  it  is  apt  also  to  be  excreted  in  con- 
siderable excess  by  the  kidneys,  so  that,  as  in  leukiemia,  thei-e  may  lie  an 
enormous  increase  over  the  normal.  In  these  diseases  there  can  be  little 
doubt  of  its  immediate  formation  from  the  nuclein  of  the  leucocytes  in  the 
spleen  and  elsewhere.*  ^ 

In  hc^alth,  on  the  contrary,  and  even  in  conditions  in  which,  without 
the  occurrence  of  a  leucocytosis,  uric  acid  is  found  in  the  blood,  such  as  in 
gout,  in  lead  poisoning,  and  in  chronic  nephritis,  uric  acid,  as  was  first 
suggested  by  Garr*>d,  is  now  regarded  on  the  best  of  evidence  as  being 
formal  only  in  the  kidney.  Thence  it  is  eliminated  in  the  urine,  none 
appearing  in  the  l>loo<i  save  as  a  result  of*  diseased  conditions  of  the  kid- 
ney, in  which  the  eliminating  [jower  for  uric  acid,  as  for  other  waste  products, 
19  diminishtxl.  Recent  exj)erimental  evidence,  which  shows  quite  eonclu- 
sivrly  that  uric  acid  is  never  presetit  nornuilli/  in  the  blomf^  as  before  re- 
marked, points  most  strongly  tu  the  fact  that  the  seat  of  its  formation  is 
the  kidney-  The  evidence  indicates  that  its  formation  occurs  normally, 
almost  solely,  in  the  kidney,  and  from  tlie  alloxuric  and  xantliin  bases 
conveyed  to  this  visw'us  from  the  blo<jd  ;  urea,  a]vparently,  may  al?^i)  furnish 
a  modicum.  It  seems  curious,  indee<l,  that  fmra  urea,  representing  a  more 
complex  and  more  sukible  and  highly  oxidized  product,  uric  acid  should  be 
derived  ;  yet,  strangely,  the  evidence  is  much  in  favor  of  the  formation  of 
a  certain  amount,  at  least,  of  the  uric  acid  from  urea.  Some  authorities, 
such  as  Lutf,  regard  urea  as  the  probable  soui-ce  of  all  the  urit*  acid  excretal. 
In  favor  of  this  he  piinLs  out  that  in  birds,  w^iich  excrete  their  nitrogen  as  uric 
acid  and  not  as  urea,  urea  is  found  in  the  blomlj  as  is  the  case  in  mammals 
and  also  in  man.  In  these  the  bli>od  of  the  renal  artery  is  much  richer  in 
urea  than  the  renal  vein,  Horbaczewski's  and  !jatham*s  exj)erjments  seem 
to  show  that  uric  acid  is  formiMl  in  tlie  kidney  largely  from  the  a>njugation 
of  urea  and  glycocine.     Glycocine,  which  is  derived  from  the  glycocholic 
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^  Gumprecht  (Centralblatt  fiir  allgemeine  Patholocpe u.  pathologiBche  Anatomie,  1896, 
Bd  vii.  8.  820)  bas  ibown  l>iat  the  related  pubstttneep,  the  alloxuric  b&8e«,  take  the  place 
of  uric  acid  in  thoae  exceptional  cases  of  leuktemia  in  which  excet&ive  excretion  of  uric 
acid  duee  not  occur.  This  aame  increase  of  alloxuric  ba*es  has  been  noted  after  the  ingestion 
of  nuclem-yieldlnt^  substances  in  conditions  othf>r  than  ieukmtnia  in  which  the  uric  acid 
output  wiij^  not  increased. 
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of  the  bile,  is  one  of  the  amido  bodies,  such  a^s  taurine,  leucine,  and 
trrosiiie,  which  are  present  in  tlie  organism  normally,  and  %viiicli  are  pre- 
famed  to  be  converted  into  urea  in  the  liver.  Latham  holds  that  if  tmns- 
fbnnatioD  of  glycocine  into  urea  be  interfered  with  in  the  liver,  a  rc4ated 
budVf  hydaotoic  acid,  and,  finally,  the  soluble  hydantoin^  will  Ije  formed, 
firom  which  in  the  kidneys,  from  its  union  with  urea,  uric  acid  will  Ije 
prodaced.  I^atham  gives  the  following  formula  I'e presenting  the  formation 
acid  from  urea : 

SCH.X.U    4-     C,H,(NH,)O.OH     =     CjH.M.Oj,    +     8NH,    -f     :iH,0, 
Urea.  GlycocLue.  Uric  acid. 

If  this  view  of  Latham's  be  correct,  it  furniBhes  evidence  that  a  di??- 
turbuice  in  hepatic  mctal>Dlism  may  influence  the  amount  of  uric  acid 
fbnnation. 

Luff  regards  it  as  probable  that  glycocine  is  concerned  in  the  produe- 
nf  uric  acid,  since,  in  the  caruivora,  the  urine  of  which  contains  little 
or  DO  uric  acid,  the  bile  coutiiins  no  glycocholic  acid,  but  only  taurot^holic 
icid,  and  therefore  yields  no  glycocine. 

Although  urea  may  thus  l^e  a  partial  source  of  uric  acid,  the  researc^hes 
af  Horbaczewski  indicate  that  it  is  very  probal)le,  as  before  stated,  that  the 
Allazuric  and  xauthin  bases  produced  from  the  destruction  of  nuclein  ai'e 
Alt  more  likely  common  sources  of  uric  acid.  In  conditions,  such  as  leu- 
bemia,  id  which  excessive  production  and  destruction  of  leucocytes  occur, 
and  in  which  uric  acid  is  present  in  the  blood  and  apjiears  iu  the  urine  in 
brge  amount,  it  seems  pnihalile  that  the  formation  of  uric  acid  occura  not 
only  in  the  kidney  but  in  the  spleen  aud  elsewhere  in  the  b{xly,  but  also  in 
ulier  diseases  in  which  uric  acid  in  the  blood  is  not  dependent  upon  a 
marked  nuclein  destruction,  as  in  nephritis,  lead  jwisoniug,  gout,  and  so  on, 
orie  acid  formation  prol>ab1y  occui*s  only  in  the  kidneys,  and  its  presence  in 
the  blood  is  due  to  deficient  secrctor)'  activity  in  these  organs.  The  most 
teoalile  view  h  that  in  gout  no  marked  increase  of  uric  acid  i)roduction 
oorairi^  but  that  the  paroxysm  of  the  malady,  attended  with  the  dep>sit  of 
urates  ab<iut  tlie  joints,  is  due  to  a  temporary  or  permanent  disorder  of 
the  nric-ftfnd*eliminating  [wrtion  of  the  tubules  of  the  kidneys,  leading  to 
the  alj»>rption  of  tlie  acid,  and  also  to  au  unknown  factor. 

Levii^D's'  observations  tend  to  show  that  in  gout,  as  has  long  be^n 
fliqxctd,  a  latent  or  evident  renal  disorder,  in  most  cases  of  organic  nature, 
kpreient.  This,  he  lielieves,  almost  invarialily  involves  the  epithelium  of 
the  ooDVolnted  tul>ulcs,  which  similarly  seems  to  l>e  the  primary  scat  of 
Jiwiie  in  granular  kidney,  from  which  interstitial  changes  are  seojudary. 
It  »  the  ei>ithelium  of  the  convoluted  tubules  that  is  probably  concerned 
b  Ike  excretion  of  uric  acid, 

It  18  now  essential  to  consider  certain  chemical  problems  involved  in 
filhufia,  aod   to  iDdicate  the  diflTerence   between  a  condition   which    has 


«  MifCbrifl  mr  klinieche  Medidn,  1804,  Bd.  xxvi.  S.  2n, 
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by  tlie  oki  authorities  beeD  &uppc«sed  to  be  due  to  the  excessive 
of  uric  acid  in  the  btjdj»  and  the  txx^u^Tenoe  of  urie  acid  gravel. 

U|OD  cbcse  problems  Sir  Willium  R*>berts,  Id  his  **Croonian  Lectures 
OB  tk»  ChciBiStry  and  Therapeutics  of  Uric  Acid  Gravel  and  Gout/''  has 
ifcmmtt  oMcii  ligbt.  He  has  clearly  shown,  in  the  fir^t  place,  that  unc  add 
ibtif  b  ooi  present  physiologically  eitbei*  in  the  body  or  in  the  urine,  and 
ikii  fithnlngimlly  it  is  encountered  ooly  as  gmvel  and  calculus  in  the 
mamnr  fmaanges^  and  as  a  crystalline  sediment  iu  the  urine;  that  when  its 
aolnble  sail  is  present  in  the  bkwMj,  as  in  goot,  it  is  injurious  only  by  virtue 
of  ils  ttdeehanical  efiects,  wiiioh  result  on  its  deposition  as  sodium  biurate 
m  needle- like  crystals  in  the  joints  and  tissues. 

Uric  acid  is  a  bibasic  acid,  containing  two  atoms  of  replaceable  hydro- 
frn^  II  forms  three  varieties  of  salts,  two  of  which  alone  concern  us  j 
||»  third,  the  neutral  urate,  is  never  encountered  in  the  economy,  and  is 
^Kiwii  only  as  a  laboratory  i>r(xluct.  The  two  are,  first,  the  very  stable 
but  Ugbly  insoluble  acnd  urate  or  biurate,  with  the  general  formula  MHu. 
Tktes^t  in  the  form  of  acid  sodium  urate  is  the  chief  constituent  of  the 
d^ttostla  of  gout.  It  is  not  a  physiologicitl  component  of  the  urine  or 
M\Hul,  nor  is  it  ever  encountered,  even  pathologically,  in  unchanged  urine. 
mii  iOODnd  salt  is  the  physiological  combination  of  uric  acid,  that  which 
mIM  normally  in  the  urine  and  occurs  in  the  blcKKl  in  the  condition  in 
vbkh  it  is  proiluced  in  great  excess,  or,  as  in  gout  and  in  nephritis,  in 
which  its  elimination  is  interfered  with.  This,  styled  the  quad ri urate  by 
BiHCeJones,  is  a  compound  first  investigated  by  him,  and  recently  more 
COiKipreheusively  by  Rot>erts.  The  latter  has  shown  it  to  be  a  definite 
l^hysiologic^l  salt  of  uric  acid,  a  chemical  union  of  bi-  or  acid  urate  and 
uric  acid  in  the  proportion  of  a  molecule  of  each.  Its  formula  is  repre- 
amted  by  the  symbol  IIu^^MHu,  This  is  the  salt  of  uric  acid  which,  as 
i^xlium  quadrinrate,  converted  into  the  sodium  salt  by  the  sodium  carbon- 
iil«  of  the  blotKl,  circulates  harmlessly  in  the  blood  in  gouty  subjects  until 
lurecipitated  as  sodium  biurate,  causing  a  imroxysm  of  gout. 

These  same  quadriurates  have  been  ascertained  by  Roberts  to  constitute 
the  entirety  of  the  urinary  excretion  of  birfs  and  serpents.  He  reganls  all 
the  morbid  phenomena  due  to  uric  acid  as  arising  from  secondary  changes 
ill  these.  With  the  secondary  changes,  such  as  may  occur  within  the  or- 
finism  itself,  we  are  not  m  much  concerned  here,  since  gout,  the  only  form 
in  which  manifestation  of  the  presence  of  uric  acid  in  the  fluids  of  the  body 
IK  evident  to  us,  is  extremely  rare  in  childhood ;  but  as  they  occur  iu  the 
uriimry  passages  in  the  young,  causing  the  various  phenomena  to  which  the 
term  lithuria,  or  the  uric  acid  condition,  is  applied,  there  is  much  to  be  said. 


THE  CAUSE  DP   URIC  ACID   PRECIPITATION   IN  THE   URINE   AND  OF 
URIC  ACID   GRAVEL. 

Normal  acid  urine  has  an  inherent  tendency  to  the  liberation  and  pre- 
cipitation of  its  uric  acid.     This  tendency  may  be  regarded  as  abnormal 
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only  when  such  precipitation  cxxMirs  prematiin*])%  whilst,  as  is  remarked  by 
BobertSf  the  uriae  is  still  sojourn log  in  tiie  kidneys  or  the  bladder.  This 
TJew  of  Roberts's  places  gravel  as  merely  doc  to  an  exaggeration  of  c<)n- 
ditiona  which  prevail  normally,  but  in  a  less  prooouneed  degree.  Uric 
add  ID  process  of  excretion  by  the  kidney,  and,  subsequently,  ailer  ex- 
cntioa  in  the  normal  unchanged  urine,  exists  in  the  form  of  the  soluble 
qtadriurat^  as  a  salt  of  potassium,  sodium,  and  ammonium.  The  amor- 
pboud  urate  deposit  met  with  in  concentrated  urines  is  composed  of  quadri- 
OfSfees,  and  the  same  comj>uund  exists  in  solution  in  urine  free  from  sedi- 
meDU  The  first  step  in  the  precipitation  of  uric  acid  is  the  dissi:x3iation  of 
the  quadriarates,  by  the  action  of  water,  into  a  bi-  or  acid  urate  and  the 
Ubefmtion,  with  precipitation,  of  a  certain  amount  of  uric  acid.  The  less 
hible  acid  urates  remain  in  solution.  Following  this,  as  is  shown  by 
%>bef1Sy  the  biurate  is  again  converted  into  quadriurate  by  the  action  of 
tbe  moiiometallic  phosphate  present  in  urine,  which  phosphate  in  turn  is 
OKivteited  into  the  dimetallie  salt,  according  to  the  formula, — 


2(MHu) 
Blorste. 


(MH.PO.) 
Monometallic 


(Hii,,MHu) 
Quiidiiumte. 


+     {M,HPO,) 
Dlmet&[li€ 


"These  alternating  reactions,  breaking  up  of  quadriurates  by  water 
taio  biurate  and  free  uric  acid,  and  re* 'om  posit  ion  of  quadriurates  by 
doable  decQmiM:)sition  of  biurate  with;  monometallic  phosphate,  go  on  pro- 
p^BMvely  until  all  tbe  uric  actd  is  set  free/'^ 

The  decomposition  of  quadriurates  in  normal  urine  is  inhibited  by 
the  contained  pigments  and  the  saline  ingredients,  such  as  the  chlorides, 
chiefly,  but  also  the  sulphates  and  tlie  phosphates.  The  salts  of  potassium 
have  a  more  inhibiting  iufluence  than  those  of  s^Klium  or  ammonium. 
Roberts  also  found  that  the  addition  of  a  fixed  alkali  to  urine  tended  to 
preveot  this  decomposition,  while  urea  is  entirely  without  iufluence.  The 
ootorizig  nuitter  of  the  urine,  be  found,  has  a  decided  power  in  maintaining 
At  integrity  of  the  quadriurates.  Were  it  not  fc>r  the  urinary  pigment 
lod  these  inhibiting  salts,  precipitation  of  uric  acid  would  occur  as  a  usual 
liUr  in  the  urinary  passages  of  all 

The  acidity  of  the  urine  is  not  due  to  the  presence  of  a  free  acid,  but 
pc^ecunably  to  the  acid  sodium  phosphate  (NaHaSOJ,  This  salt,  derived 
fruD  the  blood,  has  been  thought  to  owe  its  conversion  in  the  kidney  from 
tlie  alkaline  salt  (NajHPOJ  to  the  action  of  sulphuric,  hippuric,  and  uric 
ud$  and  carbonic  anhydride,  through  the  removal  of  an  atom  of  sodium 
and  the  replacement  of  an  atom  of  hydrogen*^ 

*  Robert* 'a  '*  Uric  Acid  GniTel  and  Gout/'  p.  42. 

*  Bfc^ntiy  doubt  has  been  thrown  by  LiebermftiiE  nn  the  commonly  flccepted  \mw  fts 
Is  t^  cfttSM  of  the  occurrence  of  the  acidity  of  the  urine.  To  quote  fTom  Hfirk^y  (British 
JMIcbI  Jotirnal,  March  23,  1896,  p.  638) ;  "  Liebermiinn  has  now  ^^hown  that  tbe  kidney 
Mbiiiiet  contAins  an  ncid  rcncting  substance  (lecithin -albumin)  which  l&  capable  of  con- 
fVliaf  an  alkaline  reacting  suit  (auch  as  Na^HPOJ  into  an  acid  one,  and  thiit  even  blood- 
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The  occuri'eiice  of  a  precipitate  of  uric  acid  gravel,  either  in  the  urinan^ 
passages  or  subsequent  to  voiding,  must  be  doe  either  to  a  diminutiou  m 
the  amount  of  the  natural  solvents  or  to  the  formation  of  uric  acid  in 
excess  of  that  ujxvn  which  these  solvents  can  l>e  eflective.  With  a  diminu- 
tion in  one  or  more  of  the  salts  mentioned,  or  in  the  coloring  matter,  a  urine 
ooDtaining  even  less  than  the  normal  quantity  of  uric  acid  will  show  a 
tendenev  to  }>recipitation.  Poverty  of  urine  in  saline  ingredients  is  a  verj" 
influential  iactor,  as  remarked  by  R^lx'i't^,  in  determining  the  frequency  of 
stone  among  the  children  of  the  poor  as  comjiared  with  those  of  the  better- 
fed  classes.  Concerning  this  he  remarks,  **  The  children  of  the  poor  are 
fed  largely  on  farinaceous  ailieles, — bread,  gruel,  oatmeal,  and  potatoes,^ — 
with  but  a  scanty  allowance  of  milk,  meat,  and  fish.  Wheat  flour  contains 
only  0.51  per  cent*  of  mineral  matter  in  proportion  to  the  totality  of  the 
dry  substance,  oatmeal  only  2.50  ]wr  cent.,  potatoes  only  2.50  per  cent. ; 
whereas  milk  contains  5«50  per  cent,,  and  the  various  forms  of  meat  and 
fish  5  to  5.50  per  cent.  Rice,  which  forms  so  lai'ge  a  part  of  the  diet  of 
the  native  of  India,  only  contains  0.39  iier  cent,  of  mineral  matter  in  pn3- 
portion  to  the  totality  of  tlie  dry  substance  of  the  grain.  These  enormous 
dit!erences  in  the  amount  of  saline  ingredients  in  the  articles  of  food  must, 
of  com-se,  make  a  cor  rescinding  difterence  in  the  pro]>ortion  of  the  saline 
constituents  of  the  urine,  V^caose  saline  matters  pass  out  of  the  body  almost 
exclusively  throiigli  the  kidneys.  On  the  otlier  hand,  the  \vell-known  im- 
munity enjoyed  by  sailors  from  stone  and  gravel  dej>ends,  no  doubt,  as  Mr. 
Pluwright  has  show^n,  on  the  prodigious  quantity  of  salt  wliich  seafaring 
men  habitually  c<:>n8ume  with  their  iood.  The  same  observer  has  jwinted 
out  that  the  dw^ellei-s  in  a  district  of  Norfolk  called  Marshland,  where  the 
water  is  bmckish,  are  singularly  fre^e  from  stone  as  ajmijan-d  with  their 
less  fortunate  neighb*>i"s  in  the  adjacent  districts  of  that  county." 

But  poverty  of  urine  in  saline  ingredients  and  pigments  accounts  for 


eemm,  or  deflbrirmted  blood,  when  filtered  tlirough  a  layer  of  lecithm-albiiTnin,  is  con- 
verted into  tku  fieid  filtrHte.  An  alkaline  solution  of  Na,HPO^,  when  nrtilirmlly  circulated 
tbrouj^h  H  freshly  exiirpiited  dog'a  kidney,  yl^^lds  an  add  urine.  In  the  normal  formntion 
of  urine  the  h»se&  whieh  combun^d  with  the  iicid  ledthin-alhumin  are  in  their  turn  broken 
down  by  the  carbttnic  acid  formed  in  the  tissuea,  so  a^  again  to  set  free  the  acid  iecithin- 
albumin  for  renewed  action.  If  thia  view  is  comect^  under  ordinary  circumstances,  a  suffi- 
cient quantity  of  alkaline  (Na^HPO^)  salts  being  present  in  the  bloody  the  renal  cells  do 
not  break  up  the  soluble  urate^s  in  their  pa?&agt>  intr*  the  urine.  When,  however,  this 
equilibrium  is  upset  by  n  diminution  of  the  alkaline  salts,  the  soluble  urates  being  in  normal 
quantity^  the  renal  cells  will  set  free  uric  acidr  which  will  bo  precipitated  in  the  urinarj' 
tubules;  or,  iT  the  umtea  are  in  exceas,  the  alkaline  salt*  may  fail  to  be  in  sufficient 
(quantity  to  keep  the  urates  in  a  soluble  form, 

**  Lieberraann  found  if  a  saturated  solution  of  uric  acid  in  Nfi^HPO^  be  divided  into 
two  part*,  and  one  of  them  diluted  with  water  and  the  other  with  Na^IlPO^,  when  they 
are  passed  over  lecithin -albumin  the  latter  contains  the  most  uric  acid,  from  Icfis  of  it 
having  been  retained, — that  is,  preeipitAted.  An  exccssof  lecithin -album  in  in  the  kidney, 
it  U  thus  seen,  would  lead  to  an  acid  urine  being  excreted;  and  it  looks  m  if  the  alkalfne 
urine  of  herbivom  h  due  to  the  amount  of  lecithin-albumin  in  the  kidneys  not  being  suffi- 
cient to  break  up  the  alkaline  salts  of  their  diet" 
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ooly  certain  limited  groups  of  calculus  cases  There  are,  as  Roberts  states, 
other  and  larger  groups  in  which,  with  no  deficieDcy  in  salt  or  pigment,  the 
chief  determining  factors  in  precipitation  are  the  high  proportion  of  uric 
arid  and  the  extreme  d^ree  of  acidity  of  the  urine,  The  influence  of  these 
two  tactors  is  decided. 

The  reaction  of  the  urine  is  influenced  by  several  factors.  During 
digstaoQ  the  natural  acidity  tends  to  diminish  and  may  entirely  disapjiear, 
tfa»  artne  becoming  alkaline.  The  acidity  of  the  urine  is  increased  by 
ftfifcing,  by  the  ing^tion  of  highly  albuminous  food,  by  active  muscular 
exercise,  and  by  the  employment  of  mineral  acids. 

Alttiough  a  diet  jx)or  in  salines  increases  the  tendency  to  the  undue 
pmapitation  of  uric  acid  for  the  reasons  stated  above,  vegetables  rich  in 
potash  salts  of  the  vegetal )le  acids  tend  to  promote  alkalinity  of  the  urine 
W  virtue  of  the  organic  acids  liberated  in  process  of  excietion  being  cou- 
xtned  into  alkaline  carbonates.  A  diet  largely  of  potatoes,  which  ai\'  rich 
ia  potaasium  malate,  for  a  similar  reaason  tends  to  produce  alkalinity  of 
the  Qiioe.  A  diet  rich  in  albuminoids  and  phosphates,  whether  animal, 
cereal,  or  leguminous,  tends  to  mise  the  acidity  of  the  urine.  Allen/  in 
iHening  to  this,  remarks  that  for  this  reason  Bunge  views  cheese  as  a 
highly  unsuitable  fcxxl  for  those  ioclinefl  to  gravel,  since  in  its  manufacture 
the  alkaline  salts  are  lost  in  the  whey,  and  the  casein  yields  considerable 
ffiilphuric  acid  and  phosphoric  acid  on  combustion.  He  also  states  that 
nlted  meats  and  fish  are  objectionable  for  similar  reasons. 


STHFTDMS   AND    DIAOXOSIS   OF    THE    URIC   ACID   Ct)NDITION,   AlfD   ESPE- 
CIALLY  OF   URIC   ACID    GRAVEL. 

A  few  remarks  are  first  in  order  amc^rning  such  manifestations  in  chil- 
dfpu  as  may  be  regarded  as  due  to  the  presence  of  uric  acid  or  allied  sub- 
Maaoea  in  the  organij?ra.  As  previously  stated,  uric  acid  is  not  a  normal 
or  cmal  constituent  of  the  bcnly  either  as  uric  acid  or  as  a  salt.  Its  prob- 
able mode  of  prtKluetion  and  the  rarity  of  its  presence  in  the  bhxKl  or 
Maea  of  the  body  have  already  bet^u  mentioned.  The  views  of  Haig, 
wtifh  have  in  recent  years  gaiut^I  sucii  wide  acceptation,  as  to  the  extra- 
ofdiiiar^'  far-reacliing  efl'erts  of  uric  acid  as  a  factor  in  the  causation  of 
diiaae^  are  based  upon  couchisions  evolved  from  premises  established,  as 
im  been  aptly  remarked  by  4Sevvell,  merely  in  his  own  c^jnsciousness.* 
Baig's  views  have  gained  wide  notoriety,  and  have  been  productive  of  both 
good  and  harm  :  of  good,  bo  far  as  they  have  led  to  a  more  rational  dietary, 
Bwrr  especially  to  the  avoidance  of  undue  consumption  of  animal  fixid  ;  of 
liartii»  «o  far  as  they  have  tendetl  to  divert  attention  from  the  real  cause  of 
lilmentft  only  indirectly,  if  at  all,  related  to  uric  acid.  Evil  has  resulted, 
loov  to  oonseciuenee  of  the  hold  his  views  have  on  tlie  popular  miud^  divert- 

*  Cbemistr^r  of  tbe  Urine,  1895. 

^Semtn  toLcelUnt  revitw  of  Hajg's  uric  acul  theory  by  Stwdl,  Medical  News,  Sep- 
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iDg  attention  from  a  correct  aud  more  oomprelieusible  study  of  the  so-called 
uric  acid  conditiou.  Totally  oblivious  to  data  overwhelmingly  against  tlie 
truth  of  his  theories,  Haig  continues  to  hold  that  the  pi'^sence  of  uric  acid 
in  the  organs  and  tissues  of  the  b(xly  is  tiie  cause  of  innumerable  ail- 
ments, a  few  of  which  are  headache,  epilepsy,  melancholia,  rheumatism, 
gout,  diabetes,  abnormally  high  blood-pressure,  Bright  s  disease,  and  so  ou. 
The  investigations  of  Roberts,  and  very  lately  of  Luff,  seem  to  have  estab- 
lished conclusively  that  the  notion  that  uric  acid  may  be  deposited  in  cer- 
tain of  the  viscera  and  in  the  fibrous  tissues,  owiug  to  4in3inished  alkaHnity 
of  the  blood,  is  incorrect.  Experiments  of  Roberts  and  of  Luff  siiow  that 
diminution  in  the  alkalinity  of  the  medium  holding  sodium  biurate  in  solu- 
tion does  not  promote  its  deposition  ;  conversely,  the  theory  that  incineased 
alkalinity  of  the  blood  dissolves  and  sweeps  out  the  fancied  accumulated 
store  of  uric  acid  is  also  shown  to  be  erroneous.  It  must  l>e  insisted  upon 
that  no  valid  evidence  exists  that  uric  acid  possesses  any  toxic  properties 
whatever,  and  that  any  damage  resulting  from  its  presence  in  the  tissues  in 
gout  is  the  result  of  the  mechanically  irritating  action  of  its  spicules,  such, 
Roberts  remarks,  as  might  l>e  produced  by  the  deposition  of  crystals  of 
any  similar  mechanically  irritating  salt  Roberts  is  inclined  to  regard  the 
manifestations  of  irregular  gout  affecting  the  stomach,  the  heart,  and  the 
nervous  system  as  due^  if  to  uric  acid  at  all,  to  actual  precipitation  of  crys- 
talfi  of  scMlium  biurate  into  the  connective  and  fibrous  structures  of  the 
implicated  organs,  or  into  the  fibrous  sheaths  of  the  nerves  which  control 
their  functions.  Experimental  pr^jof  is  all  against  the  evidence  as  to  uric 
acid  having  toxic  properties*  Moreover,  as  Roljerts  wisely  states,  "  the  idea 
seems  opposed  to  broad  Inological  analogies.  Uric  acid  is  the  pliysiological 
homologue  of  urea ;  each  of  these  bijdies  constitutes,  in  its  separate  domain, 
the  final  term  of  nitrogenous  metabolism.  It  cannot  be  said  without  an 
abuse  of  terms  that  urea  is  a  poisonous  substance,  and  it  would  be  strange 
if  its  homologue,  uric  acid,  differed  from  it  in  so  important  a  particular  as 
the  possession  of  toxic  fu"0[3erties."  It  would  follow,  therefore,  that  when 
symptoms  occur  other  than  those  that  may  be  attributable  to  the  mechanic 
cal  effects  of  uric  acid,  and  which  seem  k)  be  produce*!  by  its  action  as  a 
toxic  substance,  it  is  more  prolmble  that  these  are  due  to  the  presence?  in 
excess  of  another  substance  really  toxic,  such  as  one  or  more  bodies  allied 
to  uric  acid,  of  the  xanthin  group,  about  the  effects  of  which  we  know  little, 
but  which  we  have  reason  to  regard  with  some  apprehension.  It  is  to  a 
study  of  the  action  of  these  tliat  attention  should  be  directed  by  Dr.  Haig 
and  others  interested  in  this  line  of  rescarclK  Some  of  this  group,  on  very 
plausible  grounds,  are  asserted  by  Each  ford  to  be  the  causes  of  epilepsy 
oecurring  in  adult  life  not  attributable  to  syphilis  and  lead  poisoning,  and 
to  be  the  chief  factors  in  the  eiuisation  of  migraine, — a  more  probable  view 
than  that  uric  acid  is  so  eonf:^rned.  It  is  more  than  likely  that  symptoms 
of  lithiemia  and  certain  varieties  of  melaucholia  may  1m?  so  caused*  and  it 
is  also  questioned  on  good  evidence  whethei"  many  of  the  cerebral  manifes- 
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\  of  lead  poisoniug,  and  eeilaiu  of  tlie  commoD  symptoms  of  the  gouty 
ttate,  may  not  be  due  to  the  retention  of  waste  products  of  the  xanthin  and 
its  tilled  eeries.  It  has  been  quest ioned^  indeedj  if  gout  itself  may  not  have 
as  a  delermtniDg  factor  some  other  agent  thau  mere  uric  acid.  Sir  William 
Roberta  has  properly  remarked  that  there  are  certain  manifestations  of  gout 
thai  eannot  be  explained  solely  by  the  presence  of  uric  aetd. 

Koliadi,'  iodeedj  regards  the  xanthio  bodies  otiier  than  urie  acid  as  the 
ebiefageots  concerned  in  the  prodnction  of  gout.  The  alloxuric  substauces 
and  sBOtliin  bases,  the  ultimate  products  of  ouelein  decomposition,  are  ex- 
enttd,  aceording  to  him»  largely  as  uric  acid.  With  disease  of  the  kidney, 
lloiwe%'er,  there  is  less  furraution  of  uric  acid  and  a  corresponding  increase 
in  tfie  production  of  the  xanthin  bases.  In  the  urine  of  the  gouty  Kolisch 
haafoand  an  invariable  inci'ease  of  these  alloxuric  substances.  He  believes 
that  these,  especially  the  xanthin  bases,  tend  to  produce  renal  lesions  analo- 
ions  to  tboee  produced  by  lead.  Kolisch  also  holds  tlmt  there  is  probably 
t  coDStitutiooal  tendency  to  increased  destruction  of  nncleiu  inherited  by 
tiia  goaty,  but  it  is  only  in  ihiwe  in  whom  the  renal  function  bec<)mes  im- 
ftiwoA  that  the  more  decided  manifestations  of  gout  appear*  Weintrab^ 
hm  Doled  a  similar  excessive  excretion  of  alloxuric  bodies  in  the  gouty. 

Concerning  the  symptoms  of  the  so-called  uric  acid  conditions,  other 
than  exhibited  in  the  form  of  gravel  and  stone,  there  is  little  to  be  said. 
There  are  but  few  instances  of  gout  on  record  occurring  in  childhood.^ 
Olber  eonditioQS,  which  on  valid  grounds  have  been  attributed  to  the 
presmoe  of  excees  of  uric  acid  in  the  system  of  children,  need  not  liere 
be  ooosidered.  It  is  not  proliable,  as  Fothergill  held,  tiiat  struma  is  in 
mj  way  related  to  excessive  formation  of  uric  acid. 

The  oocnrrenoe  of  uric  acid  gravel  is  common  almost  from  birth,  due 
firobabljr  most  often  to  an  excessive  physiological  output  over  that  in 
adoltB,  bat  also  not  infrequently  to  a  deficiency  in  certain  of  the  uatuml 
flolt'entB  in  the  urine,  or  to  excessive  acidity  of  the  urine.  When  crystals 
of  uric  acid  are  precipitated  in  the  tulmles  of  the  kidneys,  if  in  any  quan- 
liljr,  0TiDptonis  are  quite  obvious,  although  they  may  be  attributed  to  other 
Goodhart  has  pointed  out  that  renal  colic  in  cliildren  is  often  mis- 
for  stomach-ache  pure  and  simple.  Children  who  are  subject  to  uric 
•rid  gravel  are  apt  to  be  of  changeable  and  nervous  dis{>osition.  They 
iiaep  poorly  and  have  disturlied  dreams.  Constijmtion  is  not  uncommon, 
doe»  m  all  probabilit>%  to  an  inhibitory  reflex  caused  by  the  pain.  Perio<li- 
mi  attacks  of  weariness  and  uneasiness  in  older  children  are  not  unusual, 
»ith  a  mild  melancholic  tendency.  The  only  symptom  of  undue  uric  acid 
ion  in  the  kidney  may  be  pain  referred  to  the  umbilicus  or  to  the 


»  Wtttier  Ulnl6ch«  Wocheiuchrifl,  Bd.  viii.  S.  787,  1896. 

*  Cbmrit^Annaleii,  i.  xx.  p,  215,  1S95. 

*  It!  rmiiiy  iit  children «  tn  whom  uric  Hcid  is  pr^Acnt  normaOy  in  higbej  ratio  than  m 
kllA,  u  due  |»robfib)y  U.i  the  ikci  that  antecedent  di^ea^e  of  the  kidney  of  the  variety 
UDcm  in  gout  »  unusual  lo  early  life. 
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lumbar  region.  Although  this  is  unusual,  the  pain  may  be  so  iotenise  as  to 
be  accompanied  by  nausea  and  vomiting,  as  iu  adulte,  aud  sometimes,  though 
rarely,  save  in  the  passage  of  a  calculus,  by  heematuria.  The  pain,  accord- 
ing to  LevisLin,  is  uot  always  referred  to  the  umbilicus  or  to  the  loins,  but 
may  extend  into  the  back  and  downward  to  the  thighs.  There  may  also  be 
stranguiy,  aud  frequent  urination  is  very  common  even  in  the  mildest  cases. 
The  attack  has  usually  a  sudden  onset,  the  child  frequently  awakening  in 
the  night,  crying  out  with  pain.  The  more  severe  pain  of  colic  may  be 
absent  in  milder  cases.  A  dull  ache  in  the  loin  or  back  may  be  alone  oom- 
plaint^d  of,  and  umy  Ije  mistaken  and  treated  by  the  unwary,  when  present 
in  the  adult,  for  lumljago  (Horliacisewski).  An  atxjouot  of  these  pains 
can,  of  coarse,  be  elicited  only  from  older  ciildR^n.  In  infants  a  tendency 
to  constant  restlessness  and  crying  should  lead  to  a  microscopic  examination 
of  the  freshly  voided  urine  for  urie  acid  ciystals.  Pain  in  children  may  not 
be  complained  of  at  all,  and  restlessneas,  disturbed  sleep,  frequent  raictuii- 
tion,  and  nocturnal  enur^is  *  may  be  the  ouly  symptoms  suggesting  this 
condition.  It  is  not  uncommon  to  encounter  children  practically  s}*mptom- 
less,  save  as  regards  pallor,  in  whom  injury  to  the  kidney  is  occurring 
through  the  undue  precipitation  of  urie  acid,  A  boy  of  this  sort^  aged 
eight  years,  is  now  under  observation,  iu  whom  attacks  of  acute  gastric 
catarrh  have  been  common:  examination  of  the  urine  disclosed  the  presence 
of  a  small  amount  of  albumin,  and  of  innumerable  mucous  cylindroids, 
and  occasionally  of  fragments  of  granular  casts,  evidently  due  to  the  pre- 
cipitation in  the  tubules  of  the  kidney  of  uric  acid  and  the  acid  urates. 
Besides  the  occurrence  of  these  in  some  amount  in  a  freshly  voided  speci- 
men, hyaline  casts  and  casts  formed  of  urates  alone  were  common,  as  was 
the  presence  of  mucK>us  and  hyaline  cylindroids.  There  also  abounded,  as 
is  usual  in  this  condition,  leucocytes  and  erythrocytes.  From  the  foregoing 
it  may  be  seen  that  sometimes  the  diagnosis  of  the  uric  acid  condition  is 
possible  only,  when  a  deposit  of  gravel  is  not  evident  in  the  urine,  bv  a 
microscopic  examination  of  a  freshly  voided  specimen.  Iu  infanta  a  speci- 
men for  such  an  examination  can  usually  be  obtained  only  by  catheteriza- 
tion. This  commonly  offers  no  difficulty ,»  a  soft  catheter  of  proj>er  calibre 
being  employ e<L  Otten  }>ressure  over  the  pubes,  wvben  the  bladder  is  mod- 
erately distended,  will  induce  urination  in  infants  without  the  use  of  the 
catheter. 

Since  the  deposit  from  the  urine  of  uric  acid  in  the  form  of  obvious 
concretions  or  in  microscopic  amounts  can  be  regarded  as  abnormal  only 
when  it  occurs  in  some  part  of  the  urinary  jiasmges,  and  sioce  normal  urine 
often  tends,  soon  after  passing,  to  deposit  its  urie  acid,  though  not  present 
in  excess,  through  decomposition  of  the  soluble  quadriurates,  it  is  important 
to  examine  the  urine,  as  statetl,  immediately  after  voiding.  The  urine  may 
be  clear  and  entii^ly  free  from  other  sediment  than  the  usual  slight  cloud  of . 

*  Nocturnal  enureflii  ia  not  infrequently  due  to  the  irritation  produced  by  the  ] 
of  uric  acid  crystiils. 
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jich  IS  apparent  after  standing.  As  the  micru^eopic  fxami nation 
lU  of  uric  acid  and  acid  urates  in  those  in  whom  gravel  is  not  ob- 
fiods  should  be  made  at  ooee  after  voiding,  the  use  of  the  ecntrifiige,  hold- 
ing tubes  of  some  ca[>acity,  is  then  imperative  in  the  collection  of  sediment. 
By  ita  employment  crystals  of  uric  aeid  and  iiistJiible  tu^tes  are  thrown 
dawn,  which  are  readily  i'ea>giii5!able  by  the  mierosco|>e.  The  most  suita- 
ble specimen  for  examination  is  that  of  the  morning  before  breakfast,  as 
tbe  urine  is  then  more  strongly  acid  and  is  therefore  more  apt  to  have 
deposited  some  of  its  uric  aeid  in  siiseeptible  subjects. 

Should  deposit  of  uric  acid  be  usual  in  the  tubular  structure  of  the 
Udbey,  renal  irritation  may  be  expected,  resulting  in  tbe  presence  not  only 
ofstn&ll  amounts  of  nucleo-  or  of  sero-albumin,  but  alsct  usually  of  hyaline 
cases  and  hyaline  and  mucous  cylindroids^  and  jierhaps,  though  more  scant- 
ily,  a  very  few  granular  and  epithelial  casts.  Lemx>cytes  and  erythrocytes 
Btty  be  observed  in  some  amount.  The  occurrence  of  hyaline  c-a-sts  and 
iBiieoiia  and  hyaline  cylindroids  as  a  result  of  the  irritating  action  of  the 
prectpitmted  uric  acid  in  the  tulniles  of  the  kidney  is  a  common  observation. 
Granular  and  even  e|)ithelial  casts  in  these  cases  are  regarded  as  not  in- 
frequent by  many  observers,  notably  Levis<jn.  Ebstein,  as  remark etl  by 
Lrvisoo,  showed  that  uric  acid  infarcts,  so  common  in  the  kidneys  of  the 
orw-bom,  have  a  substratum  of  albuminous  matter  arranged  in  concentric 
hyeiB  interrupted  by  radial  sectors,  in  wliieh  substratum  tlie  uric  acid 
PTTslala  are  embedded.  This  albuminous  substance,  in  all  proliability,  is 
«imply  a  nucleo-albuminous  exudate  from  the  renal  cells  in  consequence 
of  the  irritiiting  action  of  the  uric  acid  crystals.  As  the  result  of  exami- 
nticiii  of  intarcts  in  a  number  of  eases  in  the  newly  born,  Ebstein  found 
that  tbe  granules  of  the  infarction  were  similar  to  larger  concretions  of 
uric  acid^  and  that  they  were  present  both  in  the  pyramids  and  in  the 
trimleai  Levison  quotes  Martin  and  Ruge  as  having  found  albumin  io 
tbr  imae  in  almost  all  of  twenty-four  very  young  infants  in  consequeuee 
of  uric  acid  irritation.  Hyaline  casts  were  present  in  fourteen  of  the 
mnty-four.  In  adults  the  association  of  castij,and  often  of  small  amounts 
rf  ilbumin,  nucleo-  or  sero-,  with  the  presence  of  free  uric  acid  in  the 
Ifwhly  voided  urine»  is  well  established, 

Mygge,  as  a  result  of  a  study  of  a  large  nuralier  of  cases  in  which  there 
wm  a  tendency  to  undue  pi'ecipitation  of  uric  acid,  found  that  the  presence 
of  cmIb  was  almost  pro|K>rtionate  ta  the  degree  of  the  uric  aekl  precijiita- 
tioo«  Levison,  who  has  for  several  years  made  a  study  of  the  urine  in 
Wtmaf  real  or  suspected  lithuria,  examining  the  urinary  sediment  by  the 
Mplagmiient  of  the  centrifuge  immediately  after  voiding,  has  nnled  tliat 
ii  Aotm  in  which  the  lithitic  tendency  lias  been  persisteut,  the  coexistence 
rf  noH  ofily  hyaline  but  granular  cg^ts  with  uric  aeid  crystals  is  usual  He 
Im  9c»roetimes  oljservcd  uric  acid  crystals  embedded  in  or  precipitated  on 
fk&  CMts.  This  he  has  frefjuently  noticed  in  himself.  A  sufferer  from 
Kkadd  gravel,  he  can  by  a  sbght  departure  from  normal  living  induce  an 
Vol-  v.— 26 
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attack.  Several  days  afttT  its  iiieipience,  when  niaeroscopically  the  urine 
may  l>e  entirely  free  from  sediment,  he  has  often  noted  the  presence  of 
granular  casts  and  numerous  leucocytes  coexistent  with  an  immense  uumljcr 
of  uric  acid  crystals.  Casts  cim  be  no  longer  found  a  few  days  ailer  Jiia 
uHue  has  been  freed  from  uric  acid  crystals  by  the  steady  employment  of 
an  alkali. 

Prognosis.^ — The  very  common  association  of  cylindroids,  and  even  of 
hyaline  cants,  and  less  frequeutly  of  granular  casts,  as  a  result  of  the  irri- 
tating action  of  tlie  precipitated  uric  acid  in  the  tubules  of  the  kidney  is  of 
ominous  uate,  indicating,  if  long  continued^  a  certain  tendency,  either  in 
ciiildren  or  in  adults,  tt> wards  sec*indary  renal  disease  the  result  of  the  irri- 
tation. Changes  l)i>th  in  tul>nle  and  in  interstitial  structure  may  thus  early 
be  originated.  Many  cases  of  granular  kidney  doubtless  thus  have  origin 
in  lung-cDJitinuttl  and  perhaps  wholly  unnoticed  pix?ceding  precipitation 
of  uric  acid  crystals  in  the  tubules  of  the  kidneys.  The  wTiter  has  had 
numerous  such  cases  among  adults  under  observation.  The  undue  and  pre- 
mature preciipitation  of  uric  acid  is  in  consequence  either  of  excessive  for- 
mation or  merely  of  lessened  solubility.  In  childmn  uric  acid  precipitation 
commonly  means  undue  formation,  although  tliis  may  not  be  the  case ;  but 
it  may  be  due  to  a  mere  lessening  in  the  natural  solvents,  as  in  the  adult,  for 
uric  acid  iu  the  urine  leads  to  precipitation.  Whenever  it  is  possible  to  do 
so,  attention  should  be  paid  to  ascertaining  this  point  Commonly  it  is 
practically  impossible  in  small  children  to  colle<'t  the  twenty-ibur^honr 
urine  in  order  to  determine  the  exact  amount  excreted.  Attention  has 
rather  to  be  paid  to  the  height  of  color  to  obtain  information  as  to  tlie 
probable  amount  of  pigment  present,  and  as  to  the  existence  of  a  fair 
amount  of  salts,  such  as  the  chlorides. 

Treatment. — As  to  the  uric  acid  conditions  other  than  gravel.  The 
occurrence  of  gout  in  children  is  so  rare  that  space  cannot  he  given  to  a 
consideration  of  its  treatment  here.  Its  therapy  is  on  identical  lines  with 
this  ailment  in  the  adult.  It  must  be  stated^  in  passing,  that  the  tn^at- 
raent  of  gout  is  not  the  treatment  of  lithuria,  and  that  as  concerns  diet, 
although  a  similar  alimentation  may  be  indicated  in  each  condition,  the 
important  fact  developed  by  Sir  William  Roberts  must  not  be  lost  sight 
of,  that  an  abundance  of  table  salt  is  valuable  in  the  latter  condition,  but 
harmful  in  the  gouty  state*  As  concerns  the  special  treatment  of  so-called 
lithasmia,  there  need  be  little  said.  It  is  not  common  in  chihlren  (if  other 
conditions  be  not  mistaken  for  it,  as  is  usual  in  adults,  the  term  being 
almost  as  loosely  applied  as  malaria),  Lithsemia,  when  encountered  in 
children,  is  usually  due  to  disturbed  hejiatic  metabolism  the  result  of 
faulty  nutrition,  as  in  adults.  In  its  treatment,  as  in  lithnria,  a  lessened 
intake  of  animal  food  if  this  has  been  eaten  too  largely,  an  abundance  of 
out-of-door  exercise,  the  maintenance  of  free  skin  and  bowel  activity,  and 
the  correction  of  any  digestive  disturbrmce  present  are  necessary.  Marked 
benefit  is  obtained  from  calomel  in  single^  nightly  doses  of  one  or  more 
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fHiDs,  once  or  twice  weekly,  for  short  intervals,  and  tlie  fuii:her  employ^ 
flKXit  of  small  doses  of  jxH^ophyllura  resin,  iu  combination  with  aloiii  and 
extnict  of  hyoscyamus  if  the  lx)wels  are  sluggiiih,  and  if  the  use  of  t'iilomel 
in  the  manner  described  has  not  l>een  followed  by  more  than  transient 
relief  of  symptoms.  In  place  of  podophyllura,  the  s|iec*ifie  action  of  which 
00  the  liver  is  too  little  known,  there  may  be  employed,  should  this  drug 
in  saitable  doses  nauseate,  cramp,  or  otherwise  disagree,  a  combination  of 
equal  parts  of  purified  sodium  sulpliate  and  pbos|>hate,  of  which  from 
twenty  to  thirty  grains  would  Ije  suitable  for  a  child  ten  yeara  of  age. 
This  is  given  from  fifteen  to  twenty  minutes  before  breakfast  in  from  two 
lo  foar  ounces  of  water,  to  which  may  be  added  a  few*  dmps  of  tincture  of 
mix  vomica  or  of  one  of  the  simple  bitters,  such  as  quassia  or  calumba* 
The  writer  has  employed  this  combination  of  sodium  sulphate  and  phos- 
phate for  years,  often  adding  sodium  bicarbonate,  in  conditions  in  which 
there  are  indications  of  sluggish  liver  action  associated  with  a  tendency  to 
duodenal  catarrh. 

In  these  cases  of  lithfemia,  sugars  in  the  form  of  pastry  or  "  sweeta'* 
»pe  especially  to  be  avoided ;  otherwise  the  diet  is  as  indicated  in  cases 
of  lithuria. 

There  has  been  great  diversity  of  opinion  as  to  the  form  of  diet  suitable 
in  the  nric  acid  cH>nditiou,  and  especially  in  lithnria.  Efpially  competent 
iolhorities  might  l>e  quotcfl  as  holding  totally  op{K>Bite  views.  Formerly, 
when  it  was  supposed  that  uric  acrid  representefl  a  step  towards  urea  forma- 
liOD,  and  that  the  former  was  a  direct  product  of  the  nitrogenous  f(->od 
tiigested,  it  was  held  that  a  non-nitrogenous  dietary  was  rigidly  indicated. 
Now  that  it  IS  accepted  that  uric  acid  is  formed  almost  solely  from  the 
deoompoeition  of  the  leuccx*ytes,  a  somewhat  mrxlified  view  prevails.  What 
hiSy  however,  led  to  confusion  as  to  a  suitable  dietary  in  dealing  with  adults 
abject  to  lithuria,  and  caused  curious  contradictory  results  to  l>e  obtained, 
IB  the  &ilure  to  recognize  the  fact  that,  as  concerns  uric  acid  gra%'el  at 
Imsi^  the  form  of  diet  should  dc])end  a  great  deal  upon  whether  the  too 
«irly  appearance  of  uric  acid  precipitation  is  due  to  excessive  formation 
or  indirectly  to  a  condition  of  the  urine  interfering  with  proper  solution. 
This  point  is  practically  im] possible  to  fiscei'tain  with  ceiialnty  in  many 
msm  of  tlie  disease  in  child rcn,  but  attention  can  be  paid^  as  previously 
ttned,  to  conditions  influencing  the  solubility  of  uric  acid,  such  as  the 
ipproximate  daily  output  of  urine,  the  wimparative  amount  of  saline  in- 
gfcdientfl,  and  the  degree  of  acidity*  It  may  be  infernal  that,  given  nornml 
imtpat,  somewhat  high  color,  and  low  acidity,  the  undue  precipitation  is 
the  fcsntt  of  increased  secretion. 

As  to  the  question  of  diet  again,  Goodhart  quotes  Sir  Alfred  Garrod  m 
slitifig  that  he  has  not  observed  that  meat-eaters  are  those  who  are  most 
iddkted  io  the  passage  of  uric  acid.  Goodhart  remarks,  **  Now  surely  you 
anvl  all  agree  with  me  that  you  have  long  known  from  the  observation  of 
tUa  very  point  in  childhood  that  it  is  certainly  not  the  meat-eating  chil- 
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dren  who  pass  uric  aoidj  but  it  is  the  largely  fariDaceous  feeders.  And  if 
yuu  want  to  control  this  defect  of  asisimilation,  you  will  do  so  very  little  by 
the  exclusion  of  meat  from  the  diet.  .  .  .  And  this  is  strongly  confirmed  by 
what  I  tliink  used  to  be  a  matter  of  common  teacbing  wlien  I  was  a  student, 
that  stone  was  8o  usual  in  Norfolk  because  of  the  largely  farinacc*ous  diet 
that  the  agricultural  laborer  lives  u|X)n.  The  enormous  frequency  of  stone 
among  the  natives  in  India  is,  I  fancy,  still  more  strongly  to  the  point." 
Botli  Gomlhart  and  Garrod  failed  to  distinguish  l>etvveen  excessive  output 
and  the  normal  with  lessened  solubility.  The  fre<|uency  of  stone  in  India 
and  among  the  Norfolk  residents  is  due  to  the  form  of  diet,  as  previously 
stat^j  not  |>ermitting  of  a  sufficient  amount  of  urinary  salts  to  maintain 
the  uric  acid  as  soluble  quadriurates. 

The  facts  all  point  to  the  net^ssity  in  childhood  for  great  moderation  in 
nitrogenous  food,  and  especially  animal  nitrogen,  since  in  children,  from  the 
extreme  activity  in  their  vital  pnxiesses,  excess  of  nuclein-yielding  elements 
readily  originates  iticreased  uric  acid  formation.  It  may  be  laid  down  as  a 
ride  that  the  diet  in  childliorjd  should  be  one  especially  to  prevent  undue 
uric  acid  formation.  For  this  reason  tlie  diet  suggested  by  Klemperer* 
for  uric  acid  grave!  seems  most  suitable, — i.e.,  foods  containing  little  nuclein- 
forming  principles,  such  as  milk,  the  cereals  and  vegetableSj  and  wdiite  of 
egg.  On  the  contrary,  such  totxls  as  thymus,  liver,  bmin,  kidney,  imncreas, 
and  veal  should  be  allowed  j^jiaringly,  if  at  all,  because  they  are  especially 
rich  in  nuclein.  Kossel  remarks  that  the  paranuclein  of  yolk  of  eggs  has 
a  similar  effect  to  other  nuclein-eontainers,  so  that  it,  too,  should  be  ex- 
cluded. Ordinary  meats  may  l>e  permittefl  in  nuKleration,  provided  suffi- 
cient out-of-floor  exercise  is  taken.  Children,  fortunately,  do  not  require 
meats,  as  do  adidts.  It  is  unquestionable  that  under  a  meat  diet  there  is 
increased  uric  acid  output,  although  not  to  the  extent  observed  when  the 
nuclein-forraing  foods  mentioned  are  eaten.  Still,  under  a  meat  diet,  the 
phosphoric  and  sulphuric  acids  furm  in  excess,  tending  to  lower  the  alka- 
linity of  the  bloml  and  increase  the  acidity  of  the  urine.  As  is  remarked 
by  Mordhurst,  in  discussing  this  question,^  the  urine  of  the  carnivora  is 
always  acid,  whereas  that  of  the  herbivora  is  neutral  or  alkaline. 

As  previously  stated,  the  oxidation  of  the  nuclei  of  leucocytes  and  other 
cells  of  the  human  body  furnishes  on  any  diet  in  the  adult  from  0.3  to  0,6 
gramme  of  uric  acid  daily.  The  uric  acid  excretion  is  scarcely  greater  when 
milk  alone  is  taken  than  it  is  during  fasting.  Klemperer  found  that  after 
tlic  ingestion  of  two  litres  of  milk,  without  other  ftKxl,  the  urine  contained 
from  0.6  to  0,6  gramme  of  uric  acid  ;  after  five  hundred  grammes  of  meat^ 
tlie  urine  of  the  same  ]>er8on  contained  fi*om  one  to  two  grammes  of  uric 
acid ;  after  five  hundred  grammes  of  thymus,  it  contained  about  three- 
quarters  of  a  gramme  more  of  uric  acid,     Klemperer  remarks  that  there 
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*  Berlin(*r  kliniscbe  Wochenftcbrift,  1896,  S.  83, 

*  Yerhandlung  des  Congrew  f^r  Innere  Medicin^  Bd.  xu.,  1898,  S.  4&5. 
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\BX2€t  quantitative  relation  between  the  nuclein  in  the  food  and  the  nric 
ioid  in  the  urine ;  the  niiclein  may  also  be  exereted  as  urea,  just  as  uric  acid 
mij-  be  when  taken  by  the  mouth.  The  difference  in  different  individuals 
maoB  to  depend,  according  to  Klemperer,  on  some  being  able  to  transform 
the  uric  acid  formed  more  readily  into  urea  than  do  others.  Kleniperer 
points  out  that  the  ingestion  of  xanthin-containing  bodies  leads,  as  does  the 
n^ntioD  of  nuclei n,  to  an  increase  of  uric  acid  in  the  urine,  Henee  tea, 
Qolfee,  and  meat  extmcta  must  be  inteixlicted. 

To  maintain  the  proportion  of  salts  in  the  urine,  it  is  important,  in 
fxes  of  too  easily  preci  pi  table  uric  acid,  to  see  that  the  diet  contains  an 
adequate  amount  of  saHue  elements.  Food  rich  in  salts,  therefore,  should 
be  taken,  such  as  milk  and  fresh  t^alads  and  garden  vegetables.  Fresh  fish 
m  also  advisable.  An  abundance  of  table  salt  should  be  allowed  in  tliese 
eases,  with  the  idea  of  increasing  the  solvency  of  the  quad ri urates  in  the 
urine.  As  regards  vegetables,  asparagus,  which  contains  a  body  of  the 
nnthin  group,  should  he  avoided.  Asparagus  has  been  erroneously  stated 
to  be  a  diuretic,  the  increased  frerjuency  of  micturition  caused  by  it  through 
urinary  irritation  being  mistaken  for  increased  diuresis.  The  large  white 
variety  is  thought  to  be  more  irritating  to  the  kidney  than  the  smaller  green 
ftmu'  Fresh  fruits  are  beneficial  by  virtue  of  the  vegetable  acids  and  the 
alts  eoDtained  in  them,  which  in  the  organism  are  oxidized  into  cjirl>onates 
lod  serve  to  alkalize  the  urine.  The  vegetable  acids,  if  craved,  may  also 
bellowed  for  the  same  reasons.  As  may  be  supi»osed,  the  administration 
of  mineral  acids,  on  the  contrarv,  tends  to  increase  uriuarv  acidity,  Nitro- 
hfdnocbloric  or  hydrochloric  acid,  should  the  condition  of  the  stomach 
leem  to  demand  the  one  or  the  other,  is  not  contra^ndicated.  Small  doses 
of  dilute  hydrochloric  acid  before  meals  are  often  of  singular  utility  in 
rdievrng  an  oxaluria  ac<:'ompanyiug  the  acid  condition.  The  coincident 
oeoirrence  of  oxaluria  should  demand  increased  caution  as  to  diet  and  the 
HAooing  of  such  articles  of  food  as  contain  calcium  oxalate  in  any  amount. 
Ilieee  include  sorrel,  spinach,  garden  rhubarb^  and  so  on.  Tea  and  cocoa 
ire  also,  according  to  Esbach,^  extraordinarily  rich  in  oxalic  acid,  contain- 
i&|,  per  kilogramme,  even  more  tlian  sorrel  and  spinacli. 

Fat^  foods  are  permissible  if  they  cause  no  digestive  disturbance.  The 
ame  may  be  eaid  of  starches.  As  concerns  sugar  in  the  form  of  jmstry, 
jun,  and  sweets,  although  they  have  no  direct  influence  on  the  production 
tod  excretion  of  uric  acid,  clinical  evidence,  at  least,  is  against  their  general 
taeeven  in  lithuria. 

Alcobol  is  to  be  avoided  in  subjects  of  gravel,  as,  by  increasing  the  de- 
ONiipoattion  of  nuclein,  it  unquestionably,  according  to  Levison,  increases 
aril* acid  excretion,  and,  as  phosphoric  acid  is  li^jeraled  by  this  nuclein  de- 

^  II  k  taid  that  thia  v&rletj  cantalas  an  excels  of  a  prineiple  inhibking  urintry  secre- 
iftft  vtitch  resides  only  in  the  stalk  nf  tho  greeti  variety.  In  the  green  pt^rtion  the  gluco- 
iiit  Mpttrmi^n  U  chiefly  found,  wliieh  may  ba^e  a  AlightH'  diuretic  effect. 

•  BttUctia  do  Th^rapeutique,  1S83,  i  v.,  civ.,  p.  585. 
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cx>iiipositiou^  the  urine  is  rendered  more  acid  thereby,     Chittenden's  experi 

ments  on  dogs  confirm  the  observation  that  uric  acid  excretion  is  increased 
by  alcohoL  Lev  I  son  has  repeatedly  observed  the  same  effect  in  man.  He 
has  noticed  an  increase  from  0.6  gratnuie  to  1*0  gramme  under  the  moderate 
use  of  alcohoL  In  susceptible  subjects  free  uric  acid  crystals  may  be  readily 
made  to  ap|>ear  in  the  urine  under  the  ingestion  of  moderate  doses  of 
alcohol.  Moreover  J  alcohol  has  a  direct  irritating  action  on  the  kidney  in 
process  of  excretion. 

Undue  acidity  of  the  urine  is,  in  Roberts's  opinion,  the  chief  imme- 
diate determining  factor  in  the  precipitation  of  uric  acid  gravel,  and  the 
paramount  indication  for  treatment  is  to  dimiuJsh  the  acidity.  He  points 
out  that  much  may  be  done  by  watching  the  regulai*  fluctuations  in  "acid" 
and  "  alkaline"  tides,  so  carefully  studied  by  Beuce- Jones  and  himself.  The 
percentage  of  uric  acid  excreted  is  always  highest  duriug  tbe  hours  of  the 
more  prolonged  fast,  such  as  that  between  the  evening  meal  and  that  of  the 
morning.  Sleep  is  not  only  a  time  of  fasting,  and  beuce  of  hyperacidity 
of  the  urine,  but  also  of  recumbency  and  bodily  immobility.  Since  the 
tendency  to  precipitation  of  uric  acid  is  greatest  during  a  fast,  when  the 
acidity  of  the  urine  is  at  its  maximum,  other  things  being  equal,  the  intervals 
between  meals  should  not  be  too  prolonged.  Roberts  remarks  that  each 
oieal  acts  on  the  urine  as  a  dose  of  alkali  and  also  as  a  diluent,  and  in  botii  of 
these  ways  co-operates  as  a  protection  against  uric  acid  pi'ecipitation.  After 
the  meal  is  abstirlxni  and  assimilated,  the  urine  again  becomes  increasingly 
acid  and  concentrated,  and,  as  a  consequence,  increasingly  prone  to  deposit 
uric  acid.  As  the  first  meal  of  the  day  is  commonly  quickly  digested,  tbe 
interval  between  breakfast  and  the  mid-day  meal  should  not  be  over  four 
or  five  hours,  unless  a  hearty  breakfast  has  been  eaten,  which  is  inadvisabla 
Four  light  meals  at  moderate  intervals  are  most  appropriate  in  the  treat- 
ment of  lithnria.  Roberts  has  found  that  at  no  time  during  the  waking 
hours  does  the  acidity  of  the  urine  tend  to  rise  so  high  and  its  volume 
to  fall  so  low  as  in  the  latter  part  of  the  interval  between  the  first  and 
the  second  meal.  He  further  points  out  that  the  essential  matter  in  the 
prophylactic  treatment  of  gravel  is  to  guard  tlie  urine  from  precipitation  in 
the  renal  passages.  If  we  van  delay  the  precipitate  whilst  passing  the 
tubules,  any  subsequent  precipitation  is  practically  harmless. 

The  employment  of  special  and  antacid  remedies  is  of  the  greatest 
utility  in  the  prevention  or  removal  of  uric  acid  precipitation.  In  mild 
cases  of  gravel  a  single  full  dose  of  an  antticid  taken  at  bedtime  is  sufficient 
to  prevent  precipitatinn  and  the  occurrence  of  colicky  pain.  Of  the 
antacids  an  ejtcellcnt  remedy  is  potassium  citrate,  a  single  dose  of  which 
for  an  adult  is  from  thirty  to  sixty  grains,  and  for  a  child  of  ten  years 
from  fi%^e  to  twenty  grains.  This  should  be  taken  well  dilute*!.  In  more 
pronounced  cases  Rol^erts,  who  prefers  ]>otassium  citrate  to  other  alkalines, 
administers  a  second  dose  about  the  middle  peritxl  of  the  hours  of  sleep, 
if  it  can  be  so  arranged.     Lithium  carbonate  or  citrate  may  be  used  in 
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place  of  pi>tEssium  citratL*  if  desired.  The  carbonate  may  be  adminis- 
tfml  in  effervescence,  wiUi  leraoii-jinee.  This  salt  is^  in  at  leaBt  some  cases, 
tpl«rf*ntly  more  active  even  than  Itthiura  citinteJ  It  seems  tu  be  more 
diuretic,  and  is  also  mildly  laxative.  Kirk  has  noted  that  in  adults  a 
ikily  (before  breakfast)  dose  of  five  grains  was  more  cffiiient  in  curing  a 
goutj  gingivitis  than  was  iithinm  citrate^  Contrary  to  this  opinion  of 
Kirk,  MeDdelsohn^  holds  that  lithium  citrate  is  the  most  diuretic  of  the 
olteof  litbium.  Lithium  carbonate  is  soluble  only  in  elfervesciug  solutioUj 
•D  that  it  is  best  administered  in  some  acratc^l  water,  or  it  may  be  given  in 
eomhiiiation  with  the  ordinary  effervescing  powder  of  sodium  bicarbonate 
•■d  tartaric  acid,  or  in  <iue  of  the  many  proprietary  forms  of  granular 
Arveecing  salts.  The  lithiiun  salts  have  the  important  advantage  that 
while  as  eflBcient  us  potash,  tlicy  are  far  less  toxic^  and  so  are  immensely 
better  suited  for  habitual  use  in  the  uric  acid  condition.  They  are  a  trifle 
more  apt  to  cause  gastric  irritation,  and  must  i)e  administ€u*ed  in  small 
quantities^  a  dose  of  from  five  to  eight  grains  three  times  daily  being  suit- 
able for  an  culiUt  One  of  the  lithium  salts  mentioned  is  preferable  also 
Ida  salt  of  potash  in  that  by  its  use  in  the  small  dose  indicated  {graioB 
two  to  three)  for  a  child  ten  years  of  age  undue  alkalization  of  the 
urine  ia  avoided,  and  thus  the  danger  of  the  occurrence  of  phosphatic  cal- 
cqIqs  minimised.  As  remarket!  by  Levisiin,  who  refers  to  the  above 
danger/  so  long  as  the  sediment  of  the  freshly  voided  urine  obtained  by  cen- 
trifugal ization  contains  nt>  uric  acid  crystals,  and  its  reaction  is  but  faintly 
icid,  all  is  obtained  that  c^uld  be  desired*  To  avoid  the  dangers  resulting 
froBD  exceasive  doses  of  alkalies,  Van  Noorden  prefers  calcium  carbonate. 
This  salt  is  not  eliminated  by  the  kidney,  but  by  the  bcjwel,  uniting  with 
pbo^horic  acid,  is  finally  eliminated  as  calcium  phosphate.  Klemperer 
employs  sodium  bicarbonate  iu  preference  to  the  various  alkalies  mentioned. 
The  writer,  however,  sees  little  use  for  the  salts  of  sodium  or  calcium, 
dmost  habitually  employing  those  of  lithium  or  potassium,  and  preferably 
the  latter. 

Among  the  remetlies  proposed  for  the  uric  acid  condition,  and  es]>ecially 
fcr  tin>lithiasis,  ]>i]»erazin,  piperazin  hydrcx;hlorate,  and  a  derivative  of 
pipoEKin,  lycerol  (diraetljyl-piiierazin*tartrate),  deserve  favorable  mention. 
The  writer  was  prolmbly  the  first  in  this  country  to  investigate  the  physio- 
luteal  and  clinical  ei!k'ts  of  these  in  cases  of  dirooic  gout  and  in  cases  of 
nrtcacid  gravel  and  stone.  Although  the  physiologiail  action  of  piperazin 
ad  its  salts  rendered  their  mofhis  ai^lendi  obscure,  the  result  in  a  sufficient 
tttfober  of  carefully  studied  eases  in  the  winter's  hands  justifieil,  in  his 
<fiaicai,  the  therapeutic  claims  made  for  them.  Although  no  uric  acid 
iiiereu^,  as  uric  acid,  t^n  be  said  to  occur  under  their  admin istnttion,  that 
Ihiy  render  more  soluble  hitherto  insoluble  uric  acid  is  undoubted,  and,  In 

*S#tltirk.  Liincet,  1894,  vol.  i.  p  IGH. 

•  DHitKcbc  mediciniacbe  Wochensclirift,  September  80,  18&6, 

'St  Pet^wburfireF  mediciniscbe  Wochenschrifl,  1897,  Nr.  1,8.  1\  Nr.  2,  S.  9. 
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tlie  writer'e  opioion^  they  also  favor  the  excretion  of  deposits  of  oric  acid 
in  aDotlier  form  than  as  a  uric  acid  salt  of  piperazin/ 

That  piperazin  should  be  regaixled  as  uf  more  than  thet>retie  value  in 
the  gouty  condition  was  sbowo  hy  the  exjierimeots  on  piperazin  of  Biezen- 
thal,^  who,  to  quote  from  my  i>aper  l>efore  referred  to,*  **  induced  arti- 
ficially  the  de|X)sit  of  uric  acid  and  acid  umtes  in  the  joints  and  tissues  of 
doves  by  the  welI*kuown  method  of  Ebst4:^in,  that  of  gradual  destruction 
of  the  renal  secreting  structure  hy  aulx'utanetjus  injections  of  neutral  |K»tus* 
Slum  chromate.  To  a  large  number  of  pigeons  thus  experimented  iipc*n 
pij^erazin  was  coincideotly  adniiuistered,  with  the  object  of  noting  if  this  drug 
would  jjrevent  the  formation  of  these  deposits.  The  results  obtained  were 
most  interesting.  In  a  very  large  percentage  of  the  doves  which  received 
pi|.jei*azin,  it  is  stated  tliat  none  of  the  characteristic  deposits  of  urates 
occurred,  indicating  that  piperazin  actually  possesses  the  power  which  test- 
tube  experiments  attribute  to  it." 

I  further  said,  **  It  may  not  be  improbable  that  a  difference  in  the  de* 
gi-ee  of  alkalinity  of  the  blootl  iu  birds  and  in  man  will  lie  found  to  aci'onnt 
for  the  striking  results  ol>tained  with  piperazin  in  these  experiments, — 
results  not  occurring  from  its  use  in  many  cases  in  man.  As  is  well 
known,  birds  and  serpents  excrete  their  nitrogen  not  as  ureii,  but  as  uric 
acid.  The  alkalinity  of  the  blood  of  the  berbivora  is  greater  than  iu  man, 
but  I  am  unaware  of  any  observations  as  to  this  point  made  on  the  blood 
of  birds.  It  seems  likely,  however,  that  a  similar  cxindiiion  may  obtain 
with  the  latter,  iu  oixier  tliat  the  passage  of'  uric  acid  through  the  blood 
and  its  free  excretion  by  the  kidney  may  be  readily  accomplished.^'  That 
ttie  view  here  expressed  is  probably  a  correct  one  is  shown  by  the  fact  that 
in  cases  of  chronic  gout  more  prunotmced  results  were  obtained  by  the  com- 
bination of  piperazin  with  a  salt  of  [X)Uish,  such  as  the  citrate, — such  results 
as  could  not  l>e  obtained  by  the  use  of  either  drug  singly. 

In  certain  cases  of  uric  acid  gravel  the  writer  obtained  remarkable 
n^suUs  from  the  employ mt^nt  of  piperazin.  In  one  case  that  had  resisted 
the  usual  methods  of  treatment,  in  which  indications  of  uric  acid  stone 
were  very  evident  succeeding  the  long-continued  passage  of  gravel,  and  iu 
wbich  oi>emtion  had  been  at  first  urged  by  Professor  Keen  and  myself^  a 
complete  and  permanent  cure  rapidly  followed  the  steady  employment  of 
pipcnizin. 

Tbe  dose  of  the  basic  piperazin  for  an  adult  is  from  five  to  ten  grains, 
three  times  daily,  taken,  largely  dilute  in  water,  on  an  empty  stomach, 

•  Ooncpming  Ibis  action  of  piperazin,  ae€  my  secon<i  paper  on  the  subject,  ''The  In- 
tllMIOQof  Piperaxm  nn  the  Urine,  und  espedalh-  on  UHc  Aeid  Bud  Urea  Excretion/' 
TllOnipeutic  OaAetto,  February,  1894,  p.  91. 

•  Bt*rliner  kliiiisthe  Wm'tienschrift,  1893,  S-  806.  These  eiperiiiienta  were  originally 
tiiiidf^  by  Mel-^ds  (Archiv  fur  Medicin,  1893)  and  sub^eiiuently  confirmed  by  BiezenthaL 
Mm«o1i)  found  that  lithium  carboriute,  etc.,  were  without  effects  in  this  direction,  and  later 
#tpi»Hni<^nt*  with  uHmdin  have  yif'Ided  negative  reaulta. 

•  Therapeutic  Gazette,  Februury,  1894, 
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The  hvdrDcblorate  is  soraewlmt  weaker  in  effect,  niid  sliould  be  given  in  a 
trifle  larger  doee.     The  writer  has  had  little  ex{>erience  witb  piperazin  in 

Lycsetol,  which  I  was  the  first  in  this  country  to  employ,  is  a  more 
agreeable  and  less  toxic  pi[>erazin  salt.  It  is  apparently  of  eqnal  value 
with  piperazin,  and  should  be  administered  iti  the  same  or  a  trifle  larger 
doee.     It  is  of  pleasant  taste,  and  is  non-hygroscopic. 

Lyeidin  is  a  recent  addition  to  the  piperaxin  group.  It  is  asserted  that 
its  power  of  dissolving  uric  acid  is  five  times  that  of  pipcrazin.  It  is  a 
fnelj  soluble,  hygroscxjpio,  crystal  Hue  substance,  of  somewhat  unpleasant 
lute.  Its  chief  em  ploy  meet  thus  far  has  been  in  cases  of  gout,  in  which 
good  results  are  claimed  from  its  use.  In  daily  doses  of  from  one  to  five 
gfaiiijn^  in  an  adult,  Grawitz'  noted  no  untoward  effect.  The  w^-iter  has 
bad  DO  experience  with  it  or  with  urhidittj  another  recent  candidate  for 
ivor  as  a  powerful  uric  acid  eolvent,  Uricidin  is  not  a  definite  salt,  but 
a  oombination  of  lithium  and  sodium  citrate  with  sodium  chloride  and  sul* 
phale.  Its  rlinif-al  trials  are  said  not  to  justify  the  claims  put  forward  for 
it.  Meisels  found  that  the  excretion  of  uric  acid  was  diminished  by  it,  and 
tliat  it  was  without  effect  in  preventing  or  removing  uric  acid  deposit  in  the 
of  birds  fii'st  experimented  upon  by  the  method  of  Ebstein  before 

itioned,  while  pii>erazin  had  a  decided  effect  in  this  direction. 

The  employment  of  the  mnch-adv^ertised  lithia  watei's  as  uric  acid  sol- 
veots  can  give  little  better  results  than  the  use  of  ordinary  soft  water.^  To 
ivoid  concentration  of  uriue  in  cases  of  lithuria,  pure  water  should  be 
allowed  in  abundance.     The  frequent  use  of  salines  or  drastic  purgatives 

lid  be  avoided,  as  these  tend  to  concentration  of  urine.     Klemperer 

fcTS  the  use  of  water  enemas  for  constipation.  These  favor  diuresis  as 
Will,  Calomel  in  moderate  doses,  as  before  mentioned,  is  unquestionably 
of  tbe  greatest  8er\'ice  through  its  atHion  on  metabolic  processes,  and  espe* 
eaiW  on  the  liver,  the  indirect  source  of  uric  acid  formation, 

-^1  out-of-door  life  is,  of  course,  essential  in  these  cases,  with  judicious 

pbTsical  exercise.     Immoderate  exercise  must  not  be  allowed,  as  it  appar- 

jadf  tends  to  increase  the  secretion  of  uric  acid.     Levison  observed  that 


Ttrfci 


*  The  writTT  observed  toxic  ofFecU  in  adulU  when  a  dose  ttf  a  drachm  and  over  waa 
*4tft  diU^r  for  several  day*  (see  Thorapcutic  Oazettp,  Fobmtirv,  1894,  p.  92,  '*  Untoward 
Ifteu  uf  Large  Do^es  of  Pip*nuin"}.  Tbe  do^e  for  a  chlM  of  ten  yeun  ihould  not  at  first 
•i^M  two  and  one-half  grftin?. 

*Di*ut»ehe  nnedicinUcbe  Wocbenechrift»  1894,  Nr.  20,  p.  786. 

'Th«  nicMit  accurale  test  for  the  oliieidtitirm  of  tbe  rewl  eifect^  of  any  mineral  wiiter  as 
»«fic  idd  Polvent,  aa  ii  well  itated  by  Levison,  is^  in-^tfrHd  of  a^iicrtiitninij:  its  men?  solvent 
P**ir  In  the  ordtnary  way,  that  propo^pd  by  PfL-iffor:  **  A  healthy  pt^rson  h  made  lo 
^rmlt  Kven  hundred  cubic  centimetres  (*>fit>  mid  u  hulf  pint**)  nf  tht  miaeral  water,  and 
*fc»  tirtfifl  whirh  he  evucualefl  after  aome  h(»urs  \»  examincHi  with  r^^tjard  to  jte  solvent 
^♦^.  Two  hundred  cubic  pen limelrei  (fix  and  thrRt'-quarters  ounres)  of  ihf*  urine  is  piured 
*P*0,6gfamiiie  (»even  and  a  half  ijrains)  of  dry  urir  Hctd  and  dii^ested  with  it  for  flfleen 
Ii  ivauy  minutefl  at  a  t«*mperature  of  37*  C-  (08  4>°  F.),  when  the  uric  acid  is  Beparated 
^•llie liquid,  dried,  and  wtnghed,*' 
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io  a  case  studied  with  a  daily  average  excretion  of  0,6  gramme,  some 
hours'  cvcliog  or  horseback- riding  always  raised  the  output  considerably,  as 
from  the  usnal  ootpiit  of  0.6  gramme  to,  on  one  occasion^  0.981  gramme^ 
and  on  another  to  L0S9  grammes.  This  increase  may  be  explained  by  the 
proihiction  of  a  leucocytosis  by  the  exertion.  Undue  exercise,  also,  by 
causing  too  free  skin  activity,  leads  to  concentration  of  urine,  with  height* 
euing  of  its  acidity. 

Should  a  tendency  to  uric  acid  precipitation  be  increased  under  even 
moderate  exercise,  this  should  not  be  interdicted,  lest  more  decided  injur>' 
result  to  bodily  nutrition.  This  increase  under  a  moderate  diet  and  the  use 
of  other  metiiods  laid  down  will  probably  disappear,  esijecialiy  if  the  dose 
of  the  alkali  employed  be  properly  graded. 

In  children  in  whom  the  undue  precipitation  of  uric  acid  is  apt  to  de- 
pend upon  excessive  secretion,  in  all  likeliliood  due  to  a  condition  of  leuco- 
cytosis, it  is,  as  Levison  advises,  well  to  employ  remedies  io  addition  to 
uric  acid  solvents  which  restrain  the  exaggerate<l  formation  and  decomposi- 
tion of  leucocytes.  Such  reme*lies  are  iron  and  quinine,  and  naore  espe- 
cially arsenic.  As  concerns  this  last  drug,  Levison  states  that  in  severe 
cases  of  gravel  in  children  in  which  alkalies  were  not  sufficient  to  prevent 
the  attacks  of  pain,  he  obtained  good  results  by  combining  the  use  of  arsenic 
with  the  alkali.  He  found  that  after  a  short  time  the  urine  did  not  con- 
tain as  much  uric  acid  as  befoi*e. 


THE  TONSILS,  THE  PHARYNX,  AND  THE 

UVULA. 


By  SAMUEL  G.  DABNEY,  M,a 


THE   TONSIL8. 

Anatomy. — The  tonsils  are  masses  of  glandular  tissue  situated  between 

the  pillars  of  the  fauces  on  e^ich  side  of  the  throat*     A  similar  collection  is 

often  found  in  the  naso- pharynx  and  at  the  base  of  the  tongue,  the  whole 

thus  constituting  an  ineoraplete  Ij'mplioid  ring.    In  siiaix-  they  conform  more 

or  less  to  the  space  between  the  pillars  containing  them,  being  normally 

imtber  long  and  narrow.     They  vary  much  in  size,  even  in  health,  but  they 

ihoald  not  project  beyond  the  fancial  arrh,     Kach  tonsil  prc^scntB  on  its 

mAoB  from  five  to  ten  o]>enings,  which  lead  down  into  small  pout'lie^s  or 

erypta     There  is  great  diversity  of  opinion  aa  to  their  limits  in  health. 

Wikon*  believes  that  normally  there  is  no  such  organ  as  the  tonsil^  which 

^%|]ly  consists  of  a  mass  of  mucoid  and  lymphoid  glands  Ijound  together 

by  connective   tissue  as  a  result  of  frequent  inflammation.      Bosw^oith* 

sophastses  the  trivial  importance  of  the  tonsils  in  hcidth,  but  admits  tliat 

ihey  form  an  intimate  part  of  the  normal  throat.     The  main  blood-supply 

i*  from  the  tonsillar  branch  of  tlie  faucial  artery,  which  enters  at  about  the 

Wer  third  of  the  organ.     **Thc  internal  carotid  artery  is  one  and  a  half 

oentimetres,  the  external  two  centimetres,  distant  from  its  lateral  periphery'* 

(Belnvan).     Harrison  Allen*  states  that  a  large  jwcket  is  often  found  in 

tke  lower  portion  of  the  gland.     He  names  the  part  ali^^>ve  this  the  velar 

tonsil.     He  recommends  that  incisions  for  the  re<Iuction  of  hypertrojjhy 

•bould  Bb  made  in  the  direction  of  growth,  antl  not  transversely ;  that  dis- 

«*aed  crypts  and  canals  should  be  laid  oi>en,  and  that  attempts  should  be 

Ottde  to  restore  the  organ  to  its  normal  structure. 

DISEASES  OF  THE   TONSILS. 

The  most  common  diseases  of  the  tonsils  arc  acute  tonsillitis,  hyper- 
trophy of  tlie  tonsils,  usually  but  not  always  synonymous  with  chronic 

'  New  York  llcdical  Journal,  No,  68,  p,  509* 

"  Diaeues  of  Iho  Thnuit,  p.  15,  1892. 

'  AmoriciiD  Journal  of  the  MedicrU  Sciences,  Jununry,  1898. 
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tonsillitis,  and  i>eritonsillar  abscess,  which,  though  involving  rather  the 
tissues  around  the  tousil  than  the  organ  itself,  is  usually  classed  with  its 
afieetions. 

Acnte  tonsillitis  may  be  either  (a)  follicular  or  (i)  superficial* 


H 


i 


{a)   ACUTE    FOLLICULAR   TONSILLITIB. 

Definition. —Tills  is  the  disease  called  by  B os worth  *  "croupous  ton- 
sillitiii^,*'  and  by  Cass(;*ll>erry^  "  infectious  psendo-nierabranoos  tonsillitis/' 
It  is  commonly,  though  erroneously^  known  to  the  laity  as  ^*  uleerate^l  sore 
thnmt,"  and  many  physicians,  rather  unfortunately,  designate  it  as  **  diph- 
theritic" or  **  diphtheroid."  ^m 

Etiology. — That  thus  aflwtion  is  the  direct  result  of  the  aetion  of  ^B 
miero-organLsms  there  can  be  no  doubt.  Its  clinical  history  and  frequent 
epidemic  prevalence  confirm  in  this  respect  the  results  of  bacteriological 
examiuation.  By  some  authorities^  it  is  maintained  that  the  several  tyjKJS 
of  tonsillitis  de^»end  on  the  special  microbe  i-esponsible  in  each  case.  By 
othere  the  variation  is  said  to  depend  (1)  on  wliether  the  organism  affects 
the  surfat^e  or  the  dcej>cr  layers  of  the  tonsil  or  the  subtonsillar  cellular 
tissue,  (2)  on  the  virulence  of  the  microbes  and  the  resistance  of  tlie  in- 
dividual* This  is  the  opinion  of  Viellon;*  and  seems  to  be  more  plau- 
sible. In  twenty -four  cases  he  found  the  streptococcus  pyogenes  viruleos, 
usually  associated  with  less  viruleut  pneumoeocci  and  staphylococci.  The 
germ  theory  of  its  causation  accounts  for  the  fi'equent  origin  of  this  disease 
in  defective  sewerage,  cesspools,  ete.,  for»  as  statetl  by  Bosworth,*  in  the 
processes  of  decomjxjsitiou  which  take  place  in  sewers  the  microbe  finds  a 
field  favorable  for  its  projiagation*  Follicular  tonsillitis  is  contagious^  but 
only  to  a  very  limited  degree.  The  most  important  predisposing  cause  is 
hy|>ertrophy  of  tiie  tonsils,  which  is  found  in  the  great  majority  of  persons 
subject  to  recurring  attacks  of  such  inflammation.  The  enlarged  tonsil 
offers  an  irregular  and  prt)truding  surface  for  the  reception  of  the  germs, 
and,  since  hypertrophied  tonsils  are  usually  also  diseased,  a  field  of  dioiio- 
ished  rt^sistaiice  for  their  activity.  Tonsillitis  is  most  common  in  those  of 
rheumatic  diathesis,  but  the  relation  is  most  striking  with  quinsy,  in  con- 
nection with  which  this  subject  will  be  more  fully  considered.  There  is  no 
*piestion  that  errors  in  diet  are  a  predisposing  cause  of  this  as  well  as  other 
forms  of  sore  throat.  In  many  cases,  especially  in  childi-en,  abstinence  from 
cake,  candy,  pastries?,  and  raisins  decidedly  lessens  the  liability  to  tonsil- 
litis. Exposure  to  cold  plays  but  a  small  part,  if  any,  in  causing  tliis  affec- 
tion, though  it  frequently  produces  the  simple  superficial  form  of  tonsillar 
inflammation. 

1  Loc.  cit ,  p.  161. 

»  American  Text-Book  of  Disease*  of  Children,  p.  ■134. 

•  Wolfendcn,  Journal  of  Larj'ngology,  August,  1894. 

*Sftjou8'8  Annual,  1895* 

*Loc.  cit.,  p  162. 
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forbid  Anatomy. — Usual  ly  both  toiiflils  are  in  vol  veil,  and  frequently 
nymphuul  tissue  of  the  nai^o-pharyox  also.  In  addition  to  the  oitlitiary 
loitlts  of  iuflammation  there  ie  an  exudate,  which  the  microsoope  shows  to 
CMWt  of  fibrin  entangling  in  the  meishes  of  its  iibrillte  leueocytes  and  epi- 
tb^l  csells.  The  pathogenic  organisms  above  mentioned  are  found  in  this 
czudate,  as  well  as  in  the  tonsillar  striieture.  In  some  cases  the  exudate  is 
TTcry  alight  in  amount,  and  the  symptoms,  espe^'ially  the  deep-red  color,  the 
fwdJtng^  and  the  tenderness,  resemble  the  variety  which  st>me  wntei's  de- 
scribe as  parenchymatous;  but  suppuration  in  the  tonsil  itself  is  rare,  if 
ne  except  those  minute  and  often  multiple  abscesses  which  are  oceasioually 
inmci  in  a  closed  erypt. 

Bymptozns,^ — ^The  attack  usually  begins  with  a  distinct  chill  or  chilly 

iHKations.     There  is  fever  ranging  from    lOQ*^  to  104"^  F.,  occasionally 

h^gbcr.     Heatlache,  backache,  and  pain  in  tlie  limbs  are  generally  present. 

Swa  throat  and  difBculty  in  deghititiou  vary  much  in  severity.     In  young 

duUren  these  symptoms  are  often  so  slight  that  the  seat  of  the  trouble  is 

overlooked.     Rotoh  *  wisely  advises  that  examination  of  the  throat  should 

be  made  as  a  routine  measure  in  acute  febrile  affections  of  children,  even 

when  them  are  no  symptoms  t(3  indicate  disease  there*     On  inspection  the 

tODulSy  OBually  already  hypertropliied,  appear  swollen  and  reddened.    This 

m^  ia  soon  followed  by  an  exudation  of  var^-ing  character.     It  appeam 

VBiUy  as  whitish  ur  yel low ish-wliitc  deposits  at  the  mouths  of  the  ton- 

ailbur  crypts  and  dotted  as  disseminated  spots  over  the  tonsiL     A  similar 

ippearanoe  is  often  presented  on  the  pharyngeal  wall,  but  only  on  its  glan- 

dakr  8tructure&     It  is  especially  common  in  the  chain  of  muco*lymphoid 

gluids  which  is  situated  behind  the  pt)sterior  palatine  fold.    When  posterior 

iliiiiO0cx}py  is  possible,  the  same  atlectiou  is  fiwiuently  found  iu  the  lym- 

pboid  tissue  of  the  naso-pharynx.     Indeed,  I  have  had  the  opi>ortuiiity  in 

Kfvtiml  cases  to  observe  its  beginning  here  and  descent  along  the  pharytigeal 

wiU  to  the  tonsil,  as  Bosworth*  suggests  is  fref|ucntly  the  case.     Oci^asion- 

illjr  a  thin,  pale,  translucent  membrane  spreads  over  the  surface  of  the 

toDtTh     It  lacks  the  .tough,  fibrinous  cljaracttT  of  diphtheritic  membrane, 

lod  is  easily  wiped  off.     Moreover,  it  never  extends  to  the  anterior  faucial 

piUar  or  the  soft  palate,  as  diphtheria  is  prone  to  do.     Enlargement  of  the 

Ijnpkatic  glands  in  the  sobmaxiliary  region  is  common.     Tranaient  albu- 

QiiDiiria  ts  not  unoomraon.^     The  fever  and  acute  symptoms  seldom  last 

kngerthan  three  or  four  days,  but  the  local  inflammation  and  exudate  may 

M  disappear  for  a  week  or  more.    Cases  characterized  by  marked  swelling 

ind  vtdoQss  and  tenderness,  with  very  slight  exudate,  sometimes  ^lersist  for 

tvowvtks  or  longer,  or  they  subside  and  return.     In  these  cases  there  is 

•ftai  a  slight  fever,  with  fluctuations  of  a  degree  or  more.     Sometimes 

Biurate  aheoeases  will  be  found  in  the  follicles,  and  very  often  such  cases 


>  PedmtHca,  p.  810.  *  Lo<j.  cit.,  p.  168. 

'  Woif(md«)n,  BoAwortb,  and  otherB. 


t,    Wheo  paralysis  of  the  palate  super- 
proof  poeitive  of  diphtheria*     Probably  in  the 
is  is  true,  but  the  evidence  of  many  comjjeteiit 
tliat  such  paralysis  may  be  a  seqoel  of  non- 
Occasionally  a  peritonsillar  abscess  follows  inime- 
faUkular  inflammation.     Prompt  treatment  will   do 
complication*     Ai\er  recovery  from  tonsillitis  there  is 
and  I  have  fre*|uently  observed  a  subnormal  tem- 


au  interesting  case  of  paresis  of  the  ocular  muscles, 

symptoms,  among  which  ^vas  severe  lumbago,  which  he 

m  »fnie  tonsillitis.     It  does  not  seem  to  me,  however^  that 

well  established. 

—In  acQte  sore  throat  in  children  it  is  of  great  importance 

be  sqiarated  from  other  children,  even  before  a  diagnosis 

«M  te  siiiit     Tbis  point  is  well  emphasized  by  Dukes  *  in  his  ex|>erience 

Jki  MMMit  th^  trend  of  opinion  is  decidedly  in  favor  of  the  microscope 
^  1^  *i'B^  reliable  means  of  diagnosis  between  lacunar  inflammation  of 
wmA  dtphtheria.  I  agree  fully  with  Holt,^  however,  that  in  at 
>of  all  cases  a  certain  clinical  diagnosis  can  be  made  at  the 
ir  hours  from  the  onset  of  the  disease,  and  tliat  the  remain- 
is  important  chiefly  from  the  danger  of  communicating  tliedis- 
lu  these  extx'ptional  cases  the  microscope  is  of  great  value, 
of  Browne  and  Cassell^erry*  that  diphtheritic  membrane 
;  invmrbftbly  extends  to  the  anterior  faucial  pillars  or  the  soft  palate  is 
I  b)*  general  ex|)erien<x*.  Such  extension,  though  pathognomonic 
\  ll  0(<eiir^,  is  often  absent,  and  is  of  more  value  in  prognosis  than  in 
Holt  in  one  hundretl  and  nine  cases  in  the  New  York  Infant 
IbuiK)  the  membrane  to  remain  limited  to  the  tonsil  in  twenty- 
Our  eliief  reliance  must  be  on  the  character  and  Bituation  of  the 
and  the  ease  with  which  it  is  detached**  An  exudate  wiiich, 
imtn^Jbur  Iniurs  after  its  ap|>earancej  is  still  thin,  filmy,  more  or  less 
at,  and  can  be  easily  wi|x?d  off  without  leaving  a  raw  surface  be- 
I  il^  is  not  diphtheria.  Diphtheritic  membrane  in  its  very  beginning 
iHjjr  iKftve  these  characteristicSj  but  in  from  twelve  to  twenty  hours  it  be- 
K^mte^  thicker,  tougher,  whiter.  Tlie  fact  that  the  exudate  is  spread  as  a 
iIm  Wyrrovcr  the  tonsil  and  is  dotted  along  the  glandular  structures  in  the 
lnlMiU  RJd  of  the  pharynx  should  not  lead  to  the  diagnosis  of  diphtheria 
if  il  <^^tinuos  to  possess  the  marks  just  descrilied.  Less  likely  to  be  mis- 
%lbMi  mm  those  eases  of  follicular  tonsillitis  in  which  the  exudate  consists 

*  Annals  of  OphthRlmologj  and  Otology,  vol,  v.  p.  479. 
'  Lancet  Februarj^  15,  1896. 

*  Diseaee**  of  Infaocy  and  Childhood,  p.  972,  1897, 

*  Loc.  cit.,  p.  435. 
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nply  of  deposits  scattered  here  and  there  over  the  tonsil  at  the  mouths 
of  the  cn^pts.  Koplik,  it  is  true^  claims  to  have  found  the  Klebs-Loffier 
hscillas  even  in  these  cases.  In  both  diseases  enlargement  of  the  lymphatic 
^lods  ID  the  submaxillary  region  and  at  the  angle  of  the  jaw  is  common. 
As  A  rule,  the  fever  and  muscular  aching  are  more  apt  to  Ije  severe  in  ton- 
dlitis  than  io  diphtheria,  but  too  ranch  importance  must  n^it  be  attached 
Id  this  in  diagnosis.  Albuminuria  is  rather  indicative  of  the  graver 
Qobdy^  but  occurs  too  often  in  the  milder  also  to  be  of  distinct  diagnostic 
Tilae. 

ProernoBis. — Favorable,    Though  this  disease  may  be  followed  by  peri- 
teofliUar  abecess,  and  rarely  by  paralysis  of  the  palate,  I  cannot  agree  with  , 
fionroith^  that  it  is  ever  followed  by  membranous  laryngitis.     Holt^  is 
doabdess  correct  in  saying  that  when  this  complication  occurs  we  have  had 
Id  deal  with  diphtheria. 

Treatment. — Treatment  must  be  general  and  locnU  Notwithstanding 
the  opinion  of  Haig*  that  calomel  given  in  tonsillitis  with  uric  acid  diathe- 
m  often,  by  forming  the  insoluble  urate  of  mercury,  produces  rheumatic 
srmptoms  elsewhere,  I  would  still  commend  this  drug  highly  in  the  begin- 
ning of  the  attack.  To  a  child  three  years  old  a  grain  may  be  given  in  doses 
of  frooi  one-eighth  to  one-fourth  grain  every  half-hour.  If  the  bowels  do 
not  act  freely,  it  should  be  folio w^ed  by  a  laxative.  The  fever  and  muscular 
•cfaing  are  best  controlled  by  phenacetine  in  doses  of  one  or  two  grains 
•very  diree  or  four  hours  to  a  child  four  years  old.  With  this  salophen 
an?  be  «x)mbineil,  and  is  Gsj>eeially  indicated  when  there  is  a  rheumatic 
Imdeocy.  Tincture  of  iron  (one  part)  to  glycerin  (eight  parts)  is  of  value 
both  locally  and  constitutionally  (Bosworth).  These  remedies  I  have  found 
BSOie  effective  than  aconite,  1x41  ado  on  a,  or  red  iodide  of  mercury.  In  the 
eoDvslesoent  stage^  tonics,  such  as  quinine,  strychnine,  and  a)d-liver  oil,  are 
<iiWD  indicated. 

Local  Treatment. — An  ice* bag  to  the  ncek  is  often  comforting  to  older 
cbiklren,  especially  when  there  is  involvement  of  the  cervical  lymphatics. 
Holding  cracked  ice  in  the  mouth,  or  a  hot  sod  a- and*  water  gargle,  is  some- 
tiineB  pleasant. 

Quaiacol  has  been  highly  praised  for* its  analgesic  effect,  m  well  as  for 
b  pcwer  to  lower  temperature  and  abort  the  attack.  Raymond  *  applies 
it,  full  strengtii,  on  a  cotton  swab,  being  caretul  not  to  let  any  run  into  the 
krynjc.  He  finds  that  combining  it  with  co^nine  rather  aggravates  the 
^likarting  it  produces*  I^urens*  ajiplies  it  (combined  with  olive  oil  in  the 
proportion  of  one  to  twenty.      When  the  follicles  are  distended,  if  the 


^  Loe.  cit ,  p.  174. 

'  Dti«iMi  of  Infjincy  and  Childhood,  p.  974,  1897. 

*(Jyaied  by  Cbeuowetb,  Journul  of  Kectal  and  Gastpj-Iotestinal  Diseases,  January, 
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*  Medical  Record,  March  24,  1894, 

*  Aanftlei  de»  Maladies  de  TOmlk  el  du  Larynx,  February^  18%. 
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patient  is  tolerant  of  manipulation,  it  is  well  to  empty  them  witli  peroxide 
of  bvdrogt^ii  on  a  eottoiJ-wrirp[>ecl  proL»e.  Cleaiisiug  the  surfaoe  of  the  tODsil 
by  an  alkaline  and  antiseptic  spray  is  pleasant,  and  perhaps  hastens  cure. 
The  sanie  solutitni  can  be  advantageously  applied  through  the  nose  to  the 
naso-pharynx. 

Prophylactic  Treatment- — Most  children  who  suffer  from  recurriDg 
attacks  of  tonsillitis  have  enlargixi  tonsils.  They  frequently  possess  that 
teiKlciicy  to  eniargemeut  of  the  lymphoid  structures  to  whidi  the  name 
*Mymphatisai'^  is  given*  Often  they  indulge  in  injudicious  diet,  and  are 
improperly  clothed  and  live  in  unsanitary  homes.  It  is  in  these  directions 
that  preventive  treatment  must  be  carried  out. 

Hyixntrophicd  tonsils  should  be  excised  ;  the  flat  and  diseased  one  should 
have  its  crypts  opened  and  the  electro-cautery  applied;  adenoid  growths 
sliould  be  removed. 

For  lymphatism  synip  of  iodide  of  iron,  in  doses  of  from  ten  to  fifteen 
drops  in  water  atler  each  meal  for  a  child  four  years  old,  is  valuable. 
Excessive  sugar,  pastries,  candy,  tea,  aud  coffee  should  Ix^  forbidden  for 
children.  Houses  are  more  often  heated  too  much  than  too  little.  Abun- 
dant out-door  life  should  be  insisted  on.  Where  there  are  recurring  attacks 
in  certain  premises  the  sewerage  should  be  carefully  inspected. 

(A)   ACUTE  SUPERFICIAL   TONSILLITIS. 

In  this  variety  of  tlie  disease  the  tonsil  is  reddened  and  somewhat 
swollen,  but  there  is  no  exudate.  The  pharynx  adjacent  is  involved,  and 
sometimes  the  uvula  is  ceilcmatoiis. 

Etiology. — There  is  no  proof  of  the  action  of  micro-organ tsms  here. 
The  most  common  causes  are  exposure  to  eold  and  digestive  *listurbances. 

SymptomB. — The  attack  usually  begins  with  chills  aud  fever,  the  latter 
ranging  from  100°  to  103°  F.  The  tongue  is  often  coated,  and  the  bowels 
costive.  There  is  pain  in  the  throat,  with  difficulty  in  deglutition.  Pain 
occasionally  radiates  to  the  ear,  and  there  is  sometimes  a  eompliaition  of 
otitis  media. 

Prognosis. — Favorable.     Duration,  from  two  or  three  days  to  a  week. 

Treatment, — Calomel,  followed  by  a  laxative  if  neeiled.  Phenacetine 
or  lactopheuine  for  the  pain.  Ice  compress  to  throat,  and  cracked  ice  in 
the  mouth,  and  in  the  later  stages,  if  the  palate  is  relaxed,  an  astrhageni 
gargle. 

HYPERTROPHY   OF  THE   TONSILS* 

A  chronic  enlargement  of  the  tonsils,  usually  synonymous  with  chronic 

tonsillitis. 

Etiologry. — (1)  As  the  tendency  to  enlargement  of  the  lymphatic  struc- 
tures, known  as  lymphatism,  to  which  reference  has  already  been  made,  is 
hereditary,  and  as  it  is  a  predisposing  cause  of  tonsillar  hypertrophy,  it 
is  common  to  find  several  children  of  a  family  with  enlarged  tonsils  and 
adenoid  growths.     (2)  Enlarged  tonsils  are  seldom,  if  ever,  congenital.     It 
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iaaid'  that  they  are  uot  uncommon  in  the  firet  few  months  of  life.  The 
TOttagest  age  at  which  I  have  seen  suiRcient  enlargement  to  demand  treats 
mnt  waa  about  twelve  months.  Most  frequently  the  enlargement  takes 
plaee  between  the  third  and  sixth  ye^rs.  After  puberty  there  is  a  tendency 
to  diminution  in  size,  but  even  in  adults  hypertrophy  is  not  rare,  (3)  With 
tb^  iafectiaus  diseases,  such  as  scarlet  fever,  diphtheria,  and  measles,  chronic 
Imsillar  enlargement  often  begins.  (4)  Recurring  attacks  of  acute  tcmsil- 
Utiaare  sometimes  the  cause,  though  more  frequently  the  result,  of  chronic 
eokfgeroent  They  produce  the  variety  d^cribed  by  Bosworth^  as  hyper- 
plastic. (5)  Debilitating  influences  of  all  kinds  tend  to  increase  the  hy- 
pertrophy. McGuire*  reports  a  cjise  of  tijnsils  so  eulargcd  after  j^rotitis 
m  to  dewiand  tracheotomy*  loflammation  of  the  tonsil  secondary  to  that 
of  the  jiarotid  is  very  rare. 

Morbid  Anatomy. — As  a  rule,  both  the  faucial  tonsils  are  involved, 
md  freijuently  also  the  pharyngeal.     Rarely  one  tonsil  only  is  aftVeted,aad 
this  to  an  enormous  extent.     In  such  cases  I  have  occasionally  seen  the 
tonsil  attached  by  a  naiTow  pedicle.    Knight  classifies  hyj^rtrophy  iuto(l) 
umsils  so  detridedly  increased  as  to  interfere  with  deglutition  and  re.spi ra- 
tion ;  (2)  flat  difiuseil  tonsils,  projecting  but  slightly,  except  during  retching, 
[Md  often  associated  with  rheumatism  ;  (3)  tonsils  which  encroach  on  tlie 
( jibftryngeal  space,  but  do  not  project  beyond  the  faucial  pillara,  the  latter 
being  adherent  to  and  spix?ad  out  over  them,  scimetimes  very  thin  and  some- 
timcs  thickened.     Tonsils  usually  liecomc  luii\lcr  and  more  fibrous  in  pro- 
portion to  the  age  of  the  patient.      The  anterior   pillars  are  frequently 
adherent,  and  it  is  important  that  such  adhesions  he  detached  liefore  oper- 
ating*    Much  has  been  written  of  late  concerning  tuberculosis  of  the  tou- 
aik,     Gottstein,*  Nicoll,*  Dieulafoy  and  Comil,®and  Rfouret^  conclude  that 
in  a  small  proportion  of  cases  enlarged  tonsils  are  tubercular,  and  that  the 
tabMculosis  may  be  either  primary  or  secondary.      I  fully  agree  with 
Wright/  however,  that  **  every  laryngologist's  observation  lias  been  wide 
inough  to  convince  him  that  there  must  certainly  be  some  mistake  in  the 
MKitiop  that  any  considerable  number  (of  enlarged  tonsils)  are  more  than 
Minple  hypertrophies  of  pre-existing  lymphoid  elements." 

Symptoms. — A  large  group  of  the  symptoms  formerly  attributed  to 
kvpertrophy  of  the  faucial  tonsils  are  more  decidedly  due  to  adenoid 
pvwtha.  Thus  the  otistruetiou  to  respiration,  the  deafness,  the  peculiar 
voice,  ihe  impaired  general  nutrition,  and  cough  are  all  more  frequently  due 
to  the  po0t-nasal  enlargement.    There  can  be  no  question,  however,  that  the 


*  North,  Toled^i  Metlkm!  and  Surgicftl  Reporter,  July,  1S96. 
»  Uk  cU.,  p.  132. 

»  Mc4iciil  News,  May  14,  1893. 

*  Berliner  klihii^chG  WocliGnst'hrift,  Auirii«t,  1890* 

*  Olfts^iw  MedicAl  Jotimiil,  Jatiuary»  1S96. 

*  fiuUeim  de  rAcad^niie  de  Mc'decint?, 

'  New  York  Medical  JourBiilf  November,  1896, 

*  Ibid.,  Septamber  26,  1^6. 
Vol,  V  —26 
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uak  often  contribute  to  these  symptoms,  besides  producing  certain 
nliar  tu  themselves,  Cougli,  though  not  the  moat  ct*raoion,  is  still 
I  ormplom  of  tonsillar  hyjsertrophy.  According  to  Furet/  cough 
I  fium  any  form  of  tousillar  disease.  It  is  often  violent,  spas- 
d  WPwi  painful^  but  witliout  exi>ectoration*  He  attributes  it  to 
tllar  plexus/'  which  Auderseh  describes  as  consisting  of  the  glosso- 
1,  lingual,  spinal,  and  pneumogastric  ner\*es.  Difficulty  in  deg- 
oocigionally  present,  though  rarely  in  my  experience*  North,* 
ijllles  a  ease  of  a  boy  nine  yeare  old  who  had  never  been  able  to 
tMll^v  iolidB.  He  was  iramecliately  relieved  by  tonsillotomy.  Frequent 
llteka  of  aente  tonsillitis  are  common.  Impaired  digestion  and  malnutri- 
IM  119  qS^  Been,  and  it  is  not  unusual  to  find  such  cases  improve  rapidly 
jUm  ton^iUotomy  when  tonics,  change  of  air,  and  the  best  hygienic  sur- 
jiHwrfiByr  have  been  tried  in  vain.  Mouth -breathing,  especially  at  nighty 
iitl»  nit  where  tlie  tonsils  are  much  enlarged.  In  some  cases  it  is  pro- 
jhwd  by  them  alone^  but  more  frequently  is  chiefly  due  to  the  adenoid 
|[fi>inh^  with  which  they  arc  associatcil.  Examination  of  the  crypts  will 
Mdly  reveal  very  offensive  cheesy  masses  contained  in  them,  and  it  seems 
namwiiaMll  to  suppose^  as  Bosworth  ^  suggests,  that  they  may  contaminate 
Kj>tfc  air  and  food.  Stirling  describes  three  cases  of  bony  growth  invading 
lilt  l^^iisiL  He  believed  them  to  be  elongated  styloid  processes.  No  sur- 
jicml  interference  was  justified.  An  interesting  case  is  reported  by  Boulay* 
m  follows^  A  boy  twelve  years  old  suffered  for  two  years  with  nocturnal 
^rtM^  cbaraeterized  by  sudden  awakening  with  anxiety,  tingling  of  tongue, 
Im  oToODiciousness,  and  convulsions  of  tongue,  lips^  and  face,  and  often 
Qif  ^  fmir  limbs;  respiration  was  embarrassed,  and  asphyxia  threatened, 
^bi  wMe  attack  lasting  from  five  to  ten  minutes.  The  child  had  immense 
Imsila  and  adenoid  growths.  From  the  day  on  which  the  tonsils  were 
IMkiiTCH)  the  attacks  ceased,  and  never  returned.  The  adenoids  were  re* 
livini^l  later. 

Pra6i:i08i8. — The  tendency  of  hypertrophied  tonsils  is  to  l)ecome  smaller 
gHnt  i^uWrty.  Before  this  diminution  occurs,  however,  irreparable  harm 
-rniAl  crfWn  have  been  done  to  the  general  development  and  nutritiou,  and 
tMMJmcs  to  the  sense  of  hearing.  Most  important  it  is  to  remember  that 
fi^lliml  tonsils  increase  tlie  liability  to  scarlet  fever  and  diphtheria,  and 
Uirinrat  their  danger  should  they  occur. 

Tf^^tment  of  hyj>ertrophial  tonsils  is  surgical.  Medicinal  applications 
Utrarvly  effective,  and  have  l>een  sufficiently  discussed  in  vol.  ii.  of  this 
^i^f|[«  Tonics  and  hygienic  directions  are  often  indicated.  The  question 
^liick  usually  presents  itself  is  w^hether  operation  is  neceasary.  The  clas- 
^illdlgion  adopted  by  Holt*  is,  in  the  main,  commendable.     He  divides 

1  tu  Vreme  MMicale.  May  13,  1896. 

•  Toledo  Medical  and  Surgieiil  Keporter,  July*  IB96, 

•  Lew.  oit.t  p.  187, 

•  Joumjil  of  Lftryngology,  July,  1896*  *  Ltn;,  cit.,  p.  278. 
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ophy  into  (1)  tonsils  so  large  that  thev  nearly  raeet  io  the  median 
Hue, — ^opcration  always  ind legated  ;  (2)  tonsila  projecting  not  more  than  one- 
fourth  inch  beyond  the  pillars, — opei'ation  rarely  nec^essary ;  (3)  internte- 
ditte  caseB, — operation  must  be  determined  by  the  presence  of  symptoms, 
such  as  tonsillitis,  cuugb,  or  impaired  hearing.  As  a  rule^  I  should  say 
that  where  the  tonsils  project  more  than  one- fourth  inch  beyond  the  piUai^a 
eicision  is  advisable.  We  must  remember,  too,  that  tonsils  may  be  hyper- 
trophied  without  projecting  beyond  the  faucial  arch.  The  treatment  of 
these  QHses  will  be  discussed  later. 

Method  of  Operation* — It  is  well  to  have  at  hand  a  saucer  of  cracked 
ioe  and  a  bottle  of  MeJvenzie's  tanno-gallic  mixture  (tannin,  six  draeliras; 
gallic  acid,  two  drachms ;  distilled  water,  one  ounce ;  shake  aud  sip,  for 
hemorrhage).     It  is  advisable  to  have  also  a  long  pair  of  dressing-forcej>s 
or  an  applicator,  such  as  is  figured  on  p,  479  of  voL  ii*     A  piece  of  oil- 
cloth should  be  pinned  aronud  the  child's  neck  aud  around  its  arms  and 
body,     A  few  children  will  submit  quietly  to  the  ojieration,  but  usually 
the  cshild  should  be  seated  in  the  nurse's  or  father^s  lap,  who  takes  its  legs 
Mween  his  knees  and  holds  his  arms  around  its  body  with  the  Ijack  of  the 
chi]d*s  bead  against  his  shoulder.     An  assistant,  standing  behind  them, 
steadies  the  bead.     The  patient  should  be  seated,  not  fa<:"ing  the  light,  but 
with  his  back  towards  it,  and  the  surgeon  should  r^ect  the  light  into  the 
throat  with  the  head-mirror.     As  a  rule,  no  gag  is  necessary.     I  usually 
iotroduoe  a  tongue-depressor,  l)ut  tiiis  may  be,  and  in  very  small  throats 
should  be,  dispensed  w*ith.     Ordinarily,  Mathieu*s  tonsillotome  is  the  best 
instmment,  aud  it  is  well  to  have  at  least  two,  or,  better,  all  three,  sizes. 
In  rather  flat,  soft  tonsils  the  McKenzie  instrument  is  often  preferable. 
With  the  patient  seated  as  described,  and  with  the  mouth  opened,  if  need  Ije, 
by  holding  the  nose  or  pitissing  in  the  cheeks  l^etweeu  the  teeth,  the  surgeon 
rtflects  the  light  into  the  child's  mouth.     The  guillotine  is  intrcjdncetl  dat 
into  the  throat,  and   turned  to  the  vertical    position  when  the  tonsil  is 
n^ctied.     Care  should  be  taken  to  carry  it  well  down  to  the  lower  end  of 
the  tonsil,  to  avoid  cutting  the  anterior  pillar  (w^Iiich  should  be  previously 
detached,  if  adherent),  and  to  press  it  firmly  to  the  side  &(j  as  to  cut  off  the 
tooiil  even  with  or  deeper  than  the  pillars  of  the  fauces.    It  is  rarely  ueces- 
Mry  to  press  at  the  external  angle  of  the  jaw.     The  most  common  accident 
is  to  wound  the  anterior  pillar.     This  ineroases  the  pain  and  hemorrhage  at 
the  time  of  operation  and  the  subsequent  sore  throat.     It  is  said  that  tlie 
ttvala  has  been  sometimes  caught  iu  the  loop  and  partially  amputated.   This 
would  seem  to  be  due  either  to  insufficient  illumiuatiou  or  to  lack  of  dex- 
*^nly.     In  children  it  is  best  to  remove  both  tonsils  at  the  same  sitting, 
Ijut  operation  on  the  second  should  not  be  undertaken  till  bleeding  from 
tte  first  has  ceased.     The  technique  described  is  the  one  I  find  most  satis- 
fifcctory,  but  some  surgeons  prefer  the  snare,  and  some  recommend  excision 
of  the  entire  tonsil.     Marcel,^  after  an  expcrieni«  with  it  of  five  hundred 
'  Jahrbuch  tHr  Kmderhdlkunde,  1896. 
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cases,  prefers  the  a>Id  suai-e.     In  hard  tonsils  (relatively  rare  in  children), 
Wilson  '  uses  the  hot  snare.     Coulter,^  Ix>eb,*  and  North  *  advise  remov 
of  the  whole  organ,  Ix^lievirig  that  only  by  this  means  is  the  tendency 
tonsillitis  cured.     North  considers  tlie  danger  from  hemorrhage  less  after 
complete  than  after  partial  excision.      It  cannot  be  denied  that  in  some, 
cases^  even  in  children,  hemorrhage  may  be  alarming, 

Barkan  *  re|X)rts  a  death  from  secondary  hemorrhage  twelve  hours  after 
removing  the  faueial  tonsils  with  guillotine,  ami  the  pharyngeal  with  curette, 
in  a  strumous  boy  six  years  old.  Jessop**  describes  a  case  of  aecondary 
hemorrhage  oocurring  four  days  after  opration  on  a  child  ten  years  tild. 
The  patient  was  blanched  and  almost  speechless*  He  first  injected  brandy, 
raised  the  legs,  and  placed  hot  bottles  in  the  bed.  Sucking  ice  cheeked  the 
bleeding  for  a  time.  He  then  s*Tubbed  off  the  tonsil  with  abs^irbent  cot- 
ton, and  held  against  it  a  pledget  siUuratcd  with  pcrehloride  of  iron.  He 
attributed  the  hemorrhage  to  a  slongli  from  an  unlicaiihy  wound.  I  have 
myself^  reported  a  ease  of  secondary  hemorrhage  in  a  little  girl,  aged 
eight  years,  tfiree  days  after  removing  tonsils.  At  the  meeting  of  the 
American  Laryngological  Association  in  1895,  Dr.  J.  W.  Farlow*  exhib- 
ited an  ei^rasenr  for  the  removal  of  tonsils  in  adults,  and  in  children  when 
adenoids  are  to  be  ofwratcnl  on  at  the  same  sitting.  He  wisely  suggested 
that  in  delicate  children  the  loss  of  even  a  small  quantity  of  blood  may  be 
very  undesirable.  In  tlie  discussion  that  followed,  Daly,  Sliurly,  CasseU 
berry,  and  Ingalls  agreed  that  serious  hemorrhage,  even  in  children,  is  not 
very  rare,  and  that  practitioners  may  place  too  much  reliance  on  the  guil-^ 
lotine  as  a  means  of  averting  it.  H 

In  adults  often,  and  in  children  occasionally,  we  meet  with  cases  of 
hypertrophicd  tonsils*  which  are  flattened  and  deei>-seated  in  the  pillars  of 
the  fauces  and  canui  »t  Ije  made  to  project  beyond  them.  It  is  this  variety 
in  which  Knight,  quoted  above,  often  finds  a  rheumatic  factor.  The  best 
local  treatment  is  to  detach  adherent  pillai*s,  to  open  up  the  tonsillar  pockets 
and  crypts,  and  to  make  a  number  of  incisions  with  the  electro-cautery 

PERITONSILLAR   ABSCESS, 

Bynonyme. — Quinsy,  Suppurative  tonsillitis. 

This  disease  is  relatively  rare  in  children,  and  therefore  will  be  rather 
briefly  considered.  fl 

Definition. — A  phlegmonous  inflammation  in  the  tissues  around  the 
tonsU,  usually  proceeding  to  suppuration. 


*  New  York  M^mJichI  Journjil^  vol.  Ixill  p   600, 

*  Ibid.,  November  21,  1896.  '  Ibid. 

*  Toledo  Medical  and  Surgicftl  Rejxnier,  July,  1896, 
4  Occidental  M^lieal  TitueSt  March,  1894, 

*  British  Mi'dk'ul  Journal ^  January  3,  1894. 
'  American  Practitioner  and  Newa. 

*  New  York  Medical  Joumul,  November  IG,  1895. 
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Etdoloery. — The  must  important  predisposing  causes  are  the  rheumatic 
dintbesis  and  enlargeii  tousiU*     These   intlueiices  explain  the  hereditary 
tendency  to  quinsy.     As  to  its  relation  to  rheumatism,  there  is  some  differ- 
ence of  opinion.     Thus,  Hare*  dcelai-es  that  "if  theiT  is  a  causal  relation 
between  the  two  diseases,  tonsillitis  is  most  likely  to  stand  as  the  first  link 
to  the  chain/'     This  is  also  the  opinion  of  Sacaze.^     He  relates  a  case  in 
wliich  inflammation  of  a  wrist,  the  subject  of  former  injury,  folloAved  a 
toosilliiis,  and,  as  he  believed,  was  due  to  infection  transmittcnil  from  the 
taril.     Sir  Willoughby  Wade^  also  advtjcates  this  theory,  and  considers 
toosiUitis  a  ''primary  infective  disease  of  the  lacunte;  rheumatic  fever  a 
ascoodary  disease  from  absoiption  of  miero-organisms  or  their  pnxluets/^ 
WwgOBT*  was  confirmed  in  this  lielief  by  finding  in  the  synovial  fluid  and 
nrine  germs  identical  with  those  found  in  the  tonsil,  whieli  he  looketl  upon 
as  tlie  jK>int  of  invasion.     Notvvithstatiding  these  authorities,  however,  the 
hciB  (1)  that  quinsy  is  of  such  frt^quent  oct^urreuee  in  rheuniatie  families; 
(2)  ibat  It  often  attacks  persons  subject  to  rheumatic  aft'ections  at  otiier 
timeB  without  beiug  itself  folio wcil  by  rheumatic  symptoms  ;  and  (3)  that 
sodrhenmatic  treatment  is  of  pre-eminent  value  and,  used  promptly,  is 
often  prophylactic,  tend  to  support  the  generally  accepted  belief  that  rheu- 
mtism  is  the  underlying  t^use*     The  direct  cause  of  the  suppuration  has 
bttn  found   by  Ijogucki*  to  be  streptococci  and  sta[>hylococc^i,  the  latter 
predominating  in  tedious  cases.     It  is  e.si)eeially  a  disease  of  early  adult 
life.     Casselberry  •  states  that  three  per  cent,  of  the  eases  occur  luider  ten 
six  per  cent,  under  fifteen  years  of  age.     lu  adults  it  often  returns 
il  times  a  year,  constituting  a  quinsy  habit. 
Pathologry. — My  experience  confirms  that  of  Logucki/  that  aljscess 
fitoated  between  the  tonsil  and  tlie  posterior  pillar  is  of  longer  dnratitm 
tad  of  less  acute  symptoms  tiiaii  when  the  collection  is  beneath  the  ante- 
not  pillai'.     The  pathogenic  micro-organisms  found  in  the  pus  have  been 
dmdy  mentioned. 

Bymptomatoloffy. — The  onset  may  be  insidious,  beginning  as  a  slight 
•ore  throat,  but  more  frequently  it  begins  with  a  dccidc<i  chill,  and  \vith 
fever  lunging  from  102'^  to  105°  F,  The  pain,  often  involving  all  that 
fiUtof  tlie  neck  and  rmliaiitig  to  the  car ;  the  (hfHphar/m^  often  intense;  the 
ffgurffitiiiion  of  fliiidn  thrtrngh  the  nose;  the  thkk  speech;  the  ifWidiing  and 
i^€nm$  at  the  angle  of  (he  jaw  on  the  side  affected ;  the  difficulii/  in 
^fming  the  mouth  ;  the  offenmre  breath  ;  the  Hbingy^  tenacious  muGtiH  in  the 
pnftiynx  and  naso-pharynx  ;  the  bulging  either  of  the  anterior  portion  of 
At  soft  palate  or  of  the  jiosterior  pillar  backward  and  downward ;   the 
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'Quoted  by  Chenowcth,  Joumnl  of  Rectal  and  Oastro-IntestitiJil  DUensesT  Janimrj^ 

'USuJletln  MMiciil,  July,  1894. 

'Q«lkrd*f  Medical  Journal,  August,  1896, 

*H«w  York  Mt^dk'al  Jounuil,  Nn.  830,  1894. 

'  Aitthivet  of  IjAfyrvgology  and  Rhinology,  vol.  ii.  p.  244. 

•  Lie.  cii ,  p,  487.  '  Luu.  cit 
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Prognosifl, — FaTonble     The  pomUe  dbsgos  Iwve 
I  on  p.  4ol,  vol.  fi^  of  this  CVdofMBdiL 

-There  k  — mlly  ooostiyitiop,  aad  it  is  w 
A  good  dow  of  caloiaci  md  fbUaw  it  br  a  adtne  kxatiTc 
Hbk  rasadics  are  the  prepanitioni  of  adicjUe 
floal^w  of  ooe  boiidRd  and  rixty-oiiie  cases  lo  whiA  mkij 
•odiucD,  and  giiatae  were  tried,  doodudes  thai  nlol  gnres 
TUi  has  beeo  my  experience  alao,  but  mom  ncflly  I 
adopben,  and  I  think  it  lem  Itkdy  to  pfodooe  dioagTMblfl 
To  an  adalt  I  give  ten  grains  of  ^opbeo  and  fiiar  giaiiia  of 
every  tmr  boum^  and  to  a  child  io  proportioo.  LacioplieajBe  in 
somewluil  smaller  dnsim  b  a  highly  praised  leooil  remedy.  If  silol  m 
the  orine  sbrmld  be  obeenred,  and  the  dose  diEniiiidied  wbeo  it 
slightly  grf?^]tsh  or  olive-eolored.  Ad  alkalioe  aiitise|ilie  epsaj  (e^^  of 
Sdler^S  tablets)  to  the  nose  and  hawked  out  through  the  naso-phazynx  is 
often  helpful  in  removing  the  tenacions  mucus.  An  opiate  may  be  de> 
rnanded  to  proeare  sleep  at  night.  Guaiac,  either  as  a  lozenge  or  as  the 
ammoDiated  tioctare^  is  valuable.  The  application  of  a  paste  of  bicarfaoii- 
ate  of  (Mxlium  to  the  tonsil  has  been  highly  recommended,  but  I  have  fiMmd 
it  nseless.  Hot  or  cold  applications  to  the  neck,  and  ice  or  hot  water  tn 
the  mouthy  are  sometimes  gratefuL  It  seems  almost  incredible  that  a 
fjtiinHy  <jan  lie  aborted  by  application  of  a  three  per  cent,  solution  of  cocaine^ 
m  clarmHl  by  Fox.'  It  is  curious  to  note  that  the  same  statemeiit  was 
made  by  Ha vi land  HalP  so  long  ago  as  1888.  Fluctuation  should  be 
rarf^fully  watched  for,  and  as  soon  as  it  is  evident  an  incision  should  be 
inaik*  with  a  bistoury  wrapped  with  absorbent  cotton  or  adhesive  plaster 
to  within  half  an  inch  of  its  point.  Bitter  tonics  and  irou  are  often  indi- 
cated  in  the  eonvalesoence. 


CONGENITAL  SYPHILIS   OF  THE  PHARYNX. 
This  disease  is  rare,  and  yet  not  so  rare  as  is  supposed. 


John  Mo- 

Kcnzic*  truly  says  that  "a  great  deal  of  confusion  prevails  concerning  this 
questiciii,  in  iM;msequenoe  of  the  persistent  adherence  to  the  old  supei*stition 

'  Jrmrrml  of  the  Amcriciin  Medical  AMtx-iiition^  December,  1892. 

'  Luno't^  No  rt,  IHHO,  *  British  Medical  Journtil,  vol.  i.  p.  1060. 

*  Morrow'*  Sy*tt!iii  of  Geni to-Urinary  Diseases,  etc  ,  p.  382. 
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which  regards  this  affection  as  of  ^scrofulous'  origiu.  It  is  impossible  to 
eia^rate  the  rdle  of  txin^cnital  syphilia  in  the  production  of  Uie  deep, 
fctructive  pharyngt^l  ulceration  of  childhood/' 

There  may  be  eitlier  mucous  patches  or  deep  ulceration  ;  the  latter  is  the 
Bwre  character istic,  Tlie  disease  may  appear  at  any  age  between  the  first 
few  weeks  of  life  and  the  period  of  pnbcrty.  Quite  frequently  it  appears 
tbout  the  twelfth  year,  and  it  may  he  the  only  expression  of  tiie  inherited 
diathesis.  Females  are  attacketl  ofteuer  than  males.  The  most  common 
mi  of  uliieration  is  the  posterior  portion  of  the  hard  palate ;  next  in  fre- 
quency the  fkuoes*  The  tendency  is  to  rapid  caries  and  ucf^rosis.  The 
ulcer  is  deep,  ragged,  and  ofleii  surrounded  by  a  thickened  iu  tilt  rated  area, 
Uleeratioo  of  the  tongue  from  congcjiital  syphilis  is  very  rare. 

DiaernoslB. — Tlie  appearance  of  the  ulcer,  the  age  of  tlie  patient,  and 
the  absence  of  any  acute  systemic  disease,  such  as  diphtheria  or  typhoid 
fever,  scarcely  leave  room  for  doubt.  Of  course  the  history  of  sypliilis  in 
a  {xirent  is  valuable  when  it  can  be  obtained,  hut  failure  to  elicit  it,  for 
Ttfioiis  reasons,  is  comm^jn,  and  dtH?s  not  add  nmch  to  the  difficulty  of 
^igliosis.  Very  frequently  there  are  asstxrialn^l  other  evidences  of  syphi- 
lid, as,  for  instance,  interstitial  keratitis,  cicatrices  in  the  skin,  and  notched 
leeth.  As  to  this  last  symptom,  however,  Morell  Mackenzie  calls  attention 
to  its  frequent  absence  wliere  the  throat  is  affected. 

Pro^noeie. — This  is  said  to  depend  on  the  age  at  which  the  disease 
ippeara  and  on  tlie  prompt  recognition  of  its  true  character.  The  earlier 
Qloemtion  occurs  the  graver  the  case. 

"  Pharyngolaryngeal  ulceration  occurring  within  the  first  year  is  almost 
mrariably  fiital"  (John  McKcnzie).  As  illustrating  the  gravity  of  this 
dbease,  even  in  older  children  and  under  most  vigorous  trcatmenti  I  may 
cite  the  following  case.  A  girl  of  about  fourteen,  belonging  to  the  upper 
mnks  of  society,  was  brought  to  me  by  her  uncle  for  treatment.  Her  father 
tod  motlier  were  both  dc^d^  the  former,  I  was  told,  having  diet!  of  a  syphi- 
litic afTection,  The  child  at  the  time  of  her  visit  to  me  was  abs^jlutcly  deaf, 
ill  oommunication  with  her  being  carried  on  by  talking  on  the  fingers  or 
W  writing*  Her  sight  was  greaily  impaired  fr<»m  a  former  inflammation 
of  the  cornea  and  iris,  (he  evidences  of  which  i-emained  in  opacities  of  tlie 
oomea  and  an  irr cellar  pupil.  In  her  throat  there  was  a  deep,  ragged 
ulfipr,  inv<»lving  the  left  anterior  pillar,  extending  laterally  down  the 
phftrynx,  with  some  ulceration  of  tiie  larynx.  I  was  informed  that  she  had 
lost  her  hearing  at  the  time  of  the  inflammation  in  her  eyes,  when  she  was 
ibout  eight  or  nine  years  old ;  that  she  had  from  the  firet  been  under  the 
ttK»t  aetive  andsyphilitic  treatment,  administered  by  specialists  of  high 
Wpote,  iu  conjunction  with  her  family  physician.  Tonics  and  a  residence 
in  the  oodotry  were  also  tried  with  but  slight  improvement.  This  young 
Wy  was  under  my  observation  for  several  years.  Various  forms  of  specific 
dedication  and  general  tonics  were  administered ;  butj  in  spite  of  all,  the 
oleeratioD  would  frequently  break  out  anew,  and  towards  the  last  produced 
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Bucli  a  degree  of  cicatricial  stenosis  of  the  larynx  as  to  leave  an  opening  not 
large  enough  to  admit  an  ordinary  lead-pencil.  She  ditJ  in  her  eighteenth 
year,  seemingly  of  malnutrition  and  debility* 

Such  instances  are,  fortunately,  rare.  They  illustrate  the  fearful  ravages 
of  inherited  syphilis  of  the  most  obstiuate  type. 

Treatment. — Treatment  must  be  carried  out  on  the  same  principles 
tliat  guide  us  in  syphilis  elsewhere.  In  the  deep  ulc^^ration  our  chief  re- 
liance must  be*  on  iodide  of  iKJtassium.  Mereuiy  is  valuable^  I  think,  in 
rather  small  tonic  doses^  long  continued.  Of  almcjst  or  not  quite  equal  im- 
portauce  is  the  building  up  of  the  general  health  with  cod-liver  oil  and 
iron,  good  diet  and  fresh  air,  and,  where  practicable,  a  season  at  the  sea- 
shore. Locally,  for  the  mucous  patches,  nothing  is  superior  to  the  stick  of 
nitrate  of  silver,  and  for  the  deep  ulcers,  iodoform.  The  ti^eatment  of 
adhesions  is  rai'cly  satisfactory,  and,  unless  the  results  are  serious,  aliould 
not  be  attempted.  The  tendency  to  reenrring  stenosis  is  great.  In  cutting 
through  a  cicatrix  in  the  naso-pharynx  a  catheter  should  be  introduced 
througii  the  nose  iis  a  guide.  Dehivan  found  that  the  application  of  mono- 
ehlorawtie  acid  to  the  raw  surfaces  prevented  their  reunion,  even  though 
they  remained  in  contact. 

We  owe  to  John  McKenzie  much  of  our  knowledge  of  this  important 
affection,  and  I  have  taken  the  liberty  to  quote  freely  from  his  article  on 
the  subject  in  the  text-book  above  mentioned. 

ELONGATION   OF  THE   UVULA. 

This  condition  genemlly  attends  some  other  disease  of  the  pharynx.  It 
is  often  found  in  foliieular  pharyugitis,  and  it  is  aggravated,  if  not  indueed, 
by  the  eiTorts  at  hawking  in  naso-pharyngitis,  and  sometimes  in  adenoid 
growths.  It  frerpiently  exists  with  the  general  relaxation  of  acute  pharyn- 
gitis. I  tjannot  agree  with  Bosworth/  that  in  most  instances  it  is  primarily 
a  congenital  affection,  but  tln'nk,  with  Lfcnuox  Browne,  that  it  is  to  be 
attriljuted  to  the  same  causes  as  acute  pharyngitis.  It  is  relatively  rare  in 
childiTU.  The  two  most  conspicuous  symptoms  are  tickling  in  the  throat, 
with  the  sensation  of  a  foreign  l>ody  there,  and  cough.  Very  frc>quently 
tliese  annoyanoes  are  mtist  marked  on  lying  down.  There  is  occasionally  a 
distressing  spasm  of  the  glottis,  and  there  may  be  imimirment  of  the  voice. 
Browne  rails  attention  to  morniug  nausea.  I  have  seen  this  strikingly 
illustrated  in  a  girl  about  thirtwn  years  old.  For  weeks  she  had  suffered 
from  sick  stomach  on  rising,  and  had  vomited  her  breakfast.  There  was 
no  cough  or  other  symptom  I'eferable  to  the  tliroat,  and  yet  the  clipping 
of  an  elongated  uvula  gave  iuiniediate  and  permanent  relief.  The  diag- 
nosis would  appear  simple,  and  yet,  Ijecause  of  a  considerable  variation  m 
the  normal  length  of  the  uvula,  and  l>eeause  of  the  tendency  to  ^ng  which 
often  characterizes  these  cases  from  over-irritability  of  the  pharynx,  it  is  not 
always  easy.     The  average  length  of  the  uvula  in  the  adult  is  not  quite 

'  Dbeflsea  of  the  Throut,  p.  93. 


< 


4 


1 


TBK  TON8IUS,   THE   PHAKYNX,   AND  THE   UVULA. 


409 


I 


I 


I 


half  an  inch.  The  inclination  of  most  patients  on  the  fii^t  examination  of 
the  throat  is  to  hold  the  hreath,  distort  tlie  face,  and  draw  up  the  palate. 
Thus  we  are  prevented  from  observing  the  throat  in  its  natural  position, 
and  cannot  tell  whetber  at  rest  the  uvula  hangs  on  the  tongue.  The  patient 
should  be  instrueteil  to  breatiie  ipiietly  and  to  let  the  face  be  in  repose. 
The  toDgtie  should  be  deprtssed  just  enough  to  allow  a  thorough  view. 
We  often  find  then  that  tlie  uvula  rests  on  the  tongue,  and  in  many  cases 
its  mucous  raembnme  bangs  as  a  tip  bt'luw  the  organ  proper,  constituting 
the  condition  known  as  **  8tripi>ed  uvula/' 

Treatment. — Of  course  the  cause  sliould  be  fii-st  removed.  In  recent 
cases  an  astringent  gargle  is  often  sufficient.  I  question  whetlier  anytliing 
is  better  than  a  solution  of  tannin  in  glycerin  and  water, — say  thirty  grains 
of  tannin,  half  an  ounce  of  glycerin,  and  water  eiumgh  to  make  tbree  ounces. 
When  the  elongation  i>ersists,  or  returns  frequently,  uvulotomy  should  be 
piactised.  Only  enough  should  be  removal  to  reduce  the  uvula  to  the 
normal  length,  A  five  per  cent,  solution  of  cocaine  should  be  carefully 
applied  with  a  cotton- wrapped  probe  two  or  three  times  ;  then,  afler  a  few 
minutes'  delay,  the  tip  of  the  uvula  siiould  Ix^  caught  with  long  forceps 
held  in  the  left  hand  and  drawn  gently  forward  ;  the  scissi^rs,  which  should 
be  long,  stout,  and  b!unt-poiute<lj  are  tlien  dirc^'tt^  so  that  the  cut  surface 
looka  upward  and  backward.  By  this  manteuvre  the  raw  surface  is  not 
irritBted  by  the  passage  of  food.  Care  should  be  taken  not  to  exert  much 
tnction  on  the  uvula,  for  by  so  doing  too  much  mucous  membrane  will  be 
removed  and  an  ugly  and  rather  painful  stump  left  to  beaL  A  few  in- 
itaooes  of  alarming  hemorrhage  have  l>een  reporta:!,  but  they  are  so  exceed- 
ingly rare  that  the  danger  of  this  cMm[»3icntinn  need  not  be  considered. 
There  is  often  a  good  deal  of  difficulty  in  swallowing  fiir  a  few  days, 
Uigrther  with  pain  which  shoots  up  towaixls  the  ears.  Holding  crfickc<l  it-e 
b  the  month  is  helpful,  and,  when  the  dysphagia  is  dwided,  the  family  or 
|ttti«nt  may  l>e  instructed  how  to  apply  a  little  of  a  four  per  cent,  solution 
of  ooGaine  to  the  raw  surfaa^  just  Ix'fore  eating. 

DBFORMITY  AND  DEFECTIVE  INNERVATION   OF  THE   UVULA. 

A  certain  interest  has  recently  been  aroused  in  this  subject  by  an  article 
UDr.  Charles  L.  Dana  in  The  Amaivan  Journal  of  Insriniti/  of  April,  1896* 
In  an  examination  of  one  hundred  and  eight  insane  patients  Dn  Dana  found 
tlmiiet  fifty  jjer  cent,  with  a  uvula  subject  to  deformity  or  defective  inuerva- 
tioo^  while  in  one  hundred  normal  jwrsons  the  examination  was  entirely 
^tive.  He  concludes  that  **a  uvula  twiste<l  to  one  side,  and  not  iji- 
Btrvated,  forms  an  anatomical  and  physiological  stigma  of  degeneration.'' 

Somers^  also  reports  an  interesting  case  of  bifid  uvula  with  degeneracy. 
Hi([0(ifceB  Berens  as  having,  in  an  investigation  of  three  thousand  throats, 
Rwod  the  uvula  abnormal  in  only  eighty-four  cases,  fourteen  of  which  were 
<%ly  cleft. 


'  New  York  Medical  Journal,  Novemlier  21,  1896. 
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STENOSIS  OF  THE   LARYNX. 

Inasmxfoh  as  the  following  articles  oo  stenosis  of  tlie  larynx  and 
laryngeal  growths  are  supplemental  in  their  Dature,  the  reader  is  re- 
ferred to  the  original  work  (vol.  ii.)  for  many  of  the  salient  points.  In 
th^e  supplementary  articles  the  writer  will  emleiivor  to  consider  only 
tlie  newer  aspects  of  the  subjects,  and  will  avoid  any  re|ietition  of  the 
original  except  where  it  is  deemed  necessary  to  more  clearly  emphasize  tlie 
points  under  consideration  and  to  preserve  a  txjntinuity  of  context.  The 
article  on  stenosis  of  the  larynx  will  refer  to  the  ehronie  type  in  ct^ntra- 
distinction  to  the  acute  type  as  represented  by  diphtheritic  or  membranous 
croup. 

The  dividing  line  in  the  description  of  the  same  morbid  conditions  as 
they  exist  in  children  and  adults  is  often  a  matt^^r  of  great  nicety  to  deter- 
mine, and  any  consideration  will  naturally  jiartake  somewliat  of  repeti- 
tion ;  and,  although  there  are  many  dist^ases  ]>eculiar  to  childhood  alone, 
nevertheless  there  are  many  which  appear  both  in  children  and  adult  life, 
varying  only  in  their  characteristics  and  severity  commensurate  witli  the 
diiTerenoe  of  development  and  susecptibility  in  the  two  ages. 

The  infantile  larynx  being  such  a  very  small  organ  in  proportion  to 
the  importance  of  its  vital  function,  any  marked  malformation  or  constric- 
tion shows  itself  verj*  readily  in  interference  with  its  function  of  respiration, 
and  it  is  for  this  reason  uudrmbtecUy  that  we  see  so  few  instances  of  con- 
genital deformities  of  the  larynx.  This  fact  may  also  account  for  manv 
of  the  sudden  suffocative  deaths  shortly  after  birth. 

The  comparative  rarity  of  congenital  laryngeal  deformity  is  further 
demonstrated  by  the  testimony  of  those  whtv  have  had  large  experience  with 
intubation  for  acute  stenosis  in  children.  Here  the  educjited  finger  quickly 
determines  any  deviation  from  the  normal  contour,  especially  in  the  upper 
portion  of  the  larynx,  while  any  obstinate  impe<limcnt  in  the  passage  of  the 
tube  below  would  probably  indicate  stricture  in  the  subglottic  region. 

It  is  a  noteworthy  fact  that  the  landmarks  for  our  guidance  in  intuba- 
tion in  children  are  seldom  obliterated  by  tx^ngenital  deformities.     Aside 
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tumors,  the  principal  causative  factoi-fi  m  congenital  stenoBis  are  be- 
itditan'  sj^pbilis,  tuberculosis,  extcrual  glandular  eulargementSj  and  arrest 
of  development  These  may  find  their  immediate  expression  in  tumefae- 
iem^  ulcerations,  abscesses,  loss  of  substance,  pamlysis,  spasm,  and  external 
prespore. 

J.  H.  Brj'an,  of  Washington,  D,C,/  reports  a  case  of  laryngismus  due 
to  oongenital  valvular  formation  of  the  upper  orifice  of  the  larynx.  The 
child  was  subject  to  tonic  laryngeal  spasm  from  the  time  it  was  two  weeks 
old.  The  epiglottis  was  found  to  be  irregular  in  outline  and  bent  back- 
wird  over  the  laryngeal  cavity  ;  spasm  was  attributed  to  a  bindiug  of  the 
fpigk»ttls,  t!au8ing  the  ary epiglottic  fclds  to  come  almost  in  apposition,  pro- 
dactng  a  slight  stridor  during  inspiration  ;  the  child  had  pliimosiii,  and  was 
fed  OQ  csow's  milk.  On  diluting  the  milk  and  relieving  the  phimosis,  the 
raqHration  lost  its  spasmodic  character  and  Ijct^me  normaL 

Meinbard  Schmidt,  of  Cux haven,'  reports  a  case  of  stenosis  from  con- 
gmital  compression  of  tiie  sides  of  the  epiglottis.  The  stridor  was  violent 
wm  after  birth.  The  child  lived  seven  montlis.  The  epiglottis  was 
bund  l>eDt  so  that  the  two  lateral  sides  were  strongly  in  apjxisition,  causing 
the  laryngeal  aperture  to  resemble  tlie  figure  8,  leaving  a  small  breathing 
opening  back  and  front. 

Through  the  courtesy  of  Dr.  Jolm  CyDwyer,  of  New  York,  the  author 
f*«ntly  examined  a  child  four  months  old  who  had  had  noisy  and  restrict^ 
lin-ngeal  breathing  since  birth.  The  examining  finger  detected  a  bound- 
down  and  distorted  epiglottis  and  adherence  of  the  arytenoid  cartils^es. 
The  condition  was  relieveil  by  the  passage  of  sounds  and  forcible  divulsion 
by  meaDs  of  the  finger. 

Deformities  of  the  epiglottis  are  cf>n9idered  by  some  as  among  the 
common  forms  of  congenital  mairorniation. 

H.  Ashley*  reports  a  case  of  tnljercular  laryngitis  in  a  child  of  twenty 
8M)Dtbs,  with  urgent  laryngeal  dyspncea,  for  w^bich  intubation  was  sucoess- 
foily  employed.  The  child  dieil  six  weeks  later  from  measles.  Autopsy 
riumed  tubercular  ulcerations  in  tlic  laiynx, 

Emil  Miiller*  reports  the  sudden  death  of  a  child  five  mouths  old,  due 
toprfomre  of  a  large  thymus  gland  and  the  escajie  of  milk  into  the  air- 
flMges,  filling  the  larynx,  trachea,  and  brouehial  tubes. 

fliieradorff*  reports  a  fatal  case  of  tnbereular  laryngitis  with  stenosis  in 
> child  thirteen  months  old. 

Cle^,*  of  Liverpool,  reports  a  case  of  ctingenital  respiratory  obstruo- 
oimin  an  infant  four  days  old,  from  swelling  of  a  naevus  at  the  ba^e  of  the 


*  Lancet*  Lnndon,  October  8,  1801. 

*  CentTwIUatt  fur  Chirur^ie,  Leipzi^^  August  8,  1892. 

*  Bnti^li  iledical  Juuriial,  April  25,  1891. 
^  G&z.  MM.  de  Strasbourg,  April  5,  1890. 

*  JnBrbuch  fur  Kinderheilkunde,  Leipstig,  Bd.  XJtiiii.,  1891. 

*  Bnti&h  Medical  Journal,  London,  JanuAry  9,  189*2. 


412 


STENOSIS   AND   TUMORS   OF   THE   LARYKX* 


tongue.     Tmclicotoray  was  j^erforiiied,  aiid  death  occurred  thirty-six  hours 
later  from  a  compliL-atiiig  pneiiiiiunia. 

Chiari,  of  Vienna,'  repurts  a  ame  of  heralitary  syphilis  in  a  boy  foiun^| 
and  a  half  years  old.  There  was  severe  dyspncua  for  six  mouths ;  the 
larvugeal  miieous  membrane  was  reddenetl  arjd  thiek  Ix'low  the  vocal 
cords;  the  right  arHenoid  cartilage  was  very  thick,  adducted,  and  station- 
ary ;  the  right  vocal  eoitl  was  deeply  ulcerated  in  the  middle  third.  Mer- 
curial treatment  w^as  osed  and  tracheotomy  jjcrformed  on  the  third  day 
after  being  seen.  The  canula  remaint^l  in  seven  weeks,  at  which  time, 
under  mixed  treatment,  the  larynx  became  norm  ah 

Other  than  the  immediate  onset  of  symptoms  due  to  hereditary  or  con- 
genital causes,  the  urgent  symptoms  may  be  delayed  fur  an  indefinite  period, 
and  we  may  have  later  stenosis  from  additional  causes,  among  which  may 
be  mentioned  primary  cedema,  stenosis  associated  with  acute  laryngitis,  acute 
infectious  diseases,  tlie  exanthemata,  phlegmonous  diseases,  rachitis,  Bright's 
disease,  traumatisms,  spasm  or  paralysis  from  central  disease,  pressure 
reflex  from  nose,  nasa-pharynx,  or  pharynx^  and  malnutrition,  stenosis 
from  fomgn  bodies,  and  also  stenosis  due  to  retained  tracheal  mnulte  and 
from  pressure  effects  of  intubation. 

Acute  primary  oedema  in  children  is  a  corapai*atively  rare  affeetjon^j 
F*  Barjou^  considers  it  as  an  infectious  disease,  stating  that  streptococci 
and  pneumoeocci  have  been  found  in  a  numl>er  of  instances,  and  also  giving 
the  opinion  tliat  cold  and  traumatisms  are  but  occasional  causes  favoring 
the  penetration  of  germs  within  the  organism* 

Felix  Pcltesohu^  rejwrts  only  8  eases  of  acute  cedema  in  a  total  number 
of  5161   throat  cases  treated  in  his  clinic,  and  none  of  them  in  diildi'cn. 
In  the  report  of  3887  autopsies,  tedema  of  the  larynx  was  noted  in  210 
instant^es, — 149  in  men,  40  in  women,  and  21  in  children.     Of  the  whole      i 
number,  44  cases  occurred  io  regional  and  166  in  systemic  disease.  H 

Fasano*  reports  a  sevei^e  case  of  stenosis  in  a  boy  of  ten  years,  occurring 
a  few  hours  after  an  attack  of  erysipelas. 

Dr.  de  Seroizelles*  re[>orts  instances  of  stenosis  in  children  from  simple 
laryngitis. 

Vladimir  A.  Padiitcheff®  reports  a  case  of  intense  cedema  of  the  an^-j 
epiglottic  folds  and  of  the  epiglottis  suddenly  developing  in  a  boy  ofl 
eleven  years,  w^ho  was  ill  with  measles.     Tracheotomy  was  }>erformed< 

Boris  I.  Kotelausky ''  also  reports  a  case  of  stenosis  occurring  one  week 
and  a  half  after  an  attack  of  measles  in  a  boy  of  eleven* 


'  Arcbiv  fur  Kinderheilkunde,  Stuttgart,  Bd.  xv.,  1B98, 
'  Gastettt!  des  Hopitaux,  Paris,  Mny  19,  1894. 

*  Berliner  kliribehe  WfHsbenRclinft,  Nm-emb^r  4,  1889. 

*  Archiv  fiir  GynikoloErie,  Berlin,  July,  1S94. 

*  Jour  de  MM.  et  de  Chinirg.,  18S7. 

*  Joumnl  of  Lurynj^ology,  London,  January  24,  1892. 
'  Centrulblfltt  fiir  Lnryngologk,  1887. 
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Contran*  to  the  prevalent  opinion  that  aHleniatoiis  laryngitis  is  commoa 
m  tiiecoun^  of  Bright*s  disease,  Dr.  de  Havilland  Hall  eonsidtirs  it  to  be 
qatte  mre.  Sir  Morel  1  Mackenzie  in  a  import  of  two  hundred  cases  of 
Brigbt^s  disease  found  no  cBdema.  Dr.  Geoi-ge  Johnson  *  states  that  with 
I  very  large  experience  he  never  saw  a  case  of  cedema  of  tlie  larynx  with 
Bright*^  disease. 

Whiphani  and  Del^pine^  rej>ort  a  fatal  ease  of  stenosipi  occurring  in  a 
boy  fourtec^n  years  of  age.  In  the  discussion  there  was  some  doubt  thrown 
OQ  the  diagnosis,  the  opinion  being  advanced  that  it  was  a  coexisting 
Imon  of  syphilis  and  tuberculosis. 

Dr.  C,  Lewis'  reports  a  case  of  abductor  paralysis  of  the  right  voual 
cord,  in  a  child  of  eight  years,  frora  acfpiirtKt  syphilis. 

Strauss/  of  Berlin,  in  a  study  of  late  syphilis  in  children,  re[>orts  three 
only  as  having  occurred  in  eight  years  in  the  clinic  of  B.  Baginsky 
of  over  two  thousand  patients  yearly,  thus  indicating  a  conipamtivc  rarity, 
llMBe  occurred  in  a  girl  of  seven  ycars^  a  girl  of  twelve  years,  and  a  boy 
of  twelve  years,  and  are  fidly  reported. 

Though  the  reported  cases  may  l>e  rare,  I  consider  it  necessary  always 
lo  keep  $\'philts  in  mind  as  a  cause  in  progressive  stenosis,  as  the  timely 
admnubtratioii  of  mercurials  and  iodides  may  avert  a  more  serious  con- 
ditioQ. 

The  relation  Iwtween  rachitis  and  larj*ngeal  spasm  in  children  isempha- 
ftnd  by  P.  Masucci/  He  confirms  the  opinions  of  others  in  this  relation, 
ad  te(K>rt8  the  presence  of  rachitis  in  sixteen  out  of  twenty  cases  of  glottic 
ipMm  noticed  by  himself. 

Dr.  Thesch,  of  Fmnk fort,* considers  improper  nourish ment  and  hygiene 
snkoet  potent  factor  in  the  production  of  glottic  spasm  in  cliildren. 

William  Squire,  of  London ;  Kossowitz,  of  Vienna,  and  BulF  give 
▼ay  positive  evidence  of  this  relation. 

Foreign  l>odies  may  cause  stenosis  primarily  from  their  mechanical 
I«WiiiX!  and  from  the  secondary  inHammatory  reaction,  tumefiaction,  gran- 
Qlitions,  or  absoesaeB. 

G.  H.  R.  Holden*  reports  a  case  of  a  child  fourteen  months  old  who 
few  a  hook  from  liis  mother's  dress  into  liis  larynx.  Symptoms  came  on 
tTienty-two  hours  afterwards;  recovery  followed  removal  after  laryngo- 
tndieotomv. 


^4oumal  of  Laryngologj,  London,  January  24,  1892. 
*Britbh  Mediciil  Jnurnai,  March  16,  1889. 
'Olttijow  Modicftl  Journal,  1887, 

*  Apchir  t  Kinderht*ilkund©,  Stuttgart,  Bd.  xiv,  H.  1,  1892;  Journal  of  Lttrjngology, 
%<imher,  1892. 

^Aithivo  Italiano  dl  Pediatria,  Niipleif  voIh  xii.,  No.  2. 
'Berliner  kllnUche  Wochon<>hnfl,  1887, 
^  Anntial  of  Ihtf  UriiverBMl  M«>dical  Sciences,  1895,  vol.  ii. 
*aritiit»  Mcdicftl  Jouraftl^  Man;h  12.  1892. 
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West '  reports  a  case  of  a  gill-plate  of  a  herring  lodged  io  the  larynx 
of  a  child  Dine  months  old.     Removed  several  days  aftfer  a  prelim ioary 

tracheotomy. 

Desvernine^  reports  a  case  of  a  phi  in  the  larynx  of  a  child  four  months 
old,  producing  a  fibrinous  cast  of  the  larynx  and  trachea.  Recovery  after 
tracheotoaiv. 

Cases  illustrating  tiie  tolerance  of  the  larynx  to  foreign  bodies  are  re- 
ported by  Skinner.^  A  child  twelve  months  old  coughed  up  an  oraoge- 
seed  after  forty-six  days'  retention  in  the  larj'nx. 

Helen  S.  Chi  Ids*  reports  a  ease  of  a  clove  being  expelled  after  a  resi- 
dence of  five  weeks  in  the  larynx  of  a  boy  five  years  old* 

E.  de  PradeP  reports  a  case  of  pseudo- whooping-cough  in  a  child  of 
live  yeai^,  wlio,  after  two  months'  retention^  coughed  up  a  |>ebble,  with  cure 
of  spasmodic  symptoms* 

Symptoms. — The  subjective  symptoms  of  progressive  laryngeal  ste- 
ntisis  in  children  are  hoarseness,  cough  of  a  cr»:tupy  ehamcter,  and  d}'spQoea 
on  exeitioo,  wldch  are  at  once  sufficient  to  draw  attention  to  the  larynx. 
These  symptoms,  with  occasional  spasm  of  the  glottis,  precede  the  more 
constant  and  well-known  inspiratory  stridor  and  accessor^"  respiratory  mus- 
cular aetiiju  of  a  j>ermanent  and  dangerous  stenosis.  It  must  always  be 
borne  in  mind  that  severe  laryngeal  spasm  may  at  any  time  complicate  a 
steDosis  of  whatever  nature.  ^M 

The  means  at  our  disposal  for  detecting  the  nature  of  the  stent^is  are 
the  laryngeal  mirror,  digital  examination  by  the  index  finger^  transillumi- 
nation  of  the  larynx,  forced  laryngoscopy,^  and  by  the  aid  of  the  Rontgen 
rays. 

A  thorough  examination  of  the  pharynx  is  also  often  very  necessary  for^ 
the  detection  of  any  lesion  that  may  originate  or  extend  into  the  pharynx.  ^M 

Tlie  mirror,  when  it  can  be  utilizetl,  affbnls  the  l>est  means  of  detection. 
In  grown  children  this  t^an,  as  a  rule,  always  be  ac<*omplishc<1 ;  in  younger 
children  the  difficulties  of  its  use  are  necessarily  greater,  but  with  expert- 
ne8s  and  care,  even  in  very  young  childi'en,  a  satisfactory  examination 
may  be  made,  a  glance  being  often  all  that  is  necessary  to  the  practised 
eye.  Coraine  applied  to  the  fauces  greatly  aids  in  the  tolerance  of  the  mir- 
ror. Aside  from  **  gagging,"  the  great  tendency  to  the  generation  of  mucus, 
and  even  vomiting,  may  render  the  examination  impossible,  and  we  may 
have  to  resort  to  narcosis  ;  chloroform  slionld  l>e  preferred.  Under  narco- 
sis the  tongue  must  be  well  drawn  out.  The  epiglottis  may  have  to  be 
depressed,  and  the  accumnlation  of  mucus  must  l^e  constantly  wiped  away. 


*  Lancet,  London,  April  9,  1892. 

■  Revi*ta  dv-  las  Clt^noins  MMicm,  Hnbanft,  September  6,  1889. 
»  British  Mediciil  Jounml,  May  7,  1892. 

*  Doctors'  Weekly,  New  York  City,  Fetmiin^  6,  1802. 

*  La  France  Medicale  et  Paris  MMical,  Paris,  April  6,  1896* 

*  See  article  on  Autoscupy,  p.  ©00  of  this  volume. 
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ter  F.  Chappcllj  of  New  York/  refers  to  a  method  of  administering 
belladonna  to  the  extent  of  dryness  of  the  fauces^  fbllowGd  by  opium,  in 
order  to  lacilitate  examination  and  en  do  laryngeal  operations  in  children. 
He  used  it  sueoe^sfully  in  removing  papilloma  in  three  children^  twOj  three, 
tod  tliree  and  a  half  years  old. 

Digital  examination  by  the  index  finger  is  a  very  valuable  means  of 
detecting  superior  stenoses,  and  should  be  praetisetl  when  the  mirror  cannot 
be  used  ;  it  also  serves  to  locate  any  pharyngeal  cause  of  obstriietion,  In- 
tobatiou  has  taught  that  much  can  be  accomplished  by  such  examinatioD. 

Electric  transillumination  by  L,  Volt-olini*s*  method,  and  modified  by 
Freodenthal,^  may  be  of  service  in  certain  instances. 

Skiagraphy  (X-rays)  will  undoubtedly  become  an  eflScient  means  of 
eiaminatioD,  especially  in  detecting  the  location  of  foreign  bodies  and  the 
more  dense  varieties  of  tumors.  J.  Walker  Dowuie*  reports  a  case  of  de- 
tfidion  and  removal  of  a  pin  in  a  young  man  nineteen  years  of  age  with  the 
Militanoc  of  skiagraphy, 

Eecat  *  describes  a  special  instrument  for  laryngos(3opy  on  young  and 
frightened  children:  **The  instrument  is  conceived  on  tlie  principle  of  a 
fiBtractor,  and  serves,  by  pulling  forward  the  base  of  the  tongue,  to  open 
the  pharynx  an tero- posteriorly."     A  minute  description  follows. 

The  differential  diagnosis  between  laryngeal  and  pharyngeal  respiratory 

obstruction  is  of  great  importance.     Tonsillitis,  faucial  diphtheria,  lingual 

sweUiDg,  or  any  acute  or  chronic  inflammatory  processes  of  tlie  pharynx 

my  give  rise  to  obstructed  breathing.     Perhaps  the  most  common  chronic 

CDodition  rec|Uiring  difierentiation  is  |>ost-pharyiigeal  abscess.     The  promi- 

iNSit  points  characteristic  of  pharyngeal  obstruction  are  difficulty  of  swal- 

bvriagt  thick  (pharyugeal)  voice,  and  open  mouth.     These  with  the  aid  of 

{ibairogoscopy  and  digital  examination  will  determine  the  exact  charar'ter. 

George  M,  Swift,  of  New  York,*  refers  to  slight  narctisis  by  chloroform 

in  order  to  differentiate  between   laryngeal  spasm  and  obstruction  from 

<itbcr  causes:  the  former  will  give  way  under  chloroform,  while  if  due  to 

riiBtriiction  the  symptoms  will  c<mtinue. 

Sajous  and  Maesei'^  point  to  the  great  necessity  of  differcntiatiug  Ijc- 
tween  sub-  and  infra-glottic  stenosis  in  order  to  iutclligently  direct  prop<tr 
tatment. 

The  prc^nosis  of  laryngeal  stenosis  raiM,  of  necessity,  depend  entirely 
«tlb«  cause  of  the  obstruction  and  the  amenability  of  that  cause  to  treat- 
*8iit,  bearing  in  mind  always  that  all  progressive  obstructive  lesions  are 


'New  York  Eye  und  Eur  Inflrmnry  Reports,  January,  1895, 

*  Monataachrift  flir  UhrenbeHkmi<le,  November,  1888. 
'  Mcdicini*che  Moottti'achrift,  November,  18851. 
*01aBgow  Medical  Joiinml,  NoveraWp  1896. 

*  JoamAl  of  Laryngology,  RhiDoLigy,  and  OUilogy^  London,  March,  1897. 
•New  York  Mediciil  JoumuU  April  16,  1803. 

^  A.miuAl  of  \he  Uaiver^ai  Medical  Sclenoet,  1896,  roL  It, 
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very  prone  to  acute  exacerbation,  either  of  spasm  or  acute  inflanimatory 
action,  thus  increasing  the  danger  of  an  unfavumble  prognosis.     It  must 
al&o  be  borne  in  mind  in  the  case  of  chronic  stenosis  that  one  can  breathe 
til  rough  a  very  small  laryngeal  space  as  long  as  that  s]Tace  remains  unea-^H 
croaehed  upon.  ^| 

Treatment. — Aside  from  treatment  of  the  constitutional  and  extra- 
laryngeal  causes  u]Mm  which  the  stenosis  may  primarily  depend,  treatment  is 
al^o  called  for  against  the  immediate  attack,  and,  aecondly,  with  the  view  of 
permanently  overc<3ming  any  chronic  resultant  intra* laryngeal  changi.*s 
which  keep  np  the  progressive  stenosis.  ^M 

Where  spasm  is  a  prominent  feature  under  the  first  heading,  there  isH 
nothing  better  for  immediate  and  lasting  efleet  than  some  form  of  opium  or 
morphine,  limiting  the  dose  according  to  the  age  of  the  child  and  the  effect 
produ(?ed.     Chloroform  may  also  be  usetl  for  an  immediate  effect. 

To  ward  off  an  anticijmted  attack  of  spasm,  full  doses  of  bromide  of 
sodium  and  chloral  hydrate  may  be  administered,  but  their  effect  is  too  slow 
for  immediate  use. 

Kurt  ^  reports  a  case  of  chronic  tonic  spasms  in  a  girl  six  years  old,  a 
sequel  to  whooping-c*_>ngh,  cured  by  irritation  of  the  conjunctivas  and  nasal 
mutYJUs  membrane,  the  theory  Iteing  that  irritation  of  c|uiesf?f?nt  branches  of 
a  nerve  will  control  reflection  and  contraction  in  otlier  branches.     He  iised,i 
a  feather  dip|>e4l  in  a  mixture  of  quinine  and  sugar.  ^H 

For  acute  adcma,  either  primary  or  of  the  nature  of  a  tx>mplicating 
acute  inflammatory  stenosis,  the  external  application  of  cold  by  means  of  the 
ioe-bag  or  ice-water  coil  is  one  of  the  best  means  at  our  disposal.  Where 
there  is  much  dry  mucous  scc*retitm,  the  careful  inlmlation  of  steam,  either 
plain  or  imprcgnatetl  witli  sixlative  substances,  may  be  used,  but  its  iiidi&->^ 
criminate  use  must  be  guarded  apiiust,  ^| 

A.  H.  Bnekmaster,  of  New  York,*  repoiis  the  successfid  use  of  injec- 
tion of  hot  water  (liO"^  F.)  against  the  oedematons  parts,  thereby  averting 
a  tracheotomy. 

Betz,*  in  a  case  where  tracheotomy  was  refused  in  a  child  eighteen 
months  old,  with  croup,  reports  a  cure  with  tlic  assistance  of  inhaling  every 
fifteen  minutes  three  drops  of  a  mixture  containing  ether  sulphate,  three 
parts  ;  acetic  ether,  one  part ;  mentholj  one-tenth  part.  ^M 

In  older  children,  or  where  access  may  be  had  to  the  larynx,  scarifica- 
tion may  be  employed  in  suitable  cases ;  but  this,  with  all  other  principles^— 
of  interference,  must  depend  on  our  ability  to  employ  them.  H 

If  the  stenosis  persists,  tracheotomy  or  intubation  must  necessarily  be 
performed.  The  choice  of  operation  will  somewhat  depend  on  our  know- 
ledge of  the  character  of  the  stenosis,  but  preferably  the  latter  if  a  competent 


'  Mt'dicrftl  Press  and  Circular,  Ijcmdon^  June  8,  1891. 

'  New  York  Medicftl  Journal,  1B87. 

•  Mediciil  World,  Phitadelpbia,  Miireh,  1893, 
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tatobadonist  be  at  hand,  resorting  to  traeheotoray  in  case  of  failure  of 
mtabatioD. 

Dr.  Glaser/  of  Hamburg,  re[K>rts  an  iD*.taiice  of  cure  by  prophylactic 
traebeotomy  in  a  rachitic  child  one  year  old  who  bad  violent  sj^asma  of  the 
giottk 

For  overcotning  perraauent  or  progressive  stenosis  some  means  of  intra- 
laryngeal  pressure  must  be  invoked,  and,  when  it  can  be  aecomplisheil, 
there  is  no  better  metliod  than  intubation  as  originated  by  Dr,  0*Dwyer,  of 
New  York-  The  introduction  of  intubation  has  litidoiiibtedly  revolutionized 
the  subject  of  intra-Iaryngeal  dilatation.  By  its  use  we  can  at  the  same 
time  secure  sufficient  breathing  space  and  ]K?rraaoent  dilatation,  and  tlie 
tube  can  be  worn  for  an  indefiuitc  tiuie,  thus  doing  away  with  the  noces- 
lity  of  oft-repeated  and  transitory  dilatation  by  the  older  methods,  and 
in  the  great  majority  of  instances  preventing  the  necessity  of  a  pre v ions 
Kncbecytomy.  It  may  undoubtedly  be  net^essary  in  certain  very  close, 
imse^  wad  irregular  strictua^s  to  jierform  tracheotomy  both  for  immediate 
relief  and  to  allow  of  dilating  the  stricture  from  below,  or  some  intra- 
larfmgeal  cutting  operation  for  the  lilierating  of  cicatrices  or  webl)cd-like 
tifliie,  after  which  intubation  may  be  performed  for  its  permanent  effect. 

Recent  literature  records  the  vtiry  successful  use  of  intubation  in  re- 

lieviiig  not  only  the  stenosis  primarily  originating  in  the  larynx,  but  also 

the  aeoondary  stenosis  due  to  weariug  the  tracheotomy  tube,  for  whatever 

cauae  it  may  have  been  employed,  and  where  it  is  desirable  to  dispense 

its  |>crmanent  use.     It  is  well  known  that  in  certain  oases  of  trache* 

ay,  especially  when  performed  high  up,  it  becomes  necessary,  for  various 

ressoDA,  to  retain  the  cauula  for  an  indefiuite  period,  and  the  longer  it  is 

Rtemed  the  greater  is  the  danger  of  its  permanent  use  becoming  indispen- 

abl^  resulting  in  loss  of  development,  intra-laryngcal  atrophy  and  anky- 

losfi  from  disuse  of  the  oi^n,  and  also  producing  a  secondary  stricture  from 

Bflre  or  less  closure  of  tlie  larynx  at  the  superior  aspect  of  the  tracheotomy 

voond.    Id  all  cases  of  tracheotomy  in  children  we  should  endeavor  to  dis* 

fme  with  the  canulaat  the  earliest  moment,  and,  if  practicable,  to  anticipate 

4e  [loeeibilities  of  its  ajntinnauce  by  resort,  to  intubation.     The  technique 

of  btubatiou  and  shape  of  tubes  for  chronic  stenosis  are,  in  the  main,  the 

ttmeas  those  employed  in  croup,  varying  according  to  the  demauds  of  the 

iriividual  case.     For  the  details  of  intubation  the  reader  is  referred  to  the 

Article  on  the  subject.  — — 
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TITMORS  OF  THE   LAEYNX. 

The  subject  of  tiimoi's  of  the  larynx  is  so  thoroughly  treated  in  th4 
original  work  that  no  attempt  will  Ix^  made  in  the  siip|)lementary  article 
other  than  to  illuBtratc  or  empliasize  some  of  the  leading  points  pi'evionsly 
consideretl  by  the  reports  of  cases  and  opinions  bearing  on  the  various 
aspects  of  the  subject.  The  principal  innovation  during  the  time  elapsed 
is  the  treatment  of  papillomata  by  the  intra-Iaryngeal  pressing  eflect  of 
intubation. 

DesverDinc*  reports  an  instance  of  nine  multiple  congenital  |>apillomata 
in  a  scTofuIous  child  of  seven  years,  cured  by  tracheotomy  and  removal  oi' 
the  growths.  ^| 

Ret^'  reports  a  ver>'  interesting  and  unusual  case  of  congenital  laryngeal 
papilloma  in  a  child  of  ten  and  a  half  years^  associated  with  ordinan' 
warts  on  the  hands.  They  resisted  all  treatment,  including  astringents, 
cauterizations,  and  evulsion. 

Gougenheimer'  reports  congenital  confluent  |mpilloma  io  a  child  of 
five  years  with  excellent  general  health.    Tracheotomy  and  crico-thyrotomy 
were  [jerformed^  bnt  grow^th  recurred  in  spite  of  electro-cantery  at  the  pointiH 
of  insertion,  " 

Moritz  *  describes  cases  of  twin-siaters  aged  twenty  years  with  papil- 
lomata  of  the  larynx.  One  began  to  suffer  from  hoarseness  when  two 
years  old.  He  advances  the  theory  I  hat  papilloma  of  the  larynx  may  be 
caused  by  inhalation  of  amniotic  fluid  mixed  with  gonorrhieal  discharges 
during  birth.  1^| 

I^avmud,  of  Lille,*  attaches  great  imjiortance,  io  the  etiology  of  laryn- 
geal (lapillomata,  to  repeated  irritation  and  a  catarrhal  process  which  may  in 
a  measure  explain  their  occasional  retrogression  after  tracheotomy,  the  irri- 
tation being  thus  removed.  I  ciinnt>t  but  believe  that  there  are  determining  : 
causes  in  the  production  of  laryngeal  growths  in  chihlren  otlier  than  local 
catarrhal  irritation^  owing  to  their  great  infrequency  as  c<]>m pared  with  the 
great  frequency  of  catarrhal  diseases  in  children*     Papillomata  represent 

^  Rovi&U  de  Iob  Ciencias  Medicas,  Habana,  September  6,  1889. 

*  Journal  of  Laryngoloa;y,  London,  Juh%  1891. 
■  Annual  of  the  Universal  Medical  Sciences,  1892. 

*  British  Medical  Journal,  November  26,  1892. 

*  Revue  de  Laryngologie,  d^Olologie,  et  dt?  Rhinologiej  Paris,  August  1»  1893. 
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Ullage  majority  the  tvp*i  of  laryngeal  growths  as  iseen  in  children  ; 
iitfaer  growtlis  are  conii>arativdy  rare,  while  inaliguaiit  groi^lhs  are,  as  Sir 
Morell  Mackenzie  says,  "a  pathologi<!al  curiosity."  Of  the  more  recent 
reported  cases  of  other  types,  L,  Grunola,  of  Munich/  mentions  a  case  of 
mixed  tumors  in  a  child  tliree  years  old.  He  removed  a  fibroma  from  the 
base  of  the  epiglottis  after  tracheotomy  and  subsequently  a  muliflower 
papilloma  by  larjTigo-fissure,  At  a  later  date  there  was  a  reearreuee  of  the 
pi^illoma  from  the  base  of  the  epiglottis,  which  was  removed  by  the  snare. 
G.  ZufBnger'  describes  a  peculiar  bilobed  morbid  growth,  keratosis,  in  a 
Tcmng  girl  sixteen  years  old^  arising  from  the  anterior  commissure  and  in- 
volving the  inferior  snrfaee  of  the  vnoa!  cords.  The  growth  was  covered 
with  small  bristle-like  appeudages, 

A  fatal  case  o{ absctm  is  reported  by  Jacobs^  occnirring  in  a  child  seven 
jneare  old.  There  was  embarrassment  in  expiration ;  nothing  was  shown 
by  the  Uiryngo8co{>e,  and  a  diagnosis  of  snhglottie  tumor  was  made ;  a  mass 
of  pcM  followed  a  tracheotomy,  and  the  child  died  of  pneumonia, 

A  case  of  scleroma  of  the  letl  vocal  cord  is  reported  by  Zuffinger*  in  a 
girl  of  ten  years. 

Eugi^ne  R^velliard*  reports  an  instance  of  polyp  of  the  trachea,  follow- 
ing tracheotomy  for  croup,  in  a  child  of  two  and  a  half  years.  It  was  re- 
moved witli  cure  after  a  second  tracheotomy.  This  was  undoubtedly  due  to 
irritatiOD  of  the  traciical  canuta. 

The  symptoms  subjectively  considereil  are  those  common  to  any  pro- 
gwive  involvement  of  the  larynx  leading  up  to  a  mwhanical  obstmetion. 
are  no  gul>jecti%^e  symptoms  absolutely  characteristic  of  laryngeal 
in  children,  and  the  l>est  that  can  be  done  is  but  to  oonjectnre  until 
true  objective  character  is  revealed  by  the  finger  or  mirror,  or  the 
QOQghitig  up  of  fragments,  as  in  some  cases  of  papilloma. 

The  pi*ogno6iaas  to  their  fatality  is  not  ne<-*cssarily  bad,  if  tracheotomy 
«n  bo  j)erfbrmed  early  enough,  in  case  of  serious  stenosis ;  and  speaking 
ofpapillomata,  the  prognosis  as  to  their  recurrence  must  always  be  guarded, 
M  Qoder  any  form  of  ti'eatment  there  is  a  marked  tendency  to  recurrence, 
cften  neoessitating  frequent  o|>erations,  wliieh,  though  rebuking  finally  in 
dkrcQFe  of  the  growth,  may  injure  the  }ihonatory  function  of  the  larynx. 

The  choice  of  treatment  in  papillomata  of  the  larynx  in  children  always 
ptKOti  points  for  mature  deliberation.  The  two  main  questions  are 
^(l^iber  to  adopt  the  endr»-  or  extra-Iaryngeal  methods,  and  wliieh  variety, 
ifritiier.  In  their  choice  much  will  de{K?nd  on  individual  and  accumulated 
^sp^nenioe,  ae  it  is  adapted  to  the  case  in  hand.  There  must  be  taken  into 
^^^'Dflkieraiion  the  age  of  the  patient,  the  amenability  to  manijiulation,  and 


'  Munich  medicinische  WochenBcbrlft,  No.  41. 

*  Wiener  kliniAche  WcK:!ienschrift,  Nu.  47,  1891. 
»  Pam  MMical;  Mftrt-h  16,  18^L 

*  Journal  of  Laryngology',  Londoni  July,  1891. 

^  Bemo  Mddlcale  de  la  Saiise  romande,  GenoYa,  March  20,  1891. 
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the  C3tt-ent  and  seat  of  the  growths.  It  is  always  a  temptatioo  to  try  the 
endo-laryngeal  ojieratton,  which,  if  it  gives  promise  of  success,  is  to  be  pre- 
ferred to  the  extra-laryngeal  methods ;  but  there  are  unquestionably  in- 
stances where,  from  the  charaeter  of  the  case  iu  all  its  phases,  the  endo- laryn- 
geal methods  should  not  be  eriiplnyed.  No  absolute  line  can  be  drawn.  The 
methods  of  endo-Iaryngeal  procedure  are  mainly  by  forceps,  either  after  the 
Mackenzie  type  or  the  tube  forceps,  the  latter,  from  my  own  experience, 
being  in  the  main  preferable;  the  snare,  either  cold  wire  or  galvano-c^u- 
tery ;  direct  application  of  caustics ;  application  of  astringents,  including 
alcohol,  which  of  late  has  been  used  with  doubtful  success;  and,  finally,  the 
pressure  effect  of  intubation.  The  points  favoring  the  endo-Iaryngeal 
methods  are :  a  child  of  sufficient  age  and  tractability  and  where  an  accu- 
rate command  of  the  larj'ux  is  possible,  a  rather  isolated  and  limited  area 
of  growth ^  the  more  pedunculated  type,  the  ease  of  access,  and  where  after 
the  removal  the  galvano-eantery  may  be  applied  with  equal  precision,  for 
I  consider  that  in  all  attempts  at  removal  the  base  of  operation  should 
always  be  cauterized.  Hemorrhage,  though  not  necessarily  excessive,  may 
interfere  with  a  proi>er  continuance  of  the  operation,  and  great  care  must 
always  be  taken  lest  adjacent  tissue  be  injured.  The  galvano-cautery  snare, 
though  unquestionably  efficient  when  it  c^n  be  used,  demands  an  extreme 
nicety  of  application  which  is  rather  difficult  in  children,  I  do  not  con- 
sider the  primary  application  of  caustics  practicable  except  in  a  most  re* 
stricted  type  of  grow^th  ;  it  is  too  slow  a  process.  In  using  the  galvano- 
cautery,  especially  on  the  lateral  aspect  of  the  larynx,  the  cautery  point 
should  be  guanled  ttj  prevent  cauterizing  the  opposite  side.  It  is  unneces- 
sary to  say  that  in  operating  by  the  endo-Iarj^ngeal  methods  without  general 
aniesthesia  cocaine  should  be  used,  rememljering,  however,  that  children 
are  very  susceptible  to  \tA  influence  ;  hence  a  small  quantit}^  of  the  weakest 
possible  solution  should  be  employed.  It  is  a  good  procedure  to  previously  ■ 
cocainize  the  pharyngeal  cavity  with  a  very  weak  solution  in  order  to 
facilitate  the  use  of  the  mirror,  and  then  to  isolate  a  small  quantity  of  a 
stronger  solution — from  two  per  cent,  to  four  per  cent, — in  the  lar^Tix  by 
means  of  a  syringe,  a  swab,  or  a  form  of  spray  that  will  enter  the  superior 
laryngeal  cavity.  There  have  been  a  number  of  reported  instances  of  the 
treatment  of  laryngeal  papilloma  by  intubation  with  the  idea  of  producing 
absorption  of  the  growths  by  means  of  the  pressure  of  the  tube.  While  un- 
questionably this  method  will  be  of  service  in  certain  cases,  its  success  will  de- 
pend on  the  favorable  location  of  the  growths,  so  that  pressure  can  be  intelli- 
gently exerted,  remembering  that  from  its  narrowness  of  calibre  the  subcordal 
space  is  best  adapted  to  this  t^-pe  of  pressure,  while  the  supracordal  space  is 
much  larger  and  yielding,  and  will  necessitate  an  enlargement  of  the  tube 
corresponding  to  this  region  in  order  to  properly  exert  the  required  pressure. 
Fenestrated  tubes  have  been  constructed  by  Lichtwitz,*  the  opening 


*  Journal  of  Lftryngologj,  London,  Febru&ry,  1899. 
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opposite  the  growth,  so  that  it  will  project  into  the  tube  and  ean 
^Ti^moved  by  forceps  through  the  tube.  Dr.  O'Dwyer,  of  New  York,* 
hm  ctinstrncted  a  fenestrated  tube  especially  adapted  for  sybglottic  growths 
io  <4iildren.  Dr.  O'Dwyer^  has  also  devised  eyliodritml  tubes  for  foreign 
txidies  in  the  laiynx  or  trachea.  The  tubes  are  much  shorter  thaj»  the  regu- 
kr  ones  and  much  larger  in  calibre  and  circumference,  hence  should  not  he 
left  irt  fUu  too  long  on  account  of  possible  ulceration  by  pressure  of  the  tube, 

Boaam,^  of  Brest,  reports  a  case  of  a  child  fifteen  months  old  in  which 
I  fngment  of  mit-ghell  was  lodged  in  the  larynx  or  traclica^and  the  patient 
was  cured  by  expelling  it  into  the  intubation  tube. 

Baldwin/  of  Columbus,  Ohio,  rejx»rts  a  cure  of  |mpilIoraata  by  intuba- 
tion in  a  child  of  eight  years.  The  growth  w^as  large.  Cases  are  also  re- 
ported by  A.  Rosenberg*  (two  cases)  and  Thrasher,*  of  Cincinnati, 

It  has  occurred  to  me  that  intubation  could  be  sul)sequently  used  to 
ejccrt  absorbing  pressure  oo  tlie  reniaiurug  parts  of  growths  left  by  partial 
maoval  by  endo-laryngeal  methods. 

When,  from  the  youthful ness  of  the  j>atient,  inability  of  control,  and 
liige  Of  diffuBe  extent  of  the  growths,  extra  laryngeal  methods  are  under- 
tiikexi»  which  methods  consist  of  thyrotomy  with  a  thorough  removal  of 
the  growths  and  subsequent  cauterization  and  tracheotomy  either  as  pallia- 
live  or  with  the  idea  of  recession  of  the  growths,  as  undoubtedly  happens  in 
1  certain  number  of  cases,  and  of  which  a  number  of  instances  have  been 
rvpofted,  I  think  that  if  there  is  a  tendency  to  recurrence  after  other  opera- 
tiooo^  tracheotomy  with  the  above  idea  in  view  is  certainly  worthy  of 
nooaimendation.  The  propriety  of  recommending  it  as  a  first  operation 
!■  questionable,  as  we  do  not  know  how  long  we  would  have  to  submit  the 
Alld  to  the  inconvenience  of  wearing  the  canula  before  the  growth  would 
itiophy. 

J,  A.  White  ^  reports  a  case  of  tracheotomy  becoming  necessary  in  a  boy 
^Ive  years  after  a  quick  and  luxuriant  recuri-ence  following  a  number  of 
derations.  Three  months  after  tracheotomy  the  grow^ths  had  almost  disap- 
pBMtti,  and  in  three  years  entirely  so. 

Cftrel»  of  Lyons,  France,*^  reports  a  case  of  spontaneous  recession  of  a 
{Apilloma  in  a  girl  of  four  years,  following  tracheotomy, 

F*  Masseiy*  though  admitting  the  tendency  to  recurrence,  speaks  also  of 


^Si^joui't  Annual,  1894. 

*  ArmuHl  of  the  Univereiil  Medical  Sciences*  1891. 

•K«vue  mensuelle  de»  Muladie*  de  rEntftrice»  Pans^  July,  1S96. 

^Vcdical  Ko(v:.rd,  New  Tork.  March  H.  18%. 

^  I>nitioh«  ni*Hl.  W«ichcnfichriftj  L<'ipzig,  August  31,  1893, 

'J<«injiil  of  the  American  Medical  Afiaociiition,  Au^st  22,  1892. 

'  Ibid.,  Oct^^ber  22,  1892. 

*U8«nittjiie  Medicttio,  Muy  ''.,  18til, 

*  Annals  des  Malndics  do  rUreillei  du  Liini^x,  du  Ncz,  ct  du  Phun'iiXf  P&m,  De* 
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the  tendency  to  disapi>earatice  afler  tracheotomy.     For  this  reason  he  depre- 
cates thyrotomy  and  laryngectoniy,  and  coosiders  operations  through  the      , 
mouth  and  tracheotomy  entirely  sufficient.  •^M 

F*  Semeleder  *  reports  a  papilloma  the  size  of  a  pea  at  the  anterior  com-^^ 
missure  in  a  child  of  eight  years.    Laryngo-fissure  was  performed.    Recur- 
rence took  place,  and  the  cliild  died  during  a  paroxysm  of  sutTocation  in 
pulling  out  the  canula. 

E,  Fletcher  lugalls,  of  Chicago,*  reports  a  case  of  multiple  papilloma  j 
in  a  boy  of  three  years,  Endo-laryngeal  operations  were  performed  ;  recur-  fl 
Fences  took  place,  and  death  occurred  from  bronchitis  in  ninety-six  hours,     " 

Bomeman,  of  Berlin,^  reports  four  cases  of  multiple  papilloma  in  chil- 
dren with  results : 

(1)  Laryngo-fissure;  voice  reraaiued  impaired. 

(2)  Tracheotomy  and  laryugo-fissure ;  sharp  spoon  and  curette;  recur- 
rence and  death  by  pneumonia. 

(3)  Laryngo-fissure ;  recurrence. 

(4)  Endo-laryngeal  methods  with  forceps ;  successful. 
R,  Kohler*  reports  a  recurrence  with  subsequent  death  from  diphtheria 

in  a  child  fourteen  months  old  with  multiple  papilloma,  aflter  superior 
tracheotomy  and  laryngo  fissure. 

A  successful  case  of  removal  of  multiple  papilloma  with  stenosis,  with- 
out precautionary  tracheotomy,  in  a  boy  of  ten  years,  is  reported  by  De  la 
Sota.* 

Clinton  Wagner,  of  New  York,*  reports  a  case  of  thyrotomy  in  a  child  J 
of  eighteen  months  with  laryngeal  growth.  H 

F*  T.  Paul  and  Mi  Jdleraass  Hunt/  of  Liverpool,  report  a  case  of  spindle- 
celled  sarcoma  of  the  larj'nx  in  a  boy  of  twelve  years.  The  tumor  was 
very  large,  filling  the  entire  larynx.  It  was  removed  by  endo-laryngeal 
methods  and  thyrotomy.  The  main  seat  of  the  growth — viz.,  the  anterior 
part  of  the  right  vocal  cord — was  thoroughly  scraped,  and  the  child  made 
an  excellent  recoveiy.  Paul  lays  great  stress  on  "  the  utility  of  thorough 
removal  of  these  growths  and  a  differential  recognition  of  their  histological 
character,  previous  clinical  experience  having  shown  that  sarcoma  in  the 
larynx  is  generally  mild,  thus  presenting  a  modified  character  of  malignancy 
when  compared  with  sarcoma  of  other  part5," 

The  view  above  quoted,  though  possibly  not  universally  maintained, 
should  have  its  influence  against  laryngectomy  for  sarcoma  until  a  thoixiugh 
removal  by  other  means  has  been  employed. 


1  GftceUi  MMica  de  Mexico,  Jftjiutiry  16^  1891. 

'  Journiii  of  tbe  American  Medical  AB&oeiation,  February  7,  1891. 

'  Deutsche  med,  WoctieTischrift,  Leipzig,  April  9^  1891. 

*  Ibid-,  June  11,  1891. 
^  Revi&ia  de  Laryngologica. 

•  New  York  Medical  Record,  November  7,  1801. 
'  Berue  M^ico-Pharmaceutique,  Constant.! nople,  January,  1894. 
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PSEDDO-MEMBRANODS  LARYNGITIS. 


By   DAVID   BOVAIRD,  M.D. 


The  bacteriological  studies  of  recent  years  have  led  to  an  entirely  new 
dMafication  of  this  subject.     On  the  basis  of  the  bacteriological  findings 
of,- 

1.  Pseudo-membranous  laryngitis  due  to  the  pi'esence  and  growth  of 
tbe  specific  germ  of  diphtheria,  the  Klebs-Loeffler  bacillus.  This  consti- 
Mb  true  diphtheria  of  the  larynx.  Owing  to  the  almost  universal  dis- 
tribatioo  of  staphylococci  and  streptococci,  a  greater  or  less  numlier  of 
Ifaeie  bacteria  are  regularly  found  accompanying  the  diphtheria  baciUus  in 
eoliores  from  case@  of  true  diphtheria.  As  a  rule,  the  staphylo-  and  strepto- 
oooci  are  present  only  in  small  numbers,  and  seem  to  play  no  active  part  in 
the  inflammatory  process.  In  certain  easels,  however,  they  e^^jual  or  exceed 
in  number  the  diphtheria  bacilli,  and  their  growth  and  development  seem 
to  oonstitnte  an  essential  feature  of  the  pathological  process.  These  cases 
ire  sometimes  spoken  of  as  mixed  infections.  At  the  present  time  they 
ve considered  in  all  their  relations  with  the  cases  of  ti'ue  diphtheria;  but  it 
ttems  probable  that  in  the  near  future  it  will  be  found  of  advantage  to 
eoDfiider  them  entirely  by  themselves* 

Of  two  hundred  and  eighty-six  cases  of  primary  pseudo- membranous 
lojrngitis  examined  by  the  New  York  Board  of  Health,  eighty  per  cent. 
Aowed  the  presence  of  the  diphtheria  bacilhis,  while  in  only  fourteen  per 
cent,  wag  it  clearly  demonstrated  to  be  absent.  Further  experience  has  fully 
OQttfirmed  these  results,  so  that  in  the  absence  of  positive  evidence  to  the 
oxLttary  all  eases  of  primar)^  pseudo- membranous  laryngitis  should  be 
looked  upon  and  treated  as  true  diphtheria, 

2.  Pseudo-membranous  laryngitis  due  to  the  presence  and  growth  of 
tuima  other  than  the  diphtheria  bacillus,  for  the  most  part  the  strepto- 
^Wt'oi  pyogenes,  sometimes  the  staphytococcus,  sometimes  both.  This  con- 
"tete  p6eudo-di|}htheria  of  the  laiynx.  The  pseudo- membranous  laryn- 
Irtk  which  occurs  as  a  complication  of  measles,  scarlet  fever,  and  other 
Wertitius  diseases  is  usually  pseudo-diphtheria ;  it  may,  however,  be  true 
ilJitheria. 

Cliaieally  both  true  diphtheria  and  pseudo-diphtlieria  of  the  larynx  are 

f«*racimxed  by  the  development  of  pseudo-membrane  within  the  larynx 
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tad  win  tegalarij  he  Qbuioed  id  cnham  made  firm  tte 
g|i0  inl  dqrs of  tk  dmrnat,  €miag  to  ■iiiMtalri 
diRirt  mtf  eithir  icanlt  aggtfiieij  or  Aaw  onlj 
s  ieooiiJ  or  ti«ni  m$anpt  will  daaMPrtilg  the  pejmut  of 

Tbt  pK<ad<MnembmKiii9  knrDgttis  wliicli  derdope  anaeduihr  to 
|Mndo'iaqabf»aom  inffcunmition  of  the  toBsk, 
itepljr  «l  extauioD  of  die  primaiy  pnioeBK,  and  it  naT- 
aMiiiimil  t^  the  baetera  {bond  in  the  initial  focos  are  the  caaat  of 
larjrQgitiiL     Thtj  mmj  be  either  the  diphiheria  faadUi  or  the  p>iig^*^ 

OOOCI* 

The  tcadtiogs  here  ootliDed  ooostitate  the  reply  of  acieotific  ta' 
to  the  long-debated  queslioa  aa  to  the  rektioo  of  eroap  and  £[ 
rtiieria.    The  great  majority  of  the  cases  of  pritoarr  cnxip  are  dipbtheiit^^^ 
a  tman  part  maj  be  doe  to  the  action  of  other  bacteria.     PtactiGftllj 
it  no  croopoua  toflammatioD  of  the  larynx  in  wbicfa  baetma  are  ool 
oemed.     The  so-called  traumatic  croup  resulting  from  hartMS  or  scalds 
fimnd  to  be  regularly  aocompaoied  by  the  growth  of  strepco-  and  staph; 
looocfj. 

Pathology. — ^The  pathology  of  croupous  or  pgeodo-membranoas  larris^^ 
gitia  «]*JC94  not  tliffer  in  iu  ftindameutal  features  from  that  of  croupous  in 
flamroatjon  rjceiirring  elsewhere.     For  the  details  od  this  subject  the  articF 
on  Diphtheria  may  be  consulted.     The  peculiar  features  of  pseudo-mem 
branuus  laryngitis  are  fully  set  forth  in  %ol.  iL  of  this  Cyclopiedia, 

Bymptomatology. — The  symptoms  of  pseudo-membranous  larrngitij 
have  been  so  fully  discussed  in  the  original  article  that  only  a  brief  summary^ 
need  be  here  given.  In  the  early  stages  we  find  a  croupy  cough,  hoarsentt^.^ 
a  temperature  of  from  101^  to  102°  F.,  with  a  corresponding  elevation  of 
jxilst*  and  n^j^piration  and  a  moderate  prostration.  So  long  as  the  prooen 
is  limited  to  the  larynx  the  constitutional  symptoms  are  not  prominent 
MVhL^n  the  ir)fliuriniatory  process  extends  to  the  adjaeont  parts,  either  upward 
>r  downwunl,  the  temperat!irc  rises,  the  pulse  and  respiration  are  increased 
arixinlinj^ly,  and  the  prostration  becomes  more  marked.  In  tlie  purelv 
luryugciil  pnHM/HS  thi!  local  symptoms  constitute  the  imixirtant  feature  of  the 
oaie.  As  the  swelling  and  formation  of  pseudo-membnine  increase,  the 
hoarseness  dc<'p<*nH  into  aphonia,  inspiration,  then  expiration,  become  stridu- 
loiis,  anil  thr  ivi^pi ration  bccfinies  more  rapid  and  labored.  At  any  jwint 
the  rnflamniatory   process  may  cease  to  increase  or   may  be  checked  by 
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trtttmeDt,  and  improvement  l^egins.  But  if  it  continues  to  advance,  sooner 
orUier,  to  the  obstnietiori  of  the  larj'Dx  doe  to  the  swelling  and  psendo- 
nembrane  there  m  addeil  the  element  of  spasm  of  the  glottis,  which  Intro- 
duces  the  phenomena  of  mpid  stranguladon  so  graph ieally  described  in 
kibe  original  article.  Progressive,  unrenutling  stenosis  of  the  larynx  is  the 
'^characteristic  feature  of  pseudo^membranous  larj'ngitis,  but  some  remission 
of  the  symptoms  may  occur. 

Stenosis  may  develop  suddenly,  even  in  mild  cases  or  late  in  the  conrsc 
of  the  disease. 

Id  its  severest  form  pseudo-membranous  laryngitis  is  fatal  within  forty- 
eight  hours.  Most  of  the  cases  run  their  coui^e  within  one  week,  but  the 
diaeaBe  may  be  protracted  for  several  weeks  by  complications.  Of  these 
ineoiDonia  is  by  all  means  most  frequent,  and  is  usually  the  immediate 
onae  of  death. 

Dia6:iio8is. — The  great  majority  of  cases  of  primary  croup  are  diph- 
theritic.    Only  as  a  complication  of  the  acute  infectious  diseases  is  the 
^Section  generally  pseudo-diphtheria*    The  distinction  can  be  made  positive 
cioJy  by  means  of  cultures  from  the  aETccted  throat.     But  in  many  eases  of 
.{isetido-membranous  laryngitis,  in  the  early  stages  the  pseudo-membrane  is 
^Sionfined  to  the  larynx,  and  is  therefore  not  seen  on  inspection.     Unfor- 
%9Siialely,  the  employment  of  the  laryngoscope  is  not  practicable  at  the  age 
^W  which  croup  is  most  common,  from  the  second  to  the  fifth  year.    Failure 
^^^see  the  pseudo-membrane  does  not  exclude  (jseudo- membranous  laryngitis, 
-Kn  many  cases  the  exudate  is  so  slight  that  even  after  death  it  apj>ears  only 
^^M  m  thin  film  upon  the  interior  of  the  larynx. 

We  mnst  therefore  be  prepared  to  distinguisli  pseud o-membranons  lar)'n- 

.^^tis  from  the  simple  catarrhal  or  spasmodic  atfection.     The  latter  affection 

^  ^  ot^uncterized  by  a  higher  temjierature,  with   less  prostration,  than  a 

X=^«teud<VEnenibranous  laryngitis,  the  marked   remission   of   all   symptoms 

^^^oring  the  day,  with  ihe  return  of  cough  and  dyspnoea  at  night. 

But  here  again  the  wisest  course  would  \ye  to  employ  cultures  from  the 
ir^Mt  as  a  safeguard  in  diagnosis.     The  necessity  of  employing  cultures  as 
means  of  diagnosis  in  all  cases  of  acute  inflammations  affecting  the  larynx 
ausl  be  insisted  upon.     It  is  impossible  to  determine  the  bacteriology  of  a 
^^  i!)Cudo- membrane  by  looking  at  it.    Furthermore,  pseudomcmbrane  may  be 
^Tesent  in  the  lar^^nx  and  not  be  visible  on  iopijeetiou  ;  and,  finally,  exjieri- 
has  fully  demonstrated  that  some  <^ses  of  simple  catarrhal  inflarama- 
-Uie  to  the  action  of  diphtheria  Imeilli  and  should  be  treated  as  true 


r. 


Prognoeia. — Psendo-raembmnous  lar}^ngitis,  whether  it  be  true  diph- 

kieria  or  pfteudodiphtheria,  is  always  a  serious  and  t»ften  a  fatal  aftection. 

^vcai  the  mild  cases  must  be  viewed  with  concern.     They  may  at  any  time 

^S^irdop  dangerous  stenosis.     The  constitutional  depression  is  severer,  and 

^*«KiaiqaeDtly  tlie  dangc^r  to  life  is  greater,  in  true  diphtheria.     While,  as  a 

tile,  the  same  is  true  of  the  local  symptoms,  we  have  often  seen  pseudo- 
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diphtheria  of  the  larynx,  com jili eating  measles  or  scarlet  fever,  present  a 
clinical  course  as  mpid  and  fatal  as  that  of  true  diphtheria. 

Treatoient, — The  advances  in  the  treatment  of  pseudo- membranous 
laryngitis  include  as  chief  factors  the  use  of  antitoxip  and  calomel  fumiga- 
tions. 

Antiioxhu — The  discussion  of  antitoxin  as  a  remedy  in  diphtheria  be- 
longs to  the  description  of  that  disease.  We  shall  here  speak  only  of  its 
application  to  the  treatment  of  the  laryngeal  process.  Being  derived 
wholly  from  the  action  of  the  diphtheria  bacillus,  it  is  at  once  evident  that 
it  can  be  expected  to  act  curatively  only  in  the  cases  of  true  diphtheria  of 
the  larynx.  However,  since  the  great  majority  of  the  cases  of  primary 
pseudo-membranous  laryngitis  are  true  diphtheria^  and  the  value  of  injec- 
tion in  such  cases  has  been  clearly  shown,  while  the  employment  of  the 
remedy  is  practically  devoid  of^ danger,  it  should  be  made  a  rule  to  admin- 
ister antitoxin  in  every  case  of  primary  pseud o -membranous  laryngitis  the 
moment  the  diagnosis  is  made.  Formerly  we  waited  for  tht?  results  of  cul- 
tures from  the  throat  to  be  made  known  :  now  there  should  be  no  delay. 
Life  may  be  saved  by  promptness.  No  harm  is  done  if  the  case  proves  to 
be  pseudo-diphtheria.  Owing  to  the  gravity  of  the  disease,  the  maximum 
dose  is  employed  uuder  these  circumstances.  After  eoosideration  of  the 
report  of  its  special  conmiittee  on  antitoxin,  the  American  Pediatric  Society 
at  its  last  annual  meeting  recommended  the  use  of  from  fifteen  hundred  to 
two  thousand  units  of  antitoxin  in  every  case  of  laryngeal  diphtheria.  At 
the  Willard  Parker  Hospital,  under  control  of  the  New  York  Board  of 
Health,  never  less  than  two  thousand  units  are  now  em  ploy  ed.  In  cases 
of  severe  stenosis,  Monti  recommends  from  two  thousand  to  three  thousand 
units,  while  in  the  gravest  cases  Janowski  ^  advocate*  even  from  four  thousand 
to  five  thousand  units.  Whatever  quantity  is  employed  may  be  rejieated 
after  twelve  or  twenty-four  hours,  according  to  the  indication. 

Tlie  evidence  presented  in  the  rejiort  of  the  American  Pediatric  Society 
is  overwhelmingly  in  favor  of  the  use  of  antitoxin  in  these  laryngeal  cases. 
Of  1256  cases  of  larj^ngeal  diphtheria^  691,  or  more  than  one-half^  recov- 
ered without  operation  (O'Dwyer).  In  many  of  the  cases  reported  to  the 
societ}^  symptoms  of  severe  stenosis  disappeared  completely  after  the  injec- 
tion. Many  physicians  considered  its  action  in  this  respect  almost  marvel- 
lous. The  final  results  of  the  treatment  of  these  laryngeal  cases  were  far 
beyond  anything  previously  attained.  Of  691  non-opemtive  cases,  128 
died;  mortality,  18.5  per  cent.  Of  533  cases  intubated,  138  died;  mor- 
tality, 25.9  per  cent.  Of  32  tracheotomized,  12  died  ;  mortality,  37.6  per 
cent 

There  is  no  need  of  deducting  moribund  cases  to  make  these  statistics 
most  favorable  to  the  new  remedy.  They  cannot  be  approached  by  any 
former  method  of  treatment.     Antitoxin  shortens  the  course  of  the  disease, 
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limits  the  extension  of  membrane,  relieves  the  stenosis,  combats  the  tox- 
smia,^ — in  short,  shows  itself  a  specific  curati%'e  agent. 

It  has  been  rightly  urged  that  the  use  of  antitoxin  in  no  way  interferes 
with  the  employment  of  any  other  rational  method  of  treatment.  Calomel 
fiunigations,  steam  inhalations,  or  the  bichloride  treatment  described  in  the 
jnmoiis  article  may  be  employed. 

80  far  as  the  laryngeal  process  is  concerned,  in  children  local  applica- 
tion  cannot  be  employed. 

In  combating  the  stenosis  of  pseudo-membranous  laryngitis  emphasis 
sfaoold  be  laid  njjon  the  fact  that  the  obstruction  is  not  wholly  due  to  the 
tZDOont  of  pseudo-membrane.  At  autopsy  one  is  often  greatly  surprised 
at  the  small  amount  of  membrane  found  in  cases  pi-esenting  the  severest 
degree  of  stenosis.  Spasm,  congestion,  and  cedema  have  much  to  do  with 
limiting  the  calibre  of  the  glottis  ;  it  is  not  simply  blocked  by  membrane. 
All  these  factors  are  aggravated  by  excitement  or  unrest.  Perfect  quiet 
ii  therefore  essential,  and  many  a  threatening  attack  of  stenosis  can  be 
relieved  by  the  use  of  opium  in  some  form.  In  the  experience  of  the 
writer  and  his  associates  in  the  Foundling  Hospital,  Dover's  powder  in 
iolution  is  the  best  preparation  for  such  cases.  While  having  a  sedative 
eflect,  it  does  not  dry  the  throat  by  cheeking  secretion.  To  a  child  of  two 
rears  t^o  grains  may  be  given ;  from  the  third  to  the  fitlh  year,  three 
grains.  The  dose  should  be  repeated  whenever  necessary.  There  is  no 
dai^r  of  respiratory  depression  from  such  doses. 

In  all  cases  great  care  should  be  taken  to  give  abundant  fluid  nourish- 
ment, and  heart  stimulautB,  especially  alcohol  and  strychnine,  should  be 
fredy  used. 

Calomel  FumigaHons, — Just  previous  to  the  introduction  of  antitoxin, 
oUomel  fumigations  were  a  favorite  method  of  treatment.  A  tent  or 
caoopy  was  rigged  over  the  crib  in  any  convenient  way.  Within  this 
from  fifteen  to  sixty  grains  of  calomel  were  volatilized  over  an  alcohol  lamp 
at  ioten'als  of  from  one-half  to  two  hours.  After  the  volatilization  the 
iBDt  was  kept  closed  for  fifteen  minutes.  The  room  was  then  thoroughly 
sired.  For  the  volatilization  special  apparatus  c^n  he  had,  but  is  not  re- 
quired. This  method  of  treatment  undoubtedly  produced  anteraia  in  the 
patieota,  and  frequently  salivated  attendants,  but  seemed  to  be  productive 
of  good  results.  Since  the  use  of  antitoxin  has  become  general,  it  has  been 
practically  abandoned. 

For  the  methods  of  giving  steam  inhalations  the  article  in  vol.  ii.  may 
be  peftfTcd  to. 

Whenever  in  any  case  the  advancing  stenosis  cannot  be  relieved  by 
palliative  measures,  and  the  child  begins  to  struggle  for  air,  o|>erative 
nlief  should  be  given.  The  long  contest  between  tracheotomy  and  intuba- 
tkm  has  been  decided,  on  the  basis  of  practical  experience,  in  favor  of  the 
latter. 

When  employed  together  with  antitoxin  an  impartial  observer  speaks 
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of  it  as  the  ''  ideal  operation  for  the  relief  of  the  great  majority  of  the  cases 
of  croup  requiring  operative  interference."  * 

For  the  details  of  the  operation  and  after-treatment  the  article  on  Intu- 
bation may  be  consulted. 

Finally^  we  may  summarize  the  treatment  of  pseudo-membranous  laryn- 
gitis thus : 

Antitoxin  for  all  cases  that  may  be  true  diphtheria. 

Calomel  fumigations^  steam  inhalations^  sedatives,  heart  tonics  and  stim- 
ulantSy  and  careful  feeding  as  adjuvants. 

Finally,  when  the  indications  arise,  intubation. 

>  Welsh,  TransactioDB  of  the  Association  of  American  Physicians,  1S95. 


INTUBATION. 


By  DAVID  BOYAIRD,  M.D. 


Iktubation  has  not  only  maintained  the  gronnd  occupied  at  the  time 
l#ife  publicatiou  of  the  first  vokimes  of  the  Cyclopaedia,  but  ha^  advanced 
to  the  occupation  of  a  new  field*     It  is  now  necessary  to  speak  of,^ — 

L  Intuljation  for  acute  stenosis  of  the  larynx. 

2.  Intubation  for  chronic  stenosis  of  the  Iar\"nx, 


INTUBATION    FOR    ACtTTE   STENOSIS. 

IhdicatloBS  for  the  Operation. — Practically  the  acute  stenosis  re- 
qoinng  intubation  is  that  excited  by  a  pseiido-membranous  laryngitis,  either 
diphtheritic  or  pseudo-diphtheritic.  The  operation  lias  been  retjuired  in 
icwtie  cases  of  acute  catarrhal  or  spasmodic  laryngitis,  but  such  cases  are  rare. 
Whenever  in  the  course  of  a  laryngitis  there  develops  an  increasing 
itoosifl  which,  unrelieved  by  palliative  treatment ,  reaches  a  i>oint  where 
insufBcient  air  is  admitted  through  the  narrowed  larynx,  intubation  should 
be  done  promptly.  The  signs  of  such  obstruction  are  rapid,  la1x»i*cd,  and 
stridulons  respiration,  recession  of  the  supra-clavicular  and  supra-sternal 
kittoes  and  the  epigastrium  during  inspiration,  diminished  respiratory 
muraiar  over  the  lower  lol^es  beliind,  and  the  rational  consequence  of  in- 
^ftfficJent  leration  of  the  blood,  cyanosis.  In  rare  cases  the  stenosis  may 
bt  entirely  due  to  swelling  and  infiltration  of  the  tissues  of  the  larynx 
bdofw  the  vocal  c-ords,  and  respiration  will  be  almost  noiseless;  but,  as  a 
rule,  etridulous  dyspnoea  is  characteristic  of  laryngeal  stenosis.  Inerea*si ng 
ratkBBEiieaB  goes  hand  in  haml  with  advancing  stenosis,  and  in  severe  cases 
tke  patient  will  jiresent  all  the  frightful  phenomena  of  rapid  strangu- 
lation. To  wait  for  such  symptoms  l>efore  operating  is  only  to  invite  a 
faal  issue.  Whenever  it  becomes  evident  that  the  stenosis  is  advancing, 
dnpite  palliative  treatment,  and  the  struggle  for  air  becomes  a  tax  upon 
the  vitality  of  the  patient,  intubation  is  indicated.  Delay  is  dangerous  and 
tDiy  be  fatal. 

The  Instrumente. — No  better  evidence  of  the  thoroughness  with  which 

th<^  problems  involved  in  intubation  had  been  studied  and  the  indications 

foliillecl  could  be  asked  Uian  the  fact  that  the  instruments  employed  stand 

to-diy  almoBt  exactly  as  they  came  from  the  inventor's  hands.     Not  that 
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ii  Ae  early  years  of  trial  they  were 
TW  tabes  have  been  the  special  ob- 
beSy  tubes  with  artificial  epiglottis 
maDoer  of  modifiintions, — ^have 
they  have  only  added  dangers  to 
f  modifications  has  stood  the  test  of 
hem  added  to  those  recognized  by  the 
,  40  Ife  tubes  first  given  to  the  prof(^sion. 
hm  been  endangered  not  only  by  unwise 
,  by  the  difficulties  in  the  way  of  those  who 
iDitruments  as  O'Dwyer  fashioned  them. 
r^BfS^  **  I  have  never  seen  a  tube  made  outside  of 
1  in  one  or  more  points  ;  and  even  in  New 
flt  makers  that  have  ever  made  tubes  that 
t^m  which  I  would  expect  to  get  the  best  results, 
Miiire  constant  watching,  otherwise  they  grow 
^i^  ldl«i  Aal  ought  never  to  Ijc  inserted  into  the  human 
^  ^g^^itmai  any  workman^  however  intelligent  and  skilful, 
^^«x»n  copy  of  one  of  these  little  tubes  without  having 
I  McU  instruction/'     Most  of  the  tubes  sold  as  O'Dwj^er's 
g^lr  Ctfioitiires  of  the  inventor's  work.     It  is  right  to  em- 
itMr  cowtniction  of  the  tubes,  for  no  operator,  however 
W  flood  results  without  attention  to  this  point. 
1^  HHide  in  the  instruments  in  the  last  eight  years  have  been 
>  and  introducer  remain  the  same.     The  heads  of  the 
ttbos  iMive  been  hollowed  out  to  facilitate  extraction.     The 
^  |ji^  made  heavier,  and  the  duck-bill  points  bmader,  to  give 
^— ^  tmsp  and  also  to  lessen  the  chances  of  lacerating  the  tissues, 
p  ju  ^  c«ses  where  there  is  much  loose  membrane  in  the  trachea 

^^^^*  iVPwver  has  contrived  a  set  of  tubes  which  are  simply  short, 
k«l^v  rtlioder*  of  large  calibre.     They  are  designed  to  extend  beyond  the 
^    y^  mkI  1^^'^  ^  hTgc  a  lumen  as  possible  for  the  e8cai>e  of  the  mem- 
^__^     III  dwh  s^f  there  are  seven  tubes,  graduated  in  size  in  a  manner 
^^ji^,  to  tbt  regular  set*     They  are  inti-oduced  by  a  special  instrument 
>^fc      lancer  carve  at  tlie  neck  to  compensate  for  the  shorter  length  of  the 
1^     Having  no  retaining  swell,  these  tubes  are  simply  wedged  into  the 
t*      «  and  from  the  resulting  pressure  can  be  retained  only  for  a  short 
*uLl    'as  soon  as  the  loose  membmne  has  been  expel  h?d  they  are  removed, 
J  -f  necessary*  are  then  replac^ed  by  tlie  r^ulation  tube.    Some  operators 
'\hat  with  antitoxin  these  si>ecial  tubes  are  less  frequently  required; 
K  t  on  the  other  hand,  they  have  been  employed  more  often  of  late  in  the 
W'Hard  Parker  Hospital  because  of  the  rapid  exfoliation  of  the  false  mem- 
brane attributed  to  the  use  of  the  specific  remedy, 

Teohniq^^^ — The  technique  remains  as  descril>ed  in  vol*  ii.,  but  theex- 
*        often  years  has  abuodautly  proved  that  intubation  is  a  safe  opera- 
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tbn  only  in  the  hands  of  those  who  have  been  trained  by  practice  upon  the 
cadaver.  Witliout  such  pmctice  no  man  can  intidmte  without  danger  of 
serious  injury  to  the  larynx. 

Even  long  practice  upno  the  cadaver  will  not  make  safe  o|>emtors  of 
many  men.  Since  respii-ation  is  practically  suspended  from  the  moment 
the  finger  touches  the  larynx,  the  operation  to  be  suce^sful  must  he  done 
very  quickly,  With  the  mouth-gag  in  place,  not  more  than  ten  seconds 
should  be  required  to  insert  the  tube  into  the  larynx.  Such  quickness  de- 
Ukiods  nut  only  practice,  but  inherent  skill.  For  those  who  have  had  no 
practice  in  intubation,  tracheotomy  remains  the  safer  operation. 

Time  for  Removal. — Often  the  child  settles  this  question  by  coughing 
out  the  tube  and  not  requiring  its  reintroductiou.  Up  to  the  present  anti- 
toxin era  the  average  time  for  the  retention  of  the  tube  has  been  five  days. 
Some  operators  have  claimed  good  results  from  the  daily  withdrawal  of  the 
tnbe,  either  reinserting  it  immedrately  after  cleaning  it,  or  waiting  till  the 
retara  of  stenosis  required  it.  Conservative  judgment  cannot  commend 
this  procedure.  Unless  there  is  some  direct  indication  for  removal,  such  as 
Uocking  of  the  tube  by  membrane  or  secretions,  the  tube  should  be  allowed 
to  remain  until  the  remission  of  the  symptoms  of  the  disease  or  the  lapse 
of  time  renders  it  prolmble  that  it  can  l)e  dispensed  with.  The  otlier 
method  only  exposes  the  patient  to  exhaustion  and  the  repetition  of  the  dan- 
gers inherent  in  the  operation.  Just  in  proportion  as  it  shortens  the  course  of 
diphtheria  itself,  antitoxin  seems  t-o  shorten  the  time  for  the  use  of  the  tui>e. 
The  evidence  upon  this  point  is  not  yet  conclusive,  but  in  a  recent  article' 
tlie  reports  of  a  number  of  observers  show  a  reduction  of  from  eighteen 
to  sevent}'-one  hours.  In  many  cases  the  tubes  can  be  removed  within 
three  days  (O'Dwyer). 

Betained  Tubes, — Occasionally  it  hap|iens  that  after  all  other  symi> 
tocnfi  of  tlie  laryngeal  disease  have  disappeared,  the  removal  of  the  tube  is 
bXkfwed  by  immediate  return  of  the  stenosis^  and  reintuhation  is  necessary. 
Onecise  in  the  Ne>v  York  Foundling  Hospital  was  intubated  forty  times 
bifim  the  tube  was  finally  dispensed  with.  These  cases  are  spoken  of  as 
"retained  tube^,"  The  cause  of  such  retention  is  ulceration  of  the  lan»^ix, 
doe  to  the  use  of  too  large  or  improperly  made  tubes.  In  some  cases  the 
kmn  18  aeeompanied  by  the  growth  of  grauulation-tissue  about  the  upper 
margin  of  the  larynx.  For  such  eases  tubes  with  a  prolonged  or  built-up 
iMid  are  ret|uired.  Again,  the  difficulty  may  be  a  i>aralysis  of  the  vrx-al 
oorvlfl  due  to  pressure*  In  such  cases  the  tubes  are  repeatedly  e.xjielleil  by 
ooQghing.  They  call  for  tubes  with  a  narrow  neck  to  lessen  pressure  upon 
the  cords,  and  a  larger  retaining  swell  to  keep  them  in  place.  But  mcjst 
oommonly  the  ulceration  is  below  the  level  of  the  vocal  cords,  and  the 
mlir  jodication  is  for  the  use  of  smaller-sized  tubes.  Tracheotomy  is  the 
poesible  treatment  for  these  cases  of  retained  tubes,  for  in  the  end 
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intubatioD  will  probably  be  required  to  get  rid  of  the  tracheal  canula 

(O'Dwyer). 

In  certain  parts  of  the  Continent  it  is  the  established  practice  to  ^ler- 
form  a  secondary  tracheotomy  upon  all  cases  of  intubation  in  which  the 
tube  cannofc  be  disjiensed  with  at  the  end  of  some  arbitrary  period  of  time, 
usually  four  or  five  days.  The  only  justification  for  a  secondary  trache- 
otomy is  the  failure  of  the  tube  to  relieve  the  stenosis.  The  employment 
of  tracheotomy  without  reference  to  this  point  has  no  rational  basis,  and  its 
only  result  has  been  a  great  increase  in  moitality. 

After-Treatment. — The  great  problem  in  this  connection  has  always 
been  to  feed  the  patients.  The  presence  of  the  tube  interferes  to  some  extent 
with  the  closure  of  the  larynx  and  allows  food  to  pass  into  and  irritate 
parts  already  sore.  Troublesome  coughing  and  choking  naturally  follow. 
The  problem  of  avoiding  such  disturbance  can  be  solved  in  most  cases  by 
adopting  the  procedure  suggested  by  Casselberry,  of  C?hicago.  This  tx)n- 
sists  in  feeding  the  child  while  lying  upon  an  inclined  plane  with  the  head 
downward.  This  is  best  done  by  placing  the  child  supine  across  the  nurse's 
lap  and  allowing  the  head  to  fall  backward  over  her  thigh.  In  this  position 
even  fluids  can  be  taken  without  harm.  Some  children,  however,  will  not 
feed  in  this  position.  In  such  cases  spoon-feeding  should  be  insisted  upon, 
so  that  after  each  swallow  the  child  will  cough  and  clear  the  larynx  of  any- 
thing that  may  have  entered  it,  or  nasal  feeding  may  be  employed.  In  the 
latter  procedure  a  velvet  eyed  silk  catheter  is  passed  through  the  nose  into 
the  cBSophagus  aud  liquid  nourishment  poured  through  it.  This  method  is 
oomparatively  easy  and  very  efficient.  Feeding  is  so  essential  a  part  of 
trentnieut  tliat  no  jmins  should  be  spared  to  accomplish  it. 

A  second  problem  in  after-treatment  is  the  prevention  of  pneumonia. 
The  opinion  of  Roux,  Martin,  and  other  French  writers  that  pneumonia 
is  largely  due  to  local  hygienic  conditions  r^uUing  in  the  infection  of 
hospital  wards  and  sick-rooms  with  pneumonia-producing  bacteria  is  gen- 
erally accepted.  Perfect  cleanliness  aod  thorough  ventilation  are  therefore 
to  be  insisted  upon.  Pneumonia  may  also  in  some  cases  be  due  to  the 
aspiration  of  the  products  of  inflammation  from  the  trachea  or  bronchi  into 
the  lung«.  To  avoid  this  danger,  it  has  been  suggested  that  the  foot  of  tlie 
bed  of  an  intubated  patient  be  kept  elevated  in  order  to  drain  the  respira- 
tory passages  by  gravity. 

Dangers  of  the  Operation. — ^In  introducing  the  tube,  any  one  of 
several  accidents  may  seriously  afiect  the  success  of  the  operation  : 

1,  Prolonged  attempts  to  intubate  by  an  unskilkd  operator  may  result 
in  asphyxia. 

2.  The  lower  end  of  the  tube  may  enter  one  of  the  ventricles  of  the 
larjTix,  and  serious  harm  be  done  in  attempting  to  push  the  tube  onward. 
This  danger  was  early  recognized,  and  to  lessen  it  the  lower  end  of  the  tube 
was  enlai^ed  aod  given  its  present  bulbous  form.  To  escape  it  altogether, 
the  operator  need  only  see  that  the  child  is  held  perpendicularly  and  keep 
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the  axis  of  the  iQiFoducer  exactly  in  the  median  line*  So  long  as  these 
roles  are  followed,  this  accident  cannot  occur ;  whenever  the  introducer 
deviates  even  slightly  from  the  median  line  the  danger  is  imminent. 

3*  Looee  membrane  in  the  trachea  may  be  pushed  down  before  the 
tahe,  blocking  its  lower  end  and  preventing  respiration.  This  pushing 
down  of  membrane  hns  been  the  xeady  explanation  of  most  cases  of  serious 
accident  in  intubating.  CVDwyer  met  with  it  only  three  times  in  over  two 
hondred  oi>erations,  and  the  careful  analysis  of  the  deaths  reported  from 
this  cause  shows  very  clearly  that  most  of  them  have  been  due  to  the  acci- 
dmlB  previously  mentioned, — namely ^  too  prolonged  attempts  at  intubating 
or  penetration  of  one  of  the  ventricles, — and  not  to  loose  membrane. 

If  the  tube  is  blocked  by  membrane  it  should  be  immediately  with- 
drawn. The  resulting  cough  may  at  once  clear  the  trachea  and  justify  the 
mntroduction  of  the  tube,  or  the  cylindrical  tubi^s  previously  described 
may  be  employed  until  the  membrane  has  been  expelled.  The  signs  by 
which  we  may  determine  the  presence  of  loose  membrane  in  the  trachea 
sre  (1)  a  croupy  cough  with  a  tube  in  the  larynXj  (2)  a  flapping  sound, 
(8)  sudden  obstruction  to  expiration,  especially  during  cough ing. 

During  the  wearing  of  the  tube  it  may  become  plugged  by  dried  secre- 
tions and  calcareous  deposits.  Such  obstructiou  will  make  itself  evident 
by  steadily  increasing  dyspnoea.  The  tube  should  be  removed  and  cleaned. 
No  metal  tube  should  be  allowed  to  remain  continuously  in  the  larynx  for 
more  than  five  days. 

The  ulceration  produced  by  badly  fitting  tubes  has  already  been  spoken 
ot  This  can  be  avoided  by  attention  to  the  construction  of  the  tubes  and 
by  making  a  rule  in  any  doubtful  case  to  employ  a  small  rather  than  a 
large  tube.  If  too  small  a  tube  is  employed  it  may  slip  below^  the  vocal 
eofda,  but,  unless  the  disparity  is  extreme,  the  head  of  the  tube  cannot  pa^ 
throDgh  the  cricoid  cartilage.  It  will  therefore  lodge  at  that  point.  There 
are  no  rational  signs  by  w^hich  this  accident  can  be  recognized,  and  the  tube 
cannot  be  felt  through  the  larynx  or  trachea.  The  only  means  of  dcraon- 
stmting  the  presence  of  a  tube  in  the  larynx  bchvw^  the  vocal  cords  is  to 
paas  a  sound  into  the  larynx  and  elicit  a  metallic  click  from  the  displaced 
tube.  An  effort  may  be  made  to  remove  such  a  tube  in  the  oi*dinary  way. 
This  failing,  tracheotomy  is  required. 

AdvBXLt^ges  of  Intubation. — The  battle  of  statistics  between  intuba- 
ttoQ  and  tracheotomy  has  been  long  aud  fiercely  fought 

Columns  of  figures  might  easily  be  quoted  clearly  showing  the  better 
rcanlta  from  intubation,  but  the  question  at  issue  is  not  to  be  answered  by 
onmparisoD  of  tables  of  operations  and  deaths.  The  indications  for  the 
ofwniAiooa  aro  the  same,  but  the  fac^t  remains  that  in  the  great  majority  of 
osa  parents  prefer  intuljation,  and  will  submit  their  children  tfj  it  when 
tnebeotomy  will  not  be  entertained.  The  cx[K'rience  of  the  city  of  Brook- 
lyn IB  in  point.  With  four  or  five  hundred  deaths  from  croup  eat^h  year, 
tbe  leading  timcheotomist  was  called  upon  to  operate  only  sixty -six  times 
VoT.  v.— 2S 
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in  seventeeo  years.  In  the  same  city  one  iutubator  in  four  years  operated 
upon  one  hundred  and  forty-two  cases.  One  operator  saved  twenty-two 
cases  in  seventeen  years,  the  other  forty -two  in  four  years.  In  the  face  of 
such  factSy  which  could  be  corroborated  by  all  our  large  cities,  further  argu- 
ment over  statistics  of  operative  results  is  absord* 

INTUBATION   FOE   CHRONIC  STENOSIS. 

Within  recent  years  intuimtioo  has  been  employed  for  everj^  form  of 
chronic  stenosis  of  the  larynx.  In  children  the  oj>eration  has  been  most 
often  resorted  to  in  order  to  get  rid  of  retained  tmcht^l  can u he.  The  prin- 
ciple u]X)n  which  intubation  has  been  employed  in  these  cases  is  that  of 
gmdual  dilatation,  a  tube  which  could  be  easily  inserted  being  first  em- 
ployed, and  replaced  by  larger  ones  as  the  stricture  relaxes.  The  iostru* 
ments  and  methods  are  the  same  as  in  acute  stenosis. 

The  operation  is  making  steady  progress  both  in  this  country  and 
abroad.  Every  year  brings  new  reports  of  its  successes.  The  results  are 
so  satisfactoiy  as  to  justity  progress  and  insure  its  continuance.  The  ap- 
plication of  the  operation  belongs  so  distinctly  to  the  field  of  the  laryngolo- 
gist  that  it  does  not  seem  advisable  to  enter  into  the  details  in  this  place. 


BRONCHO-PNEDMONIA. 


By  F.  GORDON   MORRILL,  M,D. 


Syootiyms* — Catarrlial  or  lobular  pneiimuniai  Capillary  bronchitis, 
DeEnitdon. — Inflammation  of  the  terminal  bronchi  and  air- vesicles, 
which  in  severe  cases  may  involve  all  the  component  elements  of  the  lung. 
In  yoUDg  children  the  disease  may  kill  so  quickly  that  a  bronchiolitis  is 
the  only  gross  lesion  discovered  by  post-mortem  examination.  Microscopic 
ioveiitigatioD  has,  however,  proved  that  the  air-vesicle  are  always  compli- 
cated to  some  extent ;  aud^  to  avoid  confusion,  it  must  be  remembered  that 
** capillary  bronchitis^'  (bronchiolitis)  has  no  claim  to  recognition  as  a  dis- 
tioct  disease,  and  the  term  should  be  used  only  to  define  a  stage  or  condition 
which  is  invariably  present  in  broncho^pneumonia. 

Hiatory. — I^eger  was  the  first  to  notice,  in  1823,  that  a  form  of  pulrao- 
nan'  iDflammation  is  frequently  observed  in  children  which  differs  fi'om  the 
ordiiiar}'  pneumonia  of  adults,  with  which  it  had  been  previously  con- 
founded. A  few  years  later  the  lobular  chaiticter  of  the  disease  was  demon- 
itmtcd  by  Iieger,  De  la  Berge,  and  others.  In  1838  Rilliet  and  Baitbez 
Mtablished  the  fact  that  there  are  two  distinct  varieties  of  pueumonia  to 
which  children  are  liable :  one  lobar,  which  they  considered  esseutially  pri- 
man%  and  the  other  lobular,  which  they  regarded  as  secondary.  In  this 
Mme  year  the  term  **  broncho-pneumonia"  was  originated  by  Seifert. 

A  few  years  later  Barrier  dt^cril>ed  three  varieties  of  the  affection,  dis- 
•eminated,  diffused,  and  pseiido-lobar.  Fauvel,  Legendre^  and  Bailly 
(lMft-44)  contended  strongly  that  "  capillary  bronchitis**  was  the  essential 
dttncait  of  the  disease^  and  that  the  lesions  involving  the  air  cells  were 
Mmr  mecbanical  or  due  to  frank  pueumonia  of  a  disseminated  type.  Bar- 
Ith  aod  Ziemsseu  (1860-69)  regai*ded  t^very  k«ion,  aside  from  the  bronchi- 
dbJBf  la  purely  mechanieah  Snbsei[uently,  Charcot  demonstrated  the  fact 
Ami  lonoDs  of  the  parenchyma  were  of  two  kinds^  mechanical — ^i Deluding 
•tddduis  and  emphysema — and  inHammatory  ;  at  the  same  time  he  showed 
die  marked  differenoe  between  the  latter  and  the  fibrinous  exudate  of  frank 
poeomoEiia^  It  remained  <inly  for  the  bacteriologists  to  discover  the  micro- 
oqguiisRis  which  arc  to-day  regarded  as  essential  factors  in  the  etiology  of 
fauik  and  broncho-pneumonia,  diseases  which  differ  as  widely  as  any  two 

afleetioDS  of  the  same  organ  possibly  can. 
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Varieties. — ^The  type  which  oft^n  proves  fatal  before  the  inflaramalion 
has  obviously  afJkitecl  the  air-vesides  was  formerly  kuowii  as  ^^suffocative 
catarrh,"  or  capillary  broiiehitig. 

That  in  which  the  aggregation  of  affected  lobules  may  render  a  large 
portion  of  ooe  or  raure  lobes  solid  is  ealled  *^  pseudo-lobar'*  or  "mixed"' 
broueho-pDeumonia. 

Id  any  exhausting  illness  the  patient*s  sensihility  may  becfjrae  so  blunteti 
as  to  prniit  the  passage  of  particles  of  nourishment  through  the  larynx, 
and  tliis  may  give  rise  to  the  "  deglutition*'  or  "  inspiration"  form  of  the 
disease. 

The  frequent  association  of  tubeiTle  with  broncho-pneumonia  just!6es 
the  use  of  the  term  **  tubercular''  in  conoectioo  with  a  class  of  cases  which 
are  quite  c<jmnion. 

Prevalence  and  Mortality. — See  vol.  ii.  p.  617. 

Etiology. — Youth,  clinmte,  season,  exposure,  filth,  poverty,  overcrowd- 
ing, hospitalism,  and  the  presence  of  measles,  diphtheria,  tul>ercle,  and 
w^h 00 ping-cough  are  all  important  etiological  factors,  inasmuch  as  they  pre- 
pare a  favorable  soil  for  the  infe^^tion.  Filth  and  overcrowding  are  perhaps 
the  most  potent  underlying  causes  of  the  disease  in  its  most  fatal  form. 
Death  from  broncho-pneumonia  among  well-to-do  people  in  private  houses  is 
extremely  rare**  The  causative  influence  of  measles  is  very  marked,  irre- 
spective of  age,  while  that  of  whooping-cough  is  confined,  as  a  rule,  to 
verj^  yoiiog  children.  The  prevalen^^e  of  the  disease  as  a  complication  of 
grippe  varies  widely  in  different  epidemics. 

Bacterioloffy. — Much  attention  has  been  paid  to  the  bacteriology  of 
the  disease,  imrticularly  in  Paris  during  the  past  Hve  years;  but,  in  spite  of 
a  great  deal  of  careful  w^ork,  no  one  micro-organism  has  yet  been  definitely 
connected  wuth  any  form  of  broncho-pneumonia.  The  fact  tliat  any  or  all 
of  the  bacteria  usually  found  in  the  lungs  (Talamon-Fmenkel  diplococcns, 
streptococcus  pyogenes,  staphylococcus  aureus  etalbus,  Friedliinder's  bacillus 
pneumoniee,  and  the  Klebs-Loeffler  bacillus)  may  be  discovered  in  normal 
mouths,  noses,  and  throats  justifies  us  in  terming  the  disease  a  nonspecific 
and  (usually)  auio-infeciioits  one.  Its  frequent  association  ivith  other  affec- 
tions (notably  whooping-cough  and  measles)  is  accounted  for  by  the  in- 
creased virulence  of  the  micro-organisms  in  the  presence  of  another  infec- 
tion which  is  sufficiently  potent  to  o%^ercome  the  natural  mechanical  and 
physiological  powers  of  resistance.  I  rcfer  to  expectonition,  the  expulsive 
action  of  cihate<l  epithelium,  and  phagocytosis.  Broucho-pneunionia  may 
also  be  hetero- infectious  (ctjntagious),  and  can  be  contracted  by  inhaling  the 
micro-organisms  contained  in  the  dried  nasal  and  pulmonary  secretions  of 
those  already  Imving  the  disease.  Sevestre  (uf  Paris)  has  reported  cases  in 
which  the  bacterium  coli  commune  was  the  infecting  germ.  In  cases 
which  are  secondary  to  diphtheria  the  Klel>s-I^effler,  alone  or  together 
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▼ith  other  micro-organisms,  may  be  disojvertMl.  In  a  case  which  died 
ander  my  c^re  at  the  Bt^sttm  Cliildren'a  Hospital  and  had  coutractetl  diph- 
theria just  as  a  Buddeu  fall  of  temperature  aimoimoed  convalescence  from 
frmk  (croupous)  pneumonia,  tlie  autopsy  showed  the  presence  of  broncho- 
pneumonia in  the  opposite  luiig.  In  this  instance  pneumoeocci  were  found 
in  the  lung  originally  affected,  and  streptococci  and  Klebs-Loeffler  bacilli  in 
tbe  leeions  of  the  secondary  infection. 

Morbid  Anatomy-~The  lesions  discovered  by  post-mortem  examina^ 
tion  vary  in  accordance  with  the  type  and  severity  of  the  disease.  In  the 
extremely  acute  and  fatal  form  which  masquerades  in  the  guise  of  a  **  capil- 
lary bronchitis**  the  gross  lesions  may  be  those  of  a  bronchiolitis  only.  In 
tbe  usual  form  *  one  observes,  scattereii  throughout  the  posterior  and  lower 
portions  of  the  lungs,  aitus  of  collapsed  and  inflamt*d  vesicles,  some  of  which 
ktter  may  contain  a  little  fibrin  surrounding  the  epithelial  cells  and  leuco- 
CYt€»  which  constitute  the  usual  inflamniat-ury  products  of  the  diseaae*  In 
pBeodo-lobar  or  **  mixed''  cases  the  ejctent  of  lung  involved  and  abundance 
of  fibrin  may  render  the  macroscopic  aspect  so  like  that  of  frank  pneumonia 
ti  to  deoeiv^e  the  ablest  pathologist.  As  a  rule,  howevefj  such  a  large  con- 
aolidation  is  aoeompauied  by  one  or  more  small  areas  of  inflammation  in 
the  opposite  lung, — a  condition  far  more  common  in  the  disease  under 
etmsideration  than  in  the  other.  Occasionally  the  true  nature  of  a  case  can 
be  decided  only  by  microscopic  examination. 

In  tubercular  cases  the  [mthological  conditions  may  be  classed  under 
fimr  principal  tyjies : 

1,  In  **  quick"  or  "  galloping"  consumption  che^y  deposits,  scattered 
or  discrete,  are  found  in  the  small  bronchi  and  air-vesicles,  in  addition  to 
the  usual  lesions  of  broncho-pneumonia.  There  is  also  marked  enlarge- 
BJent  of  the  bronchial  glands,  the  contents  of  which  are  apt  to  be  of  the 
<x>\oT  and  consistency  of  cream. 

2,  In  '*  broncliial  phthisis"  it  is  the  glands  which  are  chiefly  involved, 
BO  far  as  tubercle  is  concerned,  and  they  are  the  starting-points  of  the  acute 
bflummatory  lesions  of  which  the  child  dies. 

3,  When  tubercle  is  deposited  in  a  lower  lobe,  the  accompanying  coo- 
ioliclation  (which  may  be  quite  extensive)  is  that  of  broncho- pneumonia  of 
niber  a  low  grade  of  intlammation,  and  corresponding  pathological  changes 
*rt^  found. 

4,  The  lesions  present  may  not  differ  essentially  from  those  of  the  usual 
dtm^miuated  forni>  and  recourse  must  be  had  to  the  microscope  to  deter- 
taiac  that  tbe  case  is  one  of  acute  pulmonary  phthisis  masked  by  a  broncho- 
pnrumonia.  Or  miliary  tyl>erele  is  found  scattered  tliroughout  the  lung 
and  on  the  pleune.  In  a  vast  majority  of  iustan«*s  tlie  tubercular  infection 
prrrrtlcs  the  broncho-pneumonia  ;  but  that  the  reverse  occasionally  happens 
witcfD  the  coarse  of  the  disease  is  (as  at  times  it  may  be)  indefinitely  pro* 
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longed  18  undoubtedly  true,  as  tubercle  is  prone  to  fasten  upon  those  whose 
powers  of  resistaoce  are  weakenetl  froiu  any  eatise. 

S3rniptoms*^ — ^lu  Ijabies,  and  often  in  older  children,  intense  dyspncBa 
and  a  sudden  rise  of  temperature  (104°  to  105°  F.)  may  mark  the  loegin- 
niug  of  the  most  acute  and  infectious  type,  oiitbi'eaks  of  which  are  liable  to 
occur  in  hospital  wards,  among  children  UI  with  measles,  diphthei'ia,  or 
whooping-cough.  If  the  j)atient  has  pertussis,  the  paroxysms  may  be 
greatly  motlifiedj  or  eveo  cease  entirely*  In  any  event,  the  rational  signs 
of  a  severe  pulmonary  complication  are  quickly  observed  :  fever,  rapid 
breathing,  dyspnrea,  retraction  of  the  intercostal  muscles  and  epigastrium, 
together  with  a  jminful,  hacking  cough.  The  physical  signs  are  those  of 
au  acute  diflVist?d  l>ronchitis  of  the  posterior  surfaces  of  both  lungs.  Death 
frequently  occurs  before  any  evidence  of  consolidation  is  obtained,  and  is 
preceded  by  a  dimiuutiou  of  the  distress,  cyanosis,  and,  quite  frequently,  a 
markai  lull  of  temperature.  Recovery  is  atx^ompanied  by  slower  respira- 
tion, and  the  child's  attention  can  be  diverted  from  its  stniggle  to  obtain 
oxygen  enough  to  sustain  life,  on  which  all  its  powei's  have  been  concen- 
trated. Like  symptoms,  but  of  slower  development,  are  observed  in  the 
ordinary  acute  form  of  the  disease.  Death  or  recovery  occurs  at  a  later 
stiige,  while  physical  signs  of  scattered  areas  of  consolidation  arc  often 
present.  In  tlie  pseudo-lubar  form  the  onset  is  usually  sudden,  and  the 
symptoms,  both  rational  and  physiml,  may  closely  resemble  those  of  an 
acute  frank  pneumonia, — the  same  quick  accession  of  fever,  cough,  and 
dysi>ncea,  together  with  evidence  of  a  large,  one-sided  consolidation.  I 
doubt  if  recovery  ever  follows  under  the  above  circum stances.  The  ten- 
dency is  to  market!  cyanosis,  continued  high  temperature,  and  doith,  the 
latter  at  an  early  stage  in  babies  or  very  young  children. 

A  more  protracted  form  of  broncho- j>ncumonia  may  occur  in  the  midst 
of  an  attack  of  what  appears  to  l)e  an  ordinary  bronchitis.  It  attacks,  as 
a  rule,  children  wh(^  are  at  least  four  yeai's  of  age,  and  who  are  often  able 
to  expectorate  th^  thit'k,  tenacious  mucus  which  accumulates  in  the  bronchial 
tul>es.  It  frefpiently  resolves  itself  into  a  one-sidctl  aftection  of  somewhat 
gradual  development.  Here  the  stniggle  is  pndonged,  and  the  child  may 
remain  ill  for  weeks  or  months  befoi*e  death  (from  tubercular  phthisis)  or 
ret*overy  (complete  or  with  libroid  induction,  bronchiectasis,  etc.)  ensues. 

In  cases  of  bronchial  phthisis  a  slight  cedema  of  the  facx?,  together  with 
a  spasmodic  cnugh^  may  give  rise  to  a  suspicion,  in  the  absence  of  a  definite 
history,  that  the  broncho-pneumonia  which  succeeds  tlie  primary  aifec- 
tion  is  a  sequel  to  whooping-cough.  In  very  young  childn^n,  tubercle,  if 
present,  is  usually  disseminata!,  and  the  secondary  acute  inflammation  is 
rapidly  fatal.  In  such  cases  an  extremely  irregular  tcmpemture  and  the 
presence  of  enlarged  glands,  together  with  the  child's  miserable  asjiect,  may 
enable  one  to  anticiiiate  the  abundant  evidence  of  tubercular  infection 
presented  at  the  autopsy.  In  chikli-en,  pulmonary  phthisis  occasionally 
(although  much  less  fi-equeully  than  in  adults)  Ijegins  with  signs  of  extensive 
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eonfiolidatioti  of  a  lower  lol>e.  This  {act  has  Inii^  boen  recognized  by 
Flench  obeervxn^s,  and  is  called  phthieis  tl  ffmnc  tie  pneumojiie.  Here  tlie 
coosoIidatioD  \b  that  of  broneho-piiDiinioiiia,  but  the  temperature  is  not  so  high 
lain  the  more  usual  pseudo'lobar  form,  and  the  physiejd  signs  (d illness  on 
perrtidsioa,  crepitant  n\leB,  and  a  soft,  blowing  respiration)  are  less  marketL 
If,  under  these  circunistanccs,  the  lung  should  clear  np  *|uickly,  the  obvious 
ioferenee  is  that  the  case  has  been  one  of  abortive  frank  pneumonia  (oftener 
obeerved  at  the  apex),  which  may  cause  similar  physical  signs. 

Di&grnoeis. — The  few  (pulilislietl)  results  of  examination  of  the  blood 
io  broDcho-pneumonia  show  that  a  leucocytosis  is  present^  but  nothing 
raffieiently  definite  to  aid  in  the  diagnosis  has  yet  been  ascertained » 

The  acute  and  extremely  fatal  type,  so-called  **  capillary  bronchitis,''  is 
Oftily  distinguished  from  bronchitis  by  the  sudden  access  of  grave  eymp' 
toms.  From  frank  (emupous)  pneumonia  it  differs  in  being  a  double-sided 
afeetioD  and  in  the  fact  that  it  is  apt  to  Ix^  secondary.  In  frank  pneumonia 
the  signs  of  pretty  extensive  consul idation  in  one  lung  are  usual ly  present 
at  an  early  stage ;  andj  w  hile  there  may  be  rales  in  the  opi>osite  lung,  from 
&  coexisting  bronchitis,  they  arc  not  remarkably  plentiful,  as  a  rule,  and 
tie  quiet  tj-^e  of  the  dyspncea  is  very  different  from  the  acute  respiratory 
distrx^ss  of  acute  broncho-pneumonia.  Bronchial  respirations  are  common 
afidy  indeed,  usual  in  croupous  pneumonia,  while  in  an  ordinary  acute 
broiochopueimionia  only  the  signs  of  scattered  areas  of  consolidation  are 
obtained  if  the  child  survives  the  first  shock  of  the  disease.  The  fact  that 
lirtiDcho- pneumonia  is  by  far  the  commoner  previous  to  the  third  year  of  life 
ti  also  of  assistance. 

To  distinguish  between  the  pseudo-lobar  form  and  frank  pneumonia  is 
I  "0  times  very  difficult,  perha]is  irapossihle.  The  motle  of  invasion  and  the 
'^jsical  signs  may  be  absolufcc^ly  identical.  Perhaps  the  cyanosis  is  apt  to 
be  greater  in  the  "mixed'*  form,  although  it  is  usually  ver>'  marked  when 
cnmpotia  pneumonia  occurs  in  a  young  child.  Frequently,  however,  the 
txtensioD  of  dulness  on  percussion  into  and  in  front  of  the  axillary  space 
(ftriDore  common  in  pseudo-lobar  than  croupous  pneumonia)^  or  the  pres- 
cooe  of  a  solid  patch  in  the  opposite  lung,  may  lead  to  a  very  strong  sus- 
pkitm  of  the  real  nature  of  a  given  case. 

The  more  protracted  form  (which  is,  perlmps,  the  one  as  frequently  seen 
■•  aay  outside  of  hospitals)  is  apt  to  follow  some  ordinary  affection  of  the 
opfier  respiratory  tract,  and  is  t^asily  distinguished  from  croup<3US  pneu- 
moota  by  its  more  gradual  mode  of  invasion,  indefinite  duration,  and  ulti- 
Bi«te  disposition  to  l>eeome  a  one-sidcd  affection.  This  is  the  elassic^al  form 
of  hroocbo-pncumoniji  formerly  described  in  text-books,  and  it  is  in  this 
igrpethat  sndden  changes  from  dulness  on  percussion  to  comparative  reso- 
ttnoe  have  l>een  so  often  des<M*ibed  and  are  so  seldom  beard.  That  dulness 
tod  a  deficient  respiratory  murmur  are  occasionally  produced  by  defective 
iiiflataoii  and  partial  but  tera|)orary  collapse  in  w^cak  children  I  can  readily 
Ulete*     Tluit  sulistHpient  i^iurtation  may  cause  tliest;  signs  to  disappear  is*^ 
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I  think,  also  true.  But  I  cannot  credit  the  statement  that  in  so  complex  a 
condition  as  that  of  a  broncho-pneumonia,  and  during  the  acute  stage, 
phenomena  of  this  kind  occur  to  an  extent  to  be  appreciable  to  the  ear. 
That  resonance  may  suddenly  change  to  dolness  goes  without  saying,  but 
not  the  reverse.  Occasionally  a  very  acute  attack  will  end  in  a  condition 
of  prolonged  semi-convalescence  with  symptoms  which  resemble  those  of 
the  later  stages  of  the  more  ordinary  protracted  kind.  This  is  more  par- 
ticularly apt  to  be  the  case  in  broncho-pneumonia  following  i^ertussrs,  the 
emphysematous  condition  of  the  lungs  causing  resolution  to  l>e  tedious.  In 
either  case  the  question  to  be  determined  is  whether  tuljercle  is  present  or 
not,  the  diagnosis  of  chronic  subacute  bmneho-pueuraonia  being,  as  a  rule, 
easily  made. 

It  may  be  said,  in  a  general  way,  that  the  physical  signs  of  thoracic 
diseases  in  children  arc  less  reliable  than  in  adults,  while  the  affections 
themselves  are  more  complex  ;  and  experience  teaches  that  if  one*s  clinical 
views  aocoid  fairly  well  with  tlie  lesions  demonstrated  in  three-quarters  of 
the  cases  which  are  autopsied,  it  is  all  that  can  be  reasonably  expected* 

Prdgnosi©,— In  babies  the  disease  proves  speedily  fatal  in  a  vast 
majority  of  ail  cases»  Between  the  second  and  third  years  the  mortality  is 
probably  not  far  from  seventy-five  per  cent.  In  older  children  the  ontlook 
is  mure  favoralile  and  two  out  of  three  recover.  In  protracted  cases  the 
question  resolves  itself  into  recovery  or  phthisis,  tnl^ercular  or  fibroid.  If  a 
positive  diagnosis  is  not  made  by  examination  of  the  sputa  or  t!ie  injection 
of  tuberculin,  there  is  always  room  for  hope  so  long  as  the  apices  are  not 
affecti^ib  Cough,  emaciation,  abundant  ranco-puruleut  ex (jecto ration >  and 
physical  signs  of  diseased  lung  may  all  eventually  disapj^ear,  and  an  appar- 
ently hoi>eless  condition  be  changed  to  that  of  restonid  healths 

The  prognosis  is,  of  course,  influenced  by  the  typo,  as  well  as  the  age,  of 
the  child  ;  and  it  may  be  roughly  stated  that  "suffocative  catarrh"  (capillary 
bronchitis)  kills  a  great  majority  of  its  rictims  in  two  or  three  days,  and 
that  acute  pseiido- lobar  broncho- pneumonia  is  almost  invariably  fatal.  For 
special  symptoms  of  importance  in  estimating;  the  chances  of  I'ecovery  in  a 
given  case,  the  reader  is  referred  to  vol.  ii»  p.  636. 

Prophylaxis. ^ — The  nasal  and  bronchial  seei"etions  of  children  ill  with 
broncho- pneumonia  should  be  carefully  looked  after,  and  destroyed  by  fire 
or  rendered  harmless  by  disinfectants.  Cases  occurring  in  wards  w^here 
measles  or  whooping-cough  is  present  slionld  l>e  immediately  isolated. 
Good  proof  of  the  contagion sne^ss  of  the  disease  under  the  above  conditions 
has  been  obtained.  The  t>i>euing  of  sjjecial  %vards  for  cases  of  measles  at 
the  Enfauts  Malades  in  Paris  was  immediately  followed  by  an  iDcreafie  of 
twelve  per  cent,  in  the  mortality,  nearly  all  dctiths  l>eing  due  to  broncho- 
pneumonia among  the  children  tliere  herded  together.  At  the  Enfants 
Assist 6a,  Sevestre,  by  timely  isolation  and  the  employment  of  strict  anti- 
septic measures,  reduced  the  mortality  from  cases  of  broncho-pneumonia 
complicating  measles  and  diphtheria  nearly  fifty  per  cent. 
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While  the  disease  is  oertamly  more  eontagious  in  the  presence  of  the  two 
Itst-oaiDed  diseases^  yet  an  fMiually  hetero-infeetious  and  |x?rliiips  more  fatal 
type  oocasionally  invades  wards  coiitxiining  young  cbilda^n  ill  with  whoop- 
ing-cough ;^  and  the  isolation  of  any  case  whose  spasms  become  siiddeiily 
aodified^  while  the  temperature  ascends,  is  imj^eratively  called  for,  Ijecause 
tlun^nnptomd  can  have  but  one  signification,  Waitls  and  rooms  which 
iidive  been  occupied  by  cases  of  broneho-pneumonia  coming  on  in  connec- 
tion with  either  of  the  diseases  which  I  have  referred  to  alwve  should  be  as 
<»n>fully  disinfected  as  those  vacated  by  scarlet-fever  jmtients.  Slow  and 
careful  feeding,  together  with  cleanliness  and  the  use  of  antiseptic  mouth- 
irasbes,  are  the  means  to  be  employed  in  guarding  against  the  "deghitition^' 
form  of  the  disease.  In  cases  of  diphtheria  which  have  been  oj>erat4L'd  upon, 
Alt  use  of  antiseptic  gauze  over  the  canula  is  a  safeguard  against  the  en- 
tianoeof  micro-organisms  which,  if  inhaletl,  may  Ix*  the  means  of  producing 
bnmcho-pneumonia  in  a  child  who  might  escape  auto-infection. 

Treatment. — ^Now  that  the  disease  has  been  proved  to  be  due  to  the 
pffsenoe  of  micro-organisms  planted  in  a  favomble  soil,  we  naturally  look 
for  relief  in  a  treatment  %vinch  shall  bring  in  direct  contact  with  them  sub- 
Huioes  whose  germicide  proioerties  are  established.  Ex|>eriments  in  this 
dtreedun  have,  however,  proved  unsuccessful  thus  far,  CreoeotCt  guaiacol^ 
and  eucalyptol  have  all  been  faitlifully  tried  by  inlialation,  hypodermic  in- 
jection^ and  internal  administration,  and  no  good  results  obtained.  As  to 
aa  antitoxin,  the  variety  of  micro-organisms  which  may  cause  the  disease, 
together  with  the  uncertainty  as  to  whicli  of  them  may  be  present  in  any 
paiticular  case,  renders  relief  from  this  source  extremely  problematical. 
Tbere  is,  however,  something  to  be  hoped  for  in  the  use  of  a  streptococcus 
antitoxin,  inasmuch  as  this  germ  is  the  predominating  one  in  a  majority  of 
eases,  and  Claissc  and  Hutinel  have  reported  quite  a  number  of  instances 
in  which  the  symptoms  were  those  of  acute  septicsemia  and  the  strepto- 
coocoa  the  only  micro-organism  found  at  the  autopsies.  The  pulmonary 
lemons  were  often  insignificant  in  extent,  and  death  evidently  resulted  from 
potsoDiDg  by  the  toxins  of  the  streptococci,  which,  accoi-ding  to  Claisse,  do 
not  themselves  enter  the  circulation  to  any  extent,  as  a  rule.  Here,  then, 
wcKiM  eecin  to  be  an  opjwrtunity  of  testing  the  value  of  an  antitoxin  treat- 
mcnl,  and  with  a  chance  of  favorable  results, 

Itaths  have  proved  of  rail  service,  and  the  indications  and  rules  for 
•employment  are  fairly  well  settlefb  Tepid  baths,  which  may  be  re- 
three  or  four  times  a  day,  reduce  the  temperature  and  relieve  dysp- 
mm  and  nervous  symptoroB.  The  child  is  slung  in  a  large  bath  towel,  and 
gently  lowereii  into  a  bath  of  a  temix^rature  of  9^^  F.,  which  may  be  grad- 
ually redacted  to  85*^  F,  After  remaining  ten  minutes  it  is  wrapped  in  a 
bliinket  and  replaced  in  bed.     Cold  baths  (75*^  to  60°  F.)  reduce  the  tem- 

'  1  bftve  no  personal  knowledge  of  an  cnitbreak  of  this  kind  in  America,  but  I  wit- 
one  in  Pftria  in  1893,  in  whicli  Ike  difteftM  spi-ead  very  rapidly  and  was  eitremely 
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at,  prrxlnce  a  nervous  reaction  which 
I  of  apathy  and  sonniolence  which  often 
t  of  tiie  heart  is  strengtheneil,  arterial  tension 
produced.     It  is  the  only  method  which  has 
Its  LD  acute  cases  of  very  young  children  and 
[i»^#ainfU  recognized  that  it  forms  tlie  leading  feature 
iltefiiildren*s  hospitali^  in  Parii^  at  the  present 
liV  m  stimulant^  or  a  hypixlermic  injection  of  c^lleine 
■hI  pJtinged  into  the  ijath,  where  it  remains,  ciire- 
or  leu  minutes,  and  is  then  w^rajiped  in  a  blanket 
fieve  that  life  is  save<l  in  this  way,  and   I  am  sore 
As  a  substitute  for  baths,  the  wet  paek  may  be 
^of  the  water  being  made  the  same.     The  child  is 
^  fmm  skwi^  c<>vered  with  blankets,  and  remains  "  packe*!'*  for 
BH^     I  Jo  not  believe  tliat  in  cases  which  show  a  marked 
^MMialewe  and  cyanosis  the  edects  of  this  measure  cau  com* 
hm*^  tfc^  cold  plunge;  but  it  is  certainly  a  useful  pnx^edure, 
XJ|>M^it  ui'  oppositioQ  on  the  part  of  the  attendants.     The  c^ ild 
Bl  ftfc  repeated  every  four  or  six  hours,  as  may  l>e  reciuired, 
;  fipw  dnigs  which  can  possibly  do  good  in  a  ttase  of  acute 
I  which  suddenly  attacks  an   infant.     Expectorants  are 
Emetics  hasten  death.     Bmndy,  digital is»  and  caffeine 
,and  should  be  given  from  the  start.     Quinine  as  an  anti- 
Jy  innxitent  in  the  presence  of  a  temperature  of  from  li)5^ 
^  }fftf^  F^  «l9t  Ihe  effects  of  the  coal-tar  prejxiratioQS  are  very  temporary. 
^  hmrt  and  reduce  the  temperature  are  the  obvious  iudica- 
hiB»  nre  best  accomplished  by  the  cold  bath  and  employment  of 
IjmiiiiMinr *""'  stimulants. 

B   Sod  11  benzuat, 

raii^li  to  twenty  minims  by  e^ubcutuneous  iDJ^tioD  every  »i%  houra. 

Huft^^*  lUkd  digitalis  should  be  given  in  small  but  frequently  repeated 
^liMci^  R^h  digitalis  and  caifeiue  increase  diuresis,  and  in  this  way  aid  in 
tJK  lliiiitiUltbn  of  the  poison.  In  more  protracted  erases  good  evidence  of 
^IMMMihliciil  of  mucus  in  the  tiiljcs  is  an  indication  for  emetic  doses  of 
^■MNViad  the  relief  obtained!  in  this  way  is  quite  marked.  Stimulatiug 
#ai|«^'^^r»iUs  may  also  prove  useful  liere ;  and  when  convalescence  is  pro- 
|fi||(I^Md  ibe  physical  signs  show  that  definite  areas  of  lung  are  obstinate 
^  ImBk^i  oounter-irritatiou  is  of  value^  and  may  be  readily  effected  by 
ilfcir  MMoa  than  the  tedious  process  of  painting  with  tincture  of  iodine. 
TW  ^in  i«  washed  clean  with  sulphuric  ether,  and  the  part  to  be  counter- 
$l?dl9iti^l  defined  and  limited  by  a  line  of  vaseline  around  its  edges.  Equal 
|itft»  of  carbolic  acid  and  alcohol  are  applied  with  a  soft  brush  ;  the  skin 
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to  turn  white  two  or  three  minutes  later,  and  the  superfluous 
fthen  rapidly  removed  with  ao  absorbent  cotton  swab  dipped  iu  pure 
ilcobol.  The  result  is  not  a  blister,  but  an  intense  ooDgestion  of  the  super- 
tm\  rapillaries^  which  la^ts  ton  days  or  more  and  serves  the  purpose  ex- 
ceDcotly.  In  cast.^  of  an  unusually  tough  skin  the  proportion  of  add  may 
be  increased.  Some  slight  pain  attends  the  application,  but  it  is  temporary, 
iih]  by  the  time  a  layer  of  cotton- wool  has  been  placed  next  the  skin  as  a 
pfotectioOj  and  the  child  is  ready  to  lie  down>  all  discomfort  has  ceased. 
Tonics  and  digitalis — the  latter  by  .streogtheiiiug  the  arterial  circulation 
md  relieving  venous  stasis^ — both  aid  in  the  repair  of  the  more  chronic 
InoDS  of  broncho-pneumonia.  Cod-liver  oil,  iron,  malt,  strychnine,  and 
pefKrataons  of  tar  are  useful  When  the  child  is  so  fortunate  as  to  live 
through  the  acute  stage  of  the  disease,  somatose  and  predigested  starch 
{H^mtioiis  should  l)e  given  promptly.  Tlie  latter  may  not  be  ideal  sub- 
HitttteB  tor  breast-milk,  but  are  certainly  uourishing  and  easily  absorbed, 
Ikreover,  few  children  young  enough  to  nui-se  live  through  the  third  day 
of  a  broncho- pneumonia. 

To  recapitulate.  Brandy  in  every  case  j  digitalis  in  most  cases.  Tepid 
\  or  the  eold  wet  pack  when  cyanosis  is  not  marked  and  nervous  agi- 
titioD  18  present  Cold  baths  and  hypodermic  injections  of  aiffeine,  brandy, 
or  ether  when  cyanosis,  somnolence,  and  a  ver}^  high  temperature  (s*:'imrately 
Dftr-^her)  are  observed.  Emetic  doses  of  ipecac  and  stimulating  expec- 
tontits  when  there  is  evidence  of  accumulation  of  mucus  in  the  bronchi, 
Comiter'irritation,  digitalis,  and  tonics  to  hasten  absorption  in  protracted 
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The  following  pages  are  meant  to  snpplement,  not  to  repeat,  the  article 
on  **  PhtliiBis/'  and,  as  far  as  it  coneenis  pulmonary  tuberculosis,  that  on 
*' Ttiterculosis/*  eoiitained  in  the  second  volume  of  the  "Cjxlopaedia  of 
the  Diseases  of  Children/'  Hence  the  remarks  on  the  varieties  and  the 
pathological  anatomy  as  well  as  on  the  symptomatology  of  pulmonary 
tuberculosis  will  be  found  brief.  The  attention  of  the  reader  is  mainly 
asked  for  the  chapters  on  etiology  and  on  the  preventive  and  curative 
treatment,  which  may  be  found  intcrestiog  when  read  in  connection  with 
tliose  on  the  same  subjects  in  the  publication  of  1889. 

I.     NATURE   AND  DEFINITION. 

The  question  raised  in  the  article  '*  Phthisis'*  in  voL  ii.  p,  670,  con* 
eeming  the  identity  of  *' phthisis'*  and  pulmonary  tuljcrculosis,  was  an- 
swered afBrmativcly.  Still,  as  is  stated  on  p,  165,  vol.  ii.,  Malassez  and 
Vignal  succeeded  in  the  experimental  ciH^ation  with  or  without  co-operation 
of  bacilli^  by  zooglQea,  of  tulxTculous  masses  and  small  "tubercles"  in 
which  nothing  but  zooglcea  were  found.  Similar  microbes  were  met  with 
in  bone-abscesses  by  Castro  and  Soffia  two  years  later  (in  1885),  Ribbert 
examined  in  1884  miliary  tubercles  and  found  no  bacilli,  but  big  and  grant 
cells,  and  preferred  the  name  of  multiple  lymphoma  for  that  reason,  Biedert, 
however,  when  having  the  same  experience^  suggested  that  the  oceasirioal 
presence  in  the  blotxl  or  in  pus  or  serum  of  some  additional  alkali,  which 
might  interfere  w^th  perfect  staining,  explained  the  absence  of  bacilli. 
Eberth  productx.1  in  guinea-pigs  tuberculosis  which  contained  no  bacilli  and 
was  therefore  called  pseudo-tuberculosis.  Eppiuger  found  in  such  tuber- 
cular iuiiltratiuns  not  bacilli,  but  cladothrix,  and  called  his  product  pseudo- 
tuberculosis cladotlirichica.  But  all  these  exceptional  facts  or  products 
should  not  militate  against  the  acceptance  of  the  essential  unity  of  the 
tul>ereular  proc^ess,  which  caunot  exist  without  the  haoillus  tuberculosis 
(Koch),  no  matter  whether  it  is  found  in  the  luugs,  bones,  glands,  or  other 
tissues. 

Tubercle  bacilli  retain  their  infecting  ]>ower  a  long  time.  But  they 
proliferate  as  parasites  only,  and  even  become  less  virulent  by  passing,  in 
the  course  of  exjierimentatiou,  through  a  series  of  living  bodies.  They  also 
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iofler  from  putrefaction  and  persistent  desiccation  to  such  an  extent  as  to 
cmae  merely  local  affections  with  a  tendency  to  heal,  but  no  geneinl  infeo- 
tioQ ;  and  thoae  originating  in  the  animal  body  seem  to  be  less  dangerous 
tlitD  those  raised  in  the  human  body.  Thus  a  cerfain  comparative  safety  is 
ilfonled,  after  all.  When  an  invasion  of  bacilli  has  taken  place,  their  first 
effect  is  a  copious  proliferation  of  tissue  cells,  particularly  of  those  of  the 
OMiiieotive  tiffiue.  Epithelial  and  giaut  cells  are  fbmied  iu  large  numbers ; 
their  nests  ahow  a  sliarp  delineation ;  leucocytes  increase  in  their  ndgh- 
burhood  by  emigTation,  These  processes,  together  with  the  formation  of  a 
AiTounding  capsnle,  take  from  ten  to  fourteen  days  after  invasion  (inocu- 
tation) ;  then  the  "tubercle"  is  perfected.  When  there  are  many  round 
cdk  in  the  composite  mass  the  product  is  called  a  lymphoid  tnberde ;  when 
tbere  are  but  few  of  tbcm  (particnlarly  in  the  periphery)^  the  mass  is  accord- 
ingly called  a  large  cell  (or  epithelial)  tubei-cle.  The  enclosed  bacilli  are 
loinetimes  destroyed  by  pressure  and  l^ecome  harmless ;  if  not^  a  new  in- 
fiiction  may  take  place  iu  the  neighborhood,  or  bacilli  are  spread  by  the 
bloody  and  still  more  by  the  lymph -currents.  The  tuljercle  is  devoid  of 
UoCRl^¥€SBeIs,  and  therefore  a  disintegration  of  the  central  mass  is  of  fre- 
(^oent  occarrence.  This  disintegration  spreads  in  the  direction  of  the  pe- 
ripbery  and  causes  the  tubercle  to  look  yellowish  white.  This  **  caseoiis^^ 
degenemtion  is  mainly  observed  in  larger  tubercular  masses^  but  also  io 
the  smaller  '^  miliary^'  deposits.  Caseation  is  very  liable  to  terminate  in 
aoAeaing,  rarely  in  calcification.  The  latter  is  equivalent  to  complete 
morery  ;  the  former  is  a  constant  source  of  IcK'al  irritation,  of  new  bacillary 
bvaaionj  of  repeated  bronchial  and  peribronchial  congestion  and  diffuse  in- 
ikration  of  the  pulmonary  tissue  (caseous  pneumonia).  It  should  not  be 
lo^pytteDy  however/  that  caseation  docs  not  necessarily  mean  tubercailosisj 
far  k  is  also  met  with  as  the  final  transformation  of  suppuration^  or  of  can- 
coons  or  of  typhoid  iufiltration.  Nor  are  giant  cecils  characteristic  of  tuber- 
adosia.  Without  the  pre.sen<.'e  of  the  bacillus  tubcrcidosis  the  diagnosis  of 
Hdterooloaifi  should  not  be  considered  complete. 


II,     DISPOSITfON. 

The  dt^pomtion  to  tuberculosis  of  the  lungs  is  partly  local,  partly  gen- 
«aL  The  relative  small ness  of  the  heart  (Brehmer^  Fels)  and  the  contrac- 
tioo  or  narrowness  of  the  pulmonary  artery  render  the  tissue  of  the  lungs 
anvmic  Shortness  of  the  cartilage  of  the  rib,  found  to  be  oongenit^d  by 
FiBond  forty  years  ago,  and  rhachitical  alterations  of  the  chest  interfere 
wilb  respiration  and  circulation.  The  rhachitifal  depression,  mainly  acting 
opOQ  the  lower  part  of  the  chest,  cripples  particularly  the  lower  lobes  of 
&i  hu^  and  prepares  them  for  in^ammations  and  tul>ercular  deposits. 
loJiDtB  puny  at  birth,  twins,  babies  Ixiru  in  rapid  succession  or  of  aufemic 
aod  paverfy*stricJcen  parents,  overcrowding  in  ill-ventilated^  smoky  dwell- 
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ings  and  school -houses,  previous  catarrhal  pneutuoDia,  whoopiog-coiigh, 
measles,  or  influenza,  trauma  by  blow  or  fall,  glandular  enlargements,  bone- 
disease,  or  cold  abscesses  anywhere  in  the  body,  |jersistent  eczema  or  furun- 
culosis,  cliroiiic  nasal  catarrh  or  uleeration,  pharyngitis,  amygdalitis  (**  ton- 
sillitis") of  various  kinds,  sometimes  even  chronic  gastritis  or  enteritis,  ofler 
under  favorable  circumstances  just  as  many  inlets  to  pulmonary  tiil>ercu- 
losis.  Other  infectious  diseases,  such  as  scarlatina,  croujKJUs  pneumonia,  or 
typhoid  fever,  do  not  so  frequently  create  a  prcdisjwsition.  Like  rbachitis, 
which  does  not  act  by  its  mechanical  results  only,  but  by  the  genei'al  anaemia 
caused  by  it,  serofulosis,  not  identical  with  tuberculosis,  prepares  the  soil 
for  it  by  its  constitutional  anonmlies ;  fur  scrofula  is  chai'acterized  by 
vulnerability  of  all  the  tissues,  the  long  duration  of  and  slow  recovery 
from  superficial  or  deep-seated  lesions^  the  frequency  of  relapses,  the  rapid 
disintegmtion  of  newly  formed  tissues^  and  the  enlargement  of  glands  and 
their  tendency  to  caseous  degeneration.  It  is  particularly  the  latter  organs 
which  are  often  connected  with  the  first  sym|)toms  of  pulmonary  tuberi'U- 
losis.  In  two  ways  the  bronchial  (and  other)  glands  may  become  responsible 
for  thcni :  either  the  bacilli  enter  the  vulnerable  glandular  tissue  with  greiiter 
facility  (for  even  healthy  epithelia  and  mucous  merabmnes  allow  bacilli  to 
penetrate),  or  the  c^apsulated  and  dormant  bacilli,  unless  destroyed  by  press- 
ure, are  waked  up  and  disseminated  by  the  chronic  congestion  of  the  parU. 

It  has  been  intimated  above  that  every  disturbance  of  general  or  local 
metamorphosis  creates  a  disposition  to  tultemulosis  by  impairing  blood  and 
tissues*  That  is  why  bad  innervation  from  loss  of  bh)txl,  slow  con  vales- 
cjence,  care  and  trouble  (in  the  older  child  and  the  adolescent),  and  also  why 
colds,  have  their  bad  influence  and  pnxlisj>us^»  to  pulmonary  tuberculoeis. 
Indeed,  the  dangers  of  sudden  exposure  and  of  al>rupt  changes  of  tenipera- 
ture,  which  alter  the  circulation  both  of  the  surface  and  of  the  deep  tissues, 
either  directly  or  by  reflex  action,  are  too  evident  to  he  reasoned  or  smiled 
away  by  the  fad  of  reci>gniziug  nothing  but  nncrol)es  as  tlie  sole  and 
omnipresent  sources  of  every  ailment  or  malady. 

In  clase  connection  with  this  subject  is  that  of  the  danger  arising  from 
bad  or  insufficient  air.  Density  of  population,  crowded  rooms,  uncleanliness, 
and  closed  windoAvs  work  in  two  directions.  By  the  exhaustion  of  oxygen 
and  increase  of  carbonic  acid  and  nfixious  gases  they  irajmir  the  blood  and 
tissues.  By  the  accumulation  of  bacilli  on  flooi's  and  walls  and  in  the  air  they 
disseminate  the  almost  ulnquitous  malady,  and  the  other  detrimental  influ- 
ences— dirt  J  improper  food,  and  so  on — are  liable  to  go  hand  in  hand  with 
those  enumerated  above.  This  is  equally  the  cast?  in  animals  and  in  man. 
The  re|x>rt  of  Dr.  E»  W,  Huj>e,  medical  ofHcer  of  heaUh  of  Liverpool,^  is  par- 
ticularly interesting.  According  to  him,  the  cow  shipments  in  Liverpool  are 
under  the  immediate  supervision  of  two  well -qualified  insjjectors,  who  attend 
to  the  legal  requirements  as  to  light,  ventilation,  and  cleanliness,  while  no 
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^rvision  is  i-equired  iu  the  country.  The  resuh  is  that  of  ooe  hun- 
dred and  forty-four  Bamples  of  milk  taken  from  sourr-es  within  the  city,  in 
three,  or  2*8  jjer  cent.,  was  fouud  the  bacillus  tubenjolusis,  while  of  tweuty- 
fuor  taken  at  the  mil  way  stations,  29.1  |>er  cc^uL  infected  the  giiiDea-pig.* 

A  disposition  is  also  created  by  a  defocHve  eonditifm  of  the  respiratory 
traet.  Though  baeilll  may  be  swept  tli rough  a  normal  tissue,  it  ought  to 
be  taken  as  a  fact  that,  as  long  as  a  bronchial  mucous  membrane  Ls  covered 
with  Dormal  mucus  and  prutcctol  by  vibrating  epithelium^  foreign  bodies, 
horn  particles  of  metal  and  carbon  to  bacilli,  are  liable  to  be  expectorated. 
On^  the  air-cells  trhiak  have  no  jimbriated  epUheila  allow  baiyiiU  to  rest 
<mi  devdop  witii  greater  facilittf.  All  the  other  surfaces  of  the  rt^pira- 
\ory  orga^ns  are  endowed  with  means  of  self-defence.  This  is,  however, 
greatly  interfered  with  either  by  the  abnormal  structure  of  die  integuments 
«r  by  actual  lesions.  The  latter  need  not  be  direct,  as  iu  whooping-cough 
w  measles ;  they  may  be  indirect.  For  but  lately  Kohler  ^  published  a  case 
which  makes  it  probable  that  the  disposition  to  tul>ercnlosis  may  be  in- 
creased or  a  previous  affection  may  relaji.sc^  as  the  result  of  a  trauma,  but 
aho  that  when  an  injury  or  a  o<jncussion  of  the  thorax  is  not  very  con- 
ipicuoua,  their  ettects  may  l>e  long  delayed. 

Abnormal  strutTture  of  the  integuraeots  may  either  l»e  inherited  from 
porentfi  suffering  from  chronic  infectious  diseases^  such  as  tuberculosis  or 
caiOBoeis,  or  acquired  by  previous  exliausting  ailments,  aneemia,  or  chlorosis 
(voL  ii.  p.  169). 

The  question  whether  raccination  may  cause  tuberculosis  or  scrofulosis 
bis  been  in  Germany  the  subject  of  an  official  inquiry,  and  replied  to  lately 
by  Geriiardt  and  Leyden.  They  refi-r  to  the  fact  that  the  discovery  of  the 
badUtis  excludes  the  possibility  of  such  a  causal  conuccdon  except  in  those 
lUecaseB  in  which  tlie  fev^er  attending  vaccination  may  Ije  assumed  to  favor 
die  proliferation  and  dissemination  of  bacilli  previously  Icxlged  in  tubercular 
Ijnoph-bodies,  or  in  which  erysi|)elas,  sepsis,  or  syphilis  is  caused  by  a 
gron  mistake  in  vaccination.  They  also  point  to  the  frequency  of  tuber- 
eolggis  at  all  times,  and  emphasize  that  it  has  certainly  nut  iucreased  since 
Hodnation  was  made  c*omi>ulsory  ;  that,  on  tlic  contrary,  in  the  armies  of 
the  German  empire,  since  vac^.ination  was  made  obligatory,  the  mortality 
frum  tuberculosis  has  decreased.  Thcsc^  experiences  and  the  conclusions 
tlwatfrom  tally  with  miue  as  stated  in  vol.  ii.  p.  171 » 


*  Somik  of  the  (ikcU  i\'piyTivd  in  pn>ve  tho  absohilcly  fAvorablp  influGnce  of  fresh  air 
«»  nth«r  •Urtling.  Wbon  Huiinel  mukes  the  statement  tlmt  among  eighteen  thousand 
•■WMwi  ia  ciuiige  of  the  Paris  *«  a^istiince  publique"  there  were  but  twenty  «ise*  of  tu- 
biiialoiit,  we  ire — considering  the  immens**  mortality  of  thei^e  children — tempted  to  aak 
wliffther  they  lived  Ir.tng  enough  tf>  develop  the  disease.  S.  B*'rnheir»  rejv^rt^  the  eafiOft  of 
Hfte  pain  f*f  twin*  hom  fif  three  wnrnen  r  one  of  each  pair  wab  supplied  vvith  it  wet-nurse 
tad  ki*pt  at  home,  and  died  of  tuberculosis;  the  others  were  fe<3  artificially,  but  in  the 
mmBtgy^  and  remained  henlthy.  Such  result*,  if  n-^t  too  surprising  to  be  beliovedi  are  too 
OMpCloiia]  to  atablish  a  rule.  It  lotA^  a^  if  they  proved  too  much. 
^  FbrtttlJ.  f.  gerichtL  Med.,  July,  1897. 
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Tlie  small  vaccinatiou  wounds  do  not  count.  They  cannot  be  compared 
ID  any  way  with  those  of  circumcision  or  other  operations  whose  occasional 
influence  in  admitting  tuberculosis  was  di&cussed  in  vol.  ii.  p.  170,  nor  with 
the  long'live<l  erosions  and  sores  of  ecs^ma  and  impdt^o.  Whenever  bacilli 
are  ailmittfd  in  this  way,  the  result  is  more  apt  to  be  a  generalized  miliary 
than  a  pulmonary  tuberculosis. 

IIL    ETIOLOGY, 

The  origin  of  pulmonary  consumption  is  in  almost  all  instaoces  at- 
tributed to  the  iiihalaHon  of  Imcilli.  As  they  are  certainly  deposited 
on  bedding,  clothing,  and  on  tlie  flixrrs  and  walls  of  rooms,  nothing  ap- 
pears to  be  easier  than  that  the  long-lived  microbes  should  be  admitted  to 
the  air  of  the  room  and  thus  be  inhaled.  In  this  way  the  contagion  of 
ac^utc  exantheras  Is  certainly  disseminated.  Tubercle  bacilli^  like  ever>"- 
thing  solidj  when  floating  in  motionless  air,  are  certain  to  sink  gradually, 
and  the  inference  is  that  children  are  more  liable  to  inhale  them,  a  mode  of 
infection  which  I  have  claimed  to  be  probable  in  cases  of  diphtheria.^  This 
mode  of  propagation  has  been  tiiken  to  be  the  principal  one  in  pulmonary 
tuberculosis.  In  vol  ii*  p,  169  I  said  that  the  bacillus,  "to  be  inhaled, 
must  be  dry.  As  long  as  sputum  is  moist,  or,  after  having  been  dry,  is 
again  exposed  to  moisture,  it  cannot  be  mixed  with  the  air  and  thus  enter 
the  lungs  of  another  person.  ,  .  .  The  phthisical  patients  in  the  wards  of 
a  hospital  are  uninjurious  as  long  as  no  ex  pec  to  mt  ion  is  permitted  anywhere 
but  in  a  spittoon  containing  some  water**'  To  such  an  extent  has  this 
belief  controlled  the  teachings  of  medical  men  that  the  rules  and  regulations 
of  health  departments  have  concerned  themselves  with  this  mode  of  trans- 
mission only.  Exi>eriments,  however,  appear  to  prove  that  the  air-currents 
usually  found  iu  a  room  are  not  sufficient  to  detach  drj-  bacilli  fastened 
with  their  surrounding  sputum  to  the  w^alls  or  floc^rs.  It  is  only  strong 
currents,  such  as  are  cansed  by  sweeping,  beating,  brushing, — perhaps  even 
by  violent  slamming  of  doors, — that  will  float  them.  Under  these  latter 
circumstances  it  is  certainly  possible  that  dry  bacilli  may  be  detached  in 
this  way  and  infect  those  present.  But  exj^eriments  on  auimals  have  not 
yet  proved  that  they  could  be  infe<toi  by  inhalations  thus  conducted  ;  and 
it  is  quite  possible  that  boards  of  health  will  have  to  alter  or  rescind  both 
their  opinions  and  the  practical  rules  built  on  the  foundation  of  former 
knowledge. 

But  lately  Flugge*  published  a  long  series  of  experiments  and  observa- 
tions which  ap{>ear  to  be  able  to  stand  accurate  tests.  Crying,  sneezing, 
coughing,  even  talking,  detach  sputum  in  more  or  less  invisible  quantities. 
Everybody's  experience  yields  such  instances^ — ^palpable  ones — in  the  sick 
and  the  well.     Such  moist  pariidesj  mostly  infinitely  small,  were  proved  to 
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"  Treatise  on  Diphtheria,  1880. 

*  Z«iUcli.  f.  Hyg.  u.  Inf,  Krankh.,  Bd.  xxv,,  1897. 
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1  the  sir  of  a  room  five  hours.  Indeed,  an  air-current  of  from  ooe 
to  four  miUlmetres  in  a  second  (equal  to  from  twelve  to  fifty  feet  an  hour) 
suffioed  to  float  them  for  that  length  of  time.  In  this  manner  the  con* 
t^ionsnesB  of  pulmonary  tuberculosis  is  even  more  pronounced  than  by 
aguming  the  dry  sputum  to  Ix^  the  only  means  of  conveying  the  disease, 
lod  the  direct  transmission  from  husband  to  wife  orchildiNL'o,  or  between 
patients  in  a  hos|>ital  ward  or  sauitariuru,  l:»eoimes  almost  a  matter  of 
coiifse,  so  that  the  medical  and  huuianitariau  devitx^s  planned  on  hitherto 
imperfect  knowledge  require  a  far-reaching  revision. 

However,  the  ocourrf^nce  of  dind  confa/fion  is  difficult  to  demonstrate 
ai  long  as  one-seventh  of  the  populauou  of  the  temix-Tate  zone  dies  of  pul- 
monar}'  tuberculo^ig^,  and  as  long  as  the  inn^ad,s  into  the  circulation  on 
the  part  of  bacilli  are  so  numerous,  indeed,  and  often  ao  mysterious,  that 
BoUinger  speaks  of  "  cryptogenetic  origin."  It  will  be  stated  in  another 
pbkie  that  the  initial  lesion  need  nt>t  correspond  with  the  ItK-ality  of  in- 
vasion ;  subcutaneous  infections  cause  puhnonary  lesions ;  lymph-notles  ai'e 
iHimirid  without  an  affection  of  the  ctirresponding  mucous  membranes,  and 
Rpnsenl  the  **  latent**  form  of  tuberculosis.  It  has  L*een  tlie  tendency  to 
underestimate  the  amount  of  direct  contagion.  A  committee  of  "the  French 
Academy  examined  the  cases  of  two  Iiimdred  and  thirty-tliree  c*)nsumptive 
ooaples;  in  about  twenty  direct  contagion  could  \xi  found.  Still,  if  tlie 
eEperience  of  the  thousands  of  general  praetitionei^  be  consulted,  the  results 
▼ill  be  different. 

It  has  also  been  stated  that  nurses  and  employees  in  hospitals  and  State 
prisons,  as  long  as  they  are  not  overworked  an<l  underic'd,  do  not  become 
tubercular ;  but  other  refwrts  prove  the  danger  to  which  nurses  in  con- 
Ittmptive  wards  are  exposed.  Cases  of  tuberculosis  occurring  in  a  hitherto 
halthjr  fiimily  al^er  tlie  return  of  a  consumptive  member  are  quite  irc^|uent* 
The  tnereaae  of  tuberculosis  in  proportion  to  tlie  density  of  the  population 

Bts  in  the  same  directiirn  ;  and  cases  like  that  of  Demme,  who  Ixiarded 
rbedthy  baby  with  the  family  of  a  consumptive  man,  and  aeijuired  for  it 
tt  the  age  of  eight  months  ozisna,  Ijacilli  in  the  nasal  mucus,  and  tubercular 
DM&ingitis,  are  not  at  all  exc*eptionaL 

Difcct  contagion  is  perhaps  at  no  time  more  readily  accompl!she<l  than 
nnoiidiately  after  birth,  when  the  baby  is  kept  in  be<l  with  the  mother  and 
<!ipQMd  to  the  dangers  of  contact.  What  I  stated  as  the  result  of  Fliigge's 
TiBfieDt  experiments  and  the  facility  of  inhaling  the  finely  distributed  ]mr- 
tid«  af  contaminated  sputum  explains  best  the  unfortunate  situation  of  the 
•wlj  Iwm.  Frc>lM*lius,  whose  babies  were  transferred  from  the  obstetrical 
iria  to  the  foundling  hospital  after  a  number  of  weeks,  had  a  raortaJity 
from  toberculosis  of  0.4  per  cent,  uf  all  his  deaths  in  the  first  year  (21.7 
pfforat  general  mortality  in  91,370  infants  from  1874  to  1883).  Ep- 
stein, who  transferriJ  immediately  after  birth,  had  none  at  all. 

Direct  hereditarti  transmission  was  diseussed  by  me  in  vol.  ii.  pp.  166— 
IW*    There  are  still  those  who  are  convinced  that  there  is  no  eongen- 
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ital  tuberculosis  in  man;*  those  who  believe  in  its  direct  transmission  ;*1 
those  who  siisi^^ct  its  existence^  though  the  malady  exist  in  relatives  only; 
and  those  who  think  it  but  rare.  That  it  occurs  in  some  iustanoes,  at  least^ 
there  can  be  do  doubt.  If  tliere  were  but  isolated  cases  like  those  reported 
by  me  (voL  ii.  p,  1G7)  and  by  Birch-Hi rschfeldj  who  found  liacilli  in  the 
liver  of  a  calf  extracted  by  Ciesarean  section,  the  question  would  be  decided 
affirmatively.     Meanwhile  the  list  of  undoubted  cases  is  longer. 

Hereditariness  of  tul>erculosis  and  liercxlitary  disj.>osition  should  not  be 
considered  equivalent,  as  has  been  shown  elsewhere.  It  is  true  it  is  difficult 
to  dtscriminate  l>etween  the  two  in  the  case  of  a  tulxTcular  infant  of  a  few 
weeks  or  months.  For  the  younger  tlie  tissue,  and  the  more  copious  its 
prolifemtion,  the  less  is  its  resisting  power.  It  is  a  well-established  fact 
that  pathological  changes  are  most  liable  to  take  place  during  the  periud  of 
most  active  physiologir^al  growth.  Moreover,  the  formation  of  a  tubercle 
neetl  not  take  mure  tlum  ten  or  fourteen  days  after  the  invasion  of  a  bacil- 
lus. On  the  other  hand^  there  is  no  reason  why  tuberculosis,  like  syphilis, 
could  not  he  stowi^l  away  in  a  single  organ,  and  remain  latent ^  or  dornmnt, 
for  an  inde finite  |K'ri<KL 

Hereditary  transmission  may  be  either  placentar  or  germinative.  The 
placenta,  when  healthy,  is  a  perfer*t  filter,  but,  iu  spite  of  this  jverfection, 
anthiux,  malaria,  variola,  and  so  on,  are  known  to  [lass  it,  and  tul>ercle  ba- 
cilli have  been  found  in  the  blood  of  the  umbilical  vein,  the  liver,  spleen, 
and  kidneys  of  the*  foetus*  In  ct>unection  with  this  subject  I  do  not  care 
to  emphasize  the  finding  by  F.  Lehmann  of  giant  cells  in  the  \^illi  of  the 
chorion,  for  giant  ci^lls  are  not  exclusively  found  in  tuberculosis,  l*ut 
also  in  sarcoma,  syphilitic  endarteritis,  and  other  conditions.  The  possi- 
bility of  germinative  transmission  is  provcil  by  lahni  and  Weigert,  who 
Dinnd  bacilli  in  the  juices  of  testes  and  prostates  witliout  tuliercular  alter- 
ations of  those  organs ;  by  Spano,  who  found  them  in  8|>erma ;  by  Maf- 
fucci,  Baumgarten,  Pander,  and  Grartner,  who  injected  liaeilli  into  the 
external  layer  of  the  egg-albumin  and  cause<l  the  chick  to  Ije  tubercular. 
It  appears,  however,  thai  a  certain  nnral)er  of  bacilli  are  required  to  cause 
an  infe*?tion.  To  have  tliat  efftM?t,  a  liacillus  culture  diluted  in  a  proiMjrtion 
of  one  to  four  hundred  thousand  was  i"eipiiixxl  in  subcutaneous  injections, 
one  to  one  hundred  thousand  was  demandtxl  for  inhalation,  and  one  to  eight 
for  feeding.  Wlien  but  eight  (up  to  forty)  l>acilli  were  inj(^ted,  no  infec- 
tion to«jk  place*.  If,  tlierefore,  a  ceitain  condensation  or  number  be  re- 
quiretl,  it  becomes  doubtful  wliether  one  ovule  or  sjwrniatozoon  may  be 
sufficiently  saturated  with  them  to  cause  during  cohabitation  an  hereditary 
transmission.  Besides^  not  all  the  bacilli  are  of  ecpml  efficacy.  Still,  as 
from  fi>rty-five  to  seventy-five  millions  have  Ijeen  calculated  to  dwell  in  a 
single  cubic  millimetre  of  sputum »  the  numl^er  of  the  microbes  is  so  incal- 


'  Biedert,  Handbook,  p.  9S, 

'  Liebermeisttr.  '  LoTey. 
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foiteie  as  to  suggest  their  power  to  do  barm  whei^ver  their  pri?seaoe, 
t)»uagh  in  small  Dumber,  is  discovered. 

Age. — There  are  uot  many  additional  facte  concern iiig  the  occurrence 
of  tuberculosis  iu  early  age  since  the  data  published  in  vol,  ii.  p.  671.  It 
becooies,  however,  more  and  more  evident  that  it  is  very  frequent,  J, 
Hackeozie  states  that  of  1691  consumptives  who  died  in  London  hospitals, 
(mlj  65  were  under  fifteen  years ;  but  we  do  not  learn  to  what  extent  chil- 
dren were  admitted,  as  compared  with  adults.  Among  3575  deaths  from 
utbereulosis  in  one  year,  there  %vere  iu  Berlin  95  under  one  year,  89  from 
one  to  two,  91  from  two  to  five,  38  from  five  to  ten.  Of  Demme's  59,000 
ack  children,  2410  (4  jiercent.)  were  tuberculous  ;  87  of  tliem  dietl  of  acute 
tokerculosis.  Of  all  the  deaths  weniTing  in  Tubingen  under  one  year, 
tk»e  were,  according  to  Dennig,  of  tuberculosis  25  per  cent. ;  from  one  to 
two.  20 ;  from  two  to  three,  8.3  ;  from  three  to  four,  6.7  ;  from  four  to  five, 
11.7 ;  from  five  to  six,  3.3  ;  from  six  to  seven^  6.7  ;  from  seven  to  eight,  3.3  ; 
fiDm  eight  to  nine,  6.7  ;  from  nine  to  twelve,  none ;  from  twelve  to  thirteen, 
3.»3;  from  thirteen  to  fourteen,  none;  from  fourteen  to  fifteen,  5  per  cent* 
Calealated  in  periods  of  five  years  each,  the  first  yields,  among  all  the 
onm  of  deatli,  7L7  per  cent,  due  to  tuberculosis,  the  second  20,  the 
Aifd  8.3  per  cent.  For  the  same  periods,  O.  Miiller  furnish^  50,  26, 
«od  23-3  per  cent.  Alt^^ether,  in  500  autopsies  made  at  Munich,  he  found 
tubercolosts  in  40  i>er  cent.  L.  Eminet  Holt  has  added  valuable  material, 
diiii  refuting  for  these  last  years  my  remark  (vol.  li.  p.  167)  of  ten  years 
igDthmt  New  York  institutions  had  faileil  to  contribute  to  our  statistical 
kaofrledge  by  publishing  the  results  of  1045  autopsies  made  in  tlte  Ne\v 
York  Foundling  (Northrup)  and  the  Babies'  Hospitals.  In  the  1045 
mtopstes,  tul>erculosis  was  found  in  14  i>er  cent,  in  those  of  the  Babies' 
Bcspital  (sick  infants  only  admitted) ;  in  tiie  Foundling  Hospital  (admissioo 
bdidcTiminate,  sick  or  well),  10  per  cent.  Total  numljcr  of  Holt's  c-ases, 
119. 

lo  tliese  119  cases  the  lungs  were  affected  117  times,  the  pleura  69,  the 
kiRiiDchial  lympli-nodee  108,  the  bmiu  40,  the  liver  77,  the  spleen  88,  the 
Wneys  46,  the  stomach  5,  the  intestines  40^  the  mesentery  38,  the  j)eri- 
10,  the  pericardium  7,  the  cndocanlium  1,  the  thymus  3,  the  ad- 
the  pancreas  3. 

AtnoDg  the  organs  accused  of  being  the  direct  cause  of  pulmonary  tu- 
l^iciibais  is  the  noee.  It  contains  cocci  and  bacilli  of  all  sorts,  for  no  organ 
■  toom  aooessible ;  indeed,  no  cavity  is  free  of  microbes,  ntKt  even  (accord- 
^ag  to  Zftufal)  the  middle  ear.  On  the  Schneiderian  membrane  and  all 
OTBTlhe  naso-pharynx  they  are  met  with  in  large  nunil>crs  ;  adenoid  growths 
tttoofvend  i^nth  them  j  some  writers  go  so  far  as  to  claim  tliem  as  positively 
tebcroiilar.  Dieulafoy  inoculated  sixty-one  guinea-pigs  with  the  secretion 
of  healthy  jjersons ;  eight  of  the  animals  became  tubercidar.  That  does 
oot  prove  anything,  however,  but  that  the  surfaces  of  our  integuments  may 
ki  ackd  are  covered  with  all  sorts  of  noxious  elements  which  become  jjatho- 
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genous  only  when  causing  ulcerations,  or  when  carrietl^  by  accident  or  iot 
tionally,  into  the  circulation.     In  the  same  way  several  infectious  diseases | 
result  from  inoculations  made  from  the  scrapings  of  a  healthy  mouth. 

Primary  tubei*cular  ulcerations  of  the  nose  are  acknowledged  to  be 
quite  rare.  It  should  uot  be  overlookefl  that,  while  bacilli  are  frequently 
found  and  catarrhal  erosions  are  numerous,  the  hitter  should  not  be  tnken 
for  tuliercnlar.  On  the  other  hand,  it  is  claimed  that  normal  nasal  mucus 
is  bactericide.  If  that  l>e  true,  as  microlies  are  ubiquitous,  most  nasal 
discharges  would  uo  lunger  be  '*  nornud^'  if  the  microbes  remained  active 
enough  to  cause  an  infection.  Still,  a  racKlern  author  utters  the  startling 
news  that  **  retro-nasal  catarrh  is  the  main  foundation  of  pulmonarj'  tuber- 
culosis,'- , 

According  to  others,  this  exclusive  claim  of  the  naso-pharynx  seemed  ill  H 
founded.   Their  attention  was  mostly  fixed  on  the  tonsils.    Like  the  larynx,       i 
the  tonsils  were  foimd  to  become  infected  by  ex|iectoration.     When  pul-      i 
atonary  tubei^ulosis  was  not  very  extensive,  or  the  disease  was  confiDed  to  ■ 
the  bonea,  or  the  mucfuis  membrane  of  the  pharynx  wns  either  not  much  ~ 
inflamed  or  was  cicatrized,  and  the  tonsils  were  small,  hard,  and  pale,  the 
latter  were  mostly  found  not  to  be  much  affected,  and  even  when  bacilli 
were  found  in  or  on   the  tonsils,  in  which  no  caseous  degeneration   was 
shown,  the  cervical  lymph  bodies  would  mostly  be  exempt     But,  on  the 
other  hand,  it  has  Wn  claimed  that  in  nearly  all  cases  of  pulmonary  tu- 
berculosis the  disease  is  also  in  the  tonsils;*  that  it  begins  in  the  super-       I 
ficial  lacnnse,  the  morbid  contents  of  which  are  forced  into  the  tissue  by  the 
act  of  deghitition  ;  and,  finally^  that  while  pulmonary  tuberculosis  is  almost 
always  accompanied  by  that  of  the  tonsils,  the  latter  is  not  only  attended       | 
by  but  causes  the  former. 

What  I  mean  to  insist  upon  is  this:  that  undoubtedly  bacilli  are  found 
frequently  in  the  nose  and  in  the  phar\'nx.  But  their  presence  does  cot  I 
mean  tuberculosis.  Nor  does  it  api^ear  that  tuljcrculosis  of  the  longs  is  | 
(often)  oecasit»ntH:l  by  their  presence.  Among  the  four  bundled  and  sixteen 
autopsies  of  Frobelius  on  tubercular  infants  the  lungs  were  affected  in  every 
case,  the  pharynx  in  none.  When  the  pharynx  and  naso-pharynx  are 
tuberculous  they  are  liable  to  infect  the  neighboring  lymph-nodes  first. 
Moreover,  it  appears  that  if  intestinal  and  mesenteric  tuberculosis  is  apt  to 
be  present  with  that  of  the  pharynx,  that  may  be  so  in  consequence  of  a 
uniform  morbid  disposition  on  the  part  of  the  whole  intestinal  tract.  This 
uniformity  of  morbid  disix^sition  is  a  well-established  fact  on  other — for 
instance,  the  respirator}^ — tracts  also, 

IV.    SYMPTOMATOLOGY. 

The  symptomatology  of  chronic  pulmonary  tuberculosis  is  amply  dis-1 
cussed  in  voL  ii.  pp,  676-678.     The  difficulty  of  diagnosis  in  many  cases 
has  not  been  lessened.     Frequently  it  is  still  the  totality  of,  in  part,  insaf-j 


I 


*  R,  Schlesinger,  Berliner  klmischcj  'W'ocheTischrift,  September,  1896. 
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fideot  symptoms  that  is  to  be  ctJiisultecL  Percussion  never  yields  a  reli- 
able result  except  when  quite  gentle ;  auscultation  may  be  valuable,  but 
in  some  c&seB  it  reveals  notbiog  whatsoever.  The  normal  puerile  respira* 
tion  raay  be  a  little  coarser,  genemlly  or  locally.  The  usual  symptoms  of 
bnmehitis  are  sometimes  all  that  can  be  fouud.  Suddenly,  now  aad  then, 
t  localized  broDcbial  respiration  can  be  heard  corresponding  with  a  local 
dulness,  for  infiltrations  take  place  quite  frequently.  They  may  disappear 
again,  or  they  may  migrate  ;  some  or  all  of  tlie  deposits  may  either  disap- 
pear or  remain.  Respimtory  murmurs  may  change.  A  bronchial  respi ra- 
tion which  was  of  long  standing  may  temporarily  disappear  because  of  the 
obstruction  of  a  normal  or  the  filling  up  of  a  dilated  bronchus.  The 
must  characteristic  auscultatory  symptom  is  the  pet'»istence,  in  a  given  lo- 
oality,  not  always  n^u'  the  hilus  or  in  an  apex,  of  a  suberepitant  rule. 
Cavities  are  rare,  and  generally  small.  They  are  difficult  to  find,  and 
often  their  diagnosis  is  deceptive, — more  so  than  in  the  adult.  Percus- 
uoD  that  yielded  dulness  near  a  clavicle  may  not  do  so  atler  a  while ; 
ao  infiltration  may  contract;  the  neighboring  pulmonary  tissue  may  in 
part  cover  the  hanlened  spot,  or  may  l^econie  emphysematous  and  yield  a 
«mi-tympanitic  sound  in  place  of  the  former  dulness.  This  emphysematous 
change  does  not  so  readily  take  place  in  eases  of  extensive  interstitial  pneu- 
monia (peribronchitis),  which  finally  results  in  retraction  of  an  extensive 
part  of  the  pulmonary  tissue,  preferably  in  the  upper  lobes, 

A  heart-murmur  may  accompany  chronic  tuberculosis.  When  it  is  not 
canliac^  it  may,  in  rare  cases,  result  from  compression,  by  cicatrizing  tissue, 
or  by  an  infiltration,  of  the  pulmonary  vein. 

In  oonnection  with  what  was  said  on  p.  676,  vol.  ii.,  on  the  fever  ac* 
company] ng  chronic  tuberculosis  of  the  lungSj  it  will  be  remembered  that 
the  tem{)erature  has  no  particular  ty|je.  It  is  sometimes  higher  in  the 
ttionjing  and  at  noon  than  in  the  evening ;  frecjuentlj  it  is  only  the  ex- 
pression of  the  collateral  bronchitis  and  pueumouia,  therefore  in  the  course 
of  time  it  may  be  high  or  low  alternately.  When  suppuration  sets  in  it 
may  be  hectia  In  acute  miliary  tuberculosis  of  the  lungs,  which  may 
<>ocur  without  for  some  time  being  complicated  with  general  tuberculosis, 
the  temperature  is  genemlly  higher, — 104^  F.  and  more,  sometimes  less. 
Miliary  tuberculosis  may  be  confined  to  a  part  of  the  lungs ;  then  the  tem- 
|*ntUTe  may  be  moderate.  It  may  become  normal  after  a  while,  to  rise 
^tin  when  a  new  miliary  infiltration  takes  place  in  the  same  or  another 
portion  of  the  lungs. 

The  condition  of  the  blood  is  not  materially  changed.  What  alterations 
*l»epB  are  result  from  accompanying  septicaemia  or  fever  (retl  cells  dimin- 
Ulid),  or  from  hfemoptysis,  extensive  infiltration,  the  presence  of  aivities, 
lod  fipom  pyogenic  fever  (leuoocytosis),'  Some  changes  of  the  blood  which 
hitf  been  notioed  in  (tuberculosis  of)  the  nursling,  such  as  the  presence 


>  B.  C.  Cabot,  A  Guide  to  the  Clinical  Examinmion  of  the  Blood,  1897. 
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of  eosieophile  oells  and  of  occasional  nucleated  red  cells  (normoblasts),  are 
pliysiol{)gical  and  nut  jmthologiealj 

Nor  is  the  condition  of  the  urine  conclusive  of  tuberculosis*  It  was 
believed  to  exhibit  an  ondiie  amount  of  indic«in.  The  latter  is  found  in 
proportion  to  the  atrophy  or  tlie  increased  inteistinal  putrefaction  which 
aceijuifianies  chronic  tuberculosis,  and  to  its  complication  with  broncho- 
pneumonia and  the  inflammation  of  serous  membranes. 


V.     COMPLICATIONS. 

Complications  with  tuberculosis  of  the  stomachy  the  inteMines^  and  the 
mesenteric  glands  are  not  so  frequent  in  children  as  they  are  in  adults. 
Indeed,  the  stomach  is  rarely  aflected.  Primary  tuberculosis  of  the  intes- 
tine is  very  rare  indeed,  and  but  few  trustworthy  examples  are  found  in 
the  literature  besides  those  furnisheti  by  Demme.  The  mesenteric  glands 
are  the  seat  of  tuberculosis  far  less  frequently  than  the  broueliial  glands 
(one  to  ten).  Therefore  the  number  of  cases  of  tuberculosis  acquired  by 
inhalation  exeeeils  immensely  those  depending  on  intestinal  infection.  In 
those  children  whose  gastric  juice  is  not  sufficient,  or  is  entirely  absent, 
bacilli  may  jmss  the  storaacli  and  prove  injurious.  Tubercular  mothers 
who  (not  an  uncommon  practice)  chew  their  children*s  food  before  giving 
it  to  them  may  thus  transmit  their  disease.  In  the  milk  of  tulierculous 
cows  bacilli  are,  as  a  rule,  found  only  lu  the  presence  of  general  miliary 
tulM?rculosis  and  of  tubercular  mastitis.  Thus  direct  transmission  through 
milk  is  an  exceptional  occurrence.  Still,  it  does  occur,  and  therefore  pas- 
teurization or  stcrilizaiiiju  is  demanded  as  a  matter  of  safety.  It  should 
not  be  forgotten,  however,  that  the  successftil  inoculation  of  railk  bacilli 
into  guinea-i)igs  does  not  prove  that  tlie  same  danger  attends  the  same 
milk  when  it  is  introduced  into  the  human  alimentary  tract. 

The  kidiieifs  of  tuberculous  young  children  suffer  like  those  of  tubercu- 
lous adults.  Amyloid  degeneration  and  chronic  diffuse  nephritis,  toxic 
nephritis  of  variable  severity,  and  congestive  conditions  in  different  stages 
depending  on  venous  obstruction  arc  not  uncommon.  Besides,  transitory 
allniminuria,  with  or  without  an  exci'ss  of  phosphates  or  of  urates,  or  of 
bijth,  is  frequently  observed,  UKistly  in  very  anicmic  children  and  those  in 
whom  hereditary  disposition  to  tulxTeulosis  is  well  market!.  That  it  is 
common  in  tuWrculosis  of  the  kidneys,  whic^i  api>ears  to  complicate  that 
of  the  lungs  quite  oflen,  even  before  marked  symptoms  of  nephritis  are  in 
evidence,  is  i-eadily  understood. 

VI.     DIAGNOSIS. 

The  surface  alterations  of  scrofulous  cJiildren  are  closely  connected  with 
tlie  lymph-lnxlies  and  IjTnph-circulation,  which  is  more  active,  as  the  vessels 
are  larger,  at  an  early  age.     To  distinguish  between  the  scrofulous  and  the 
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feuature  of  the  swdling  of  the  lymph-bodies  we  have  bo  means 
or  Imcteriological  exaiuiiiation.  The  main  qiiestiaii  is  whether 
in  the  first  period  of  scmfiilous  affectionss  the  tubercle  bacillus  ean  be  found. 
Litten  '  reports  the  results  of  ninotet^u  autopsies  of  sorofulous  ehildreu.  In 
aue  only  a  few  bacilli  were  found  m  the  lyinph-lxidieti ;  in  that  c*ase  there 
were  abo  the  symptoms  and  imthological  fhanires  of  [lulniouary  tubercu- 
losis. Nor  were  other  serofulous  symptoms  i^^leutiral  with  tuhereulosis  ;  no 
baeiUus  was  found  in  one  lumdred  and  tweuty-uine  ea^^es  of  dry  or  veBieular 
eczema.  Of  forty-two  softi-ned  lymph- bod it'^  of  the  ueek  and  thirteen  ex- 
lirpttted  glandular  congloraenites,  three  only  had  scanty  ba<illi ;  these  three 
were  complicated  with  extensive  legions  in  the  glands  and  bones,  unu  of 
tbera  with  such  in  the  knee-joint.  Twenty-thi-ee  children  with  acute  multiple 
«]ppumtioDS  of  the  subcutaneous  tissue  had  no  bacilli ;  the  result  w^as  also 
oepitive  in  five  coltl  abst-esses  with  thin  pus,  but  jK>sitive  in  seven  with 
thick,  caseous  pus  and  proliferating  mcmbmne.  There  was  no  Ijacillus  in 
the  (mtarrhal  secxetions  of  the  no^s,  the  eare,  and  the  eyes  of  one  hundred 
md  thirty- eight  scrofulous  childi-en.  Thus  in  the  initial  stages  of  scrofula 
there  are  no  tubercle  bacilli,  therefore  these  cannot  l>e  the  causes  of  scrofula, 
oor  atf  they  the  sources  of  the  peculiar  vulnerability  and  the  singular  ibrm 
of  cfafociic  inflammation  characteristic  of  scrofula. 


VU.  PROGNOSIS, 
remarks  on  prm/noffk  eontaiued  in  voL  li,  p.  679  are  correct  as 
Toiir  present  and  past  knowhxlge  goes, '  To  them  I  beg  to  refer  the 
fttder.  Prognosis  is  mostly  grave,  in  many  iustauf^es  doubtful,  Pulmo- 
Oiry  tuberculosis  may  practically  heal,  however ;  that  is  proved  by  the 
autopsies^  w*hich  reveal  the  presents?  of  caseous,  indurated,  even  calcified 
tubercular  infiltrations  which  either  were  or  never  were  diagnosticsited 
doring  life ;  but  even  in  such  bacilli  retain  their  vitality  a  long  time,  and 
miy  be  enabled  any  time  to  renew  their  virulence  and  proliferation  by  the 
uoeuional  influence  of  brourlutis»  pneumonia,  KtK-h's  tuberculin,  or  other 
irritants.  Therefore,  not  to  speak  of  the  unfavorable  progDOsis  furnished 
by  extensive  infiltration  or  ctivitics,  a  dormant  or  an  uppai'ently  recovered 
ci«c,  in  spite  of  ample  nutritiyn,  fresh  air,  exercise,  and  cold  water,  ought 
not  to  be  pronounceil  cured  without  mental  mservation. 

VIII.  PHEVENTION  AND  TREATMENT. 
The  peculiar  scrofiiiimg  condilion  of  the  tissues^  mainly  of  the  skin  and 
BtuoDtis  membranes,  with  their  passive  congt^tiou,  facile  disintegration  of 
Qkf  ^itlielia^  and  sluggish  recovery  after  injury  or  disease,  is  the  very  soil  tor 
the  invasion  of  tuberculosis.  Ideutity  of  the  two  conditions  does  not  exist 
nwpt  in  aa  erroneous  diagnosis.'  The  very  efBcacy  in  Rcrofida  of  rem- 
ttiiefi  which  are  not  borne  at  all  in  tuberculosis  WTadd  prove  the  differences 


*  B<?riiiier  kUmscho  Wochtm«chrifY,  1897,  N.  28. 
'  See  ttrticle  by  Ashby,  page  317  of  this  volume. 


456 


PULMONARY   TUBERCULOSIS. 


in  the  nature  of  the  two*  The  treatment  of  scrofulous  infants  and  children 
has  the  purptx'^e  of  rendering  the  tissues  more  cajiable  of  resisting  the  in- 
vasion of  infectious  processes.  Sea-bathing  and  the  use  of  mineral  springs 
containing  icMJine,  such  as  St,  Catherine's  or  Kreuznacli,  the  systematic 
use  of  cold  water,  with  friction  of  the  surface,  the  oc^casional  administm- 
tion  of  diaphoretics,  and  the  persistejit  use  of  iodides  (of  jjotassium,  sodium, 
or  iron)  ami  of  cckI- liver  oil,  will  be  required  in  scrotiila.  Of  all  this  medi- 
cation the  use  of  cc^ld  water  to  hartlen  the  skin  and  to  stimulate  and 
strengthen  )x>th  the  cutaneous  and  the  general  circulation,  and  of  c<_k1- liver 
oil,  is  the  only  treatment  applittible  botli  to  scrofula  and  to  established 
tuljert*ulosis. 

Among  the  preventives  of  pulmonary  tuberculosis  the  d^Mrudion  of  the 
tuberelc  bacilhis — easily  aecomj>ltshed  outside  the  organism — ^l:H?fore  its  en- 
tranoe  into  tlie  lung-tissue  take^  a  high  rank.  Xo  internal  reme<ly,  how- 
ever, will  ]>rove  elieetive,  tor  no  living  tissue  ljeai*s  disinfectants  strong 
enough  to  annihilate  the  microlx?,  Whenev^er  lymph-lxKlies,  cavities, 
sinuses,  uhjerations,  joints,  or  Ijones  are  affec^ted  witli  tuberculosis  and  the 
disease  is  almost  certain  to  spread,  timely  surgical  inter fercnoe  will  prevent 
the  extension  of  the  morbid  process,  A  tubercular  gland  must  not  be  [per- 
mitted to  suppumte  and  hui^t,  but  should  be  enucleated  in  time.  Tul>er* 
cular  ahfic^mfes  nnd  Ji^fHhia  shuuld  Ije  scraj>ed  out,  the  pyc^enous  membranes 
removetl,  ami  the  surface  kept  disinfected  until  recovery  is  complet«xl. 
Tuberculous  joints  and  bones  may  requii-e  exsection,  but  in  most  eases  re- 
peated injet:*tions  of  iodoform  emHhkms  (!)etter  than  solutions),  with  the 
oi*casioual  removal  of  l(x>se  particles,  will  prove  effective.  Another  method 
of  conservative  treatment  has  been  introduced  by  A.  Bier.  Ena^uraged 
by  the  flict  that  lungs  in  a  condition  of  passive  hy|iei-a?raia  resulting  from 
cardiac  disease  or  from  kyphosis  have  a  rather  pronounced  immunity  from 
tuberculosis,  he  advised  the  production  of  a  passive  venous  congestion  of  the 
tubercular  joints  l>y  bandaging  the  limb  l>elow  the  affected  joint  and  com- 
pressing it  above  with  an  india-rubber  band.  To  secure  a  mc^dciiite 
amount  of  hypersemia  and  local  cyanosis  only,  the  Ijandage  should  be 
loosened  once  or  twice  daily.  Such  a  degree  of  passive  hy]»enemia  is 
known  to  give  rise  to  the  new^  formation  of  connective  tissue  and  to  indu- 
ration, which  is  expected  to  afford  a  certain  degree  of  protectit*n  *  against 
the  proliferation  and  action  of  Imcilli.  That  is  what  Landei'er  expected  to 
accomplish  by  the  local  injection  near  the  joint  of  cmnami^iw  aeid^  and 
LanneJoogue  by  that  of  a  ten  i>e*r  cent,  solution  of  ehhtith  oj  zinc.  That 
is  also  the  effect  Koch  meant  to  attain  when  he  advised  hthercidhh  The 
remedy  was  exjiecteil  tn  light  up  a  sufficient  amount  of  interstitial  irritation 
and  consecutive  hyperplasia  to  encapsulate  the  bacilli  aud  render  them 
innocuous. 

The  bacilli  should  be  destroyed  in  mifk  and  meat     Pasteurization  of 
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the  former  aud  thorough  heating  of  the  latter  are  all  that  is  required. 

Muscles  are  seldom  tuberculous,  uxore  frequeutly  the  kidueys,  spleen,  and 

liver  are ;  it  is  principally  the  latter  which  require  atteDtioo.     A  tier  all, 

tubercailar  infection  frum  these  two  sources  is  not  fi'equeut,  but  ought  to 

be,  and  may  be,  avoided  altogether.     (Vol.  ii.  pp.  172,  182*)    When  com''s 

milk  is  suspected,  the  butkTmilk,  butter,  or  cheese  made  of  it  should  not 

be  eaten.     The  milk  of  a  tuljei'cular  mother  or  \vet-nui*se  may  Ije  danger- 

008 ;  what  is  more  80  is  the  direct  contact  of  the  baby  with  the  tuberculous 

pttient  and  the  inhalation  of  bacilli. 

As  preventives  and  curative.s,  proper  fealiug,  clothiug,  and  the  hygienic 
tfeatment  of  the  skin  (voL  ii.  p.  682)  are  of  the  first  im|X)iiauce,  Nothing 
d  luy  account  could  Ije  added  to  former  rules.  As  to  the  clhmtfic  treats 
mnd  of  pulmonary  tubci'culosiBj  I  refer  to  vol.  ii.  p.  680.  I  think  I  have 
given  these  matters  much  alteution  then  and  since.  The  remarks  I  then 
inade  I  could  but  repeat  now  ;  the  briefness  of  this  reference  to  what  I  coa- 
lider  most  imiJortaut  should  not  be  a  temptation  to  think  of  bacilli  first  and 
hstftad  of  hygiene  least.  The  most  urgent  indication  is  always  to  protect 
tie  organism  against  an  invasion,  aud  to  fortify  it  and  enhance  its  powers  of 
MstSBoe. 

Among  the  prevetifive^f  as  a  means  of  diagnosticating  tuberculosis  in 
cattle  I  should  mention  tuljereulin.  After  it  failed  as  a  healing  agent,  the 
attempts  at  reducing  its  danger  and  rendering  it  a  positive  remedy  have 
not  been  given  up.  Tuberculoid iu  and  lubercitlocidin  (Klebs)  were  obtained 
W  clearing  the  tuberculin  of  its  bacilli  by  treating  it  w*ith  alcohol,  but 
tb  ooofidence  these  modifications  commandtxl  was  uot  greater  than  that 
flaced  in  a  serum  recommended  by  Mai-agliano,  which  seems  to  contain  no 
tntitoxin,  or  the  canthmndin  introiluced  by  Liebmich.  But  lately  Koch 
reftjm mended  a  new  tuber cul in,  obtained  by  disintegrating  dry  bacilli  by  a 
mcthaaical  process  (the  latter  is  claimed  by  Buchner,  a  priority  question  we 
btve  nothing  to  do  witli).  The  new  tuberculin,  which  a>n tains  the  insolu- 
bk  parts  of  the  bacilli  (while  the  old  was  said  to  contain  tiiose  soluble  in 
glycerin),  is  claimed  to  po&sess  a  positive  immunizing  power.  It  is  sold  in 
mb  holding  one  cubic  centimetre  (^  15  minims  =  15  grains).  One  per 
cent  of  it  is  the  dry  material  of  tulx^rcle  bacilli  in  a  condition  of  mechani- 
cddimntegration.  The  first  dase  to  be  injected  into  the  subcutanec»us  tis- 
we  of  an  adult  should  be  one-five-hundredth  of  a  milligramme  of  the  dry 
saheUnce  (one-fifth  milligramme  of  the  fluid).  To  obtain  this  dose,  one 
ptrt(oue  minim)  of  the  fluid  tuberculin  may  be  mixed  wnth  five  thousand 
pMtBof  a  preserving  fluid.  One  minim  of  this  mixture  contains  the  re- 
^oirri  dose  of  one-five-hundredth  of  a  milligramme.  The  si^lvent  is  a  six 
P<*  mille  salt-water  solution  coutaiuing  twenty  per  cent,  of  pure  glycerin, 
8dt  water  alone  will  not  preserve.  Injections  should  l^e  made  every  other 
W»and  the  temperatui-e  should  be  watched.  An  elevation  of  more  than 
J*  C,  should  l>e  avoided,  and  no  new^  injection  be  made  until  the  tempera- 
t^ipft  is  again  normal.     Slowly  the  doses  should  or  may  be  increased  to 


458 


PULMONARY   TUBERCULOSIS. 


twenty  milligrammes  of  the  dry  substance  (two  cubic  centimetres,  two 
original  lx>ttles  of  the  flnid).  If  there  be  no  reaction,  it  is  best  to  desist, 
or  to  inject  at  long  interv^als  only.  Before  this  amount  is  reached,  the  in- 
jections ought  to  be  made  onoe  or  twice  in  a  week. 

There  are  cases,  however,  without  any  reaction.  A  jiatient  of  mine,  who 
dieil  in  Belle vue  Hospital  lately  of  pulmonary  tubeix^ulosis,  received  from 
me  a  daily  injection  of  the  new  tuberculin.  The  first  dose  was  one-tenth 
of  a  minim,  which  was  carefully  but  |>ersLstently  increased.  Within  a  fort- 
night the  dose  reached  three  minims^  w^th  no  effect  on  the  temperature 
whatsfjever. 

The  exaggerated  claims  of  the  old  tuberculin  are  not  repeated  for  the 
new*  This  is  said  by  Koch  to  exert  its  inMuence  in  the  very  beginning 
of  the  morbid  process,  when  there  is  no  complication  with  streptococci  or 
septicseraia,  and  when  the  temi>pratui"e  of  the  body  does  not  exceed  38*^  C. 
(1CH;).4*^  F.).  It  is  readily  seen  that  under  these  circumstances  there  will  be 
but  few  cases  of  pulmonary  tiiljerculosis  in  children  in  which,  because  of 
the  difficulty  of  the  diagnosis  at  that  age  and  in  that  stage,  the  remedy 
could  l>e  administered  with  any  show  of  justifiaition. 

Behring,*  while  claimmg  that  Koch's  new  tuberculin  is  weaker  than  the 
old,  announces  that  he  has  pi'epared  a  stronger  one  from  very  virulent  dry 
cultures  of  tubercle  bacilli.  He  claims  to  have  a  iubercxdin  twenty-five 
thousand  times  stronger  than  a  dose  fatal  for  one  gramme  of  guinea-pig 
weight,  or  eighty  times  stronger  than  a  dose  fetal  to  a  guinea-pig  of  ten 
ounces  in  weight  His  mode  of  pre{>aring  his  tuberculin  is  evidently  sim- 
ilar to  that  of  Koch,  but  his  statements  are  made  wuth  his  old  intrepidity. 

Immuniutiion^  either  indirect,  l>y  employing  the  blood-serum  of  immune 
animals,  or  dii*eet,  by  injecting  small  quantities  of  baeteric  poison,  virulent 
or  attenuated,  as  the  case  may  be,  has  lt*ss  favomble  results  in  tuberculosis 
than  in  some  other  baeteric  mukdies.  Koch's  tuberculin  was  a  glycerin 
extract  of  pure  cultures  of  tubercle  bacilli  containing  a  great  many  of  the 
latter.  Its  remedial  effect  w^as,  when  the  first  universal  enthusiasm  had 
cooled  down,  either  soon  found  to  be  nii^  or,  on  the  contrary,  many  chronic 
cases  w^erc  rendered  by  it  acute  and  si>eedily  fatal.  But  it  has  retained  a 
gr£?at  power  for  good  as  a  pi^eventive,  through  its  application  for  diagnosis. 
When  injected  iuto  cattle,  those  affected  with  tuberculosis  react  speedily  by 
some  elevation  of  the  temjierature.  If  all  tlie  cattle  of  the  land  were  sub- 
jected  to  that  test,  and  those  resjKjnding  affirmatively  w^ere  killed,  tlie 
couutrj^  w^ould  be  cleared  almost  CDtirely  of  the  tuberculous  animals  which 
supply  milk  and  meat.  It  is  tnie  that  the  percentage  of  eases  of  tubercu- 
losis contracte<l  from  either  milk  or  meat,  according  to  what  has  been  stated 
before,  is  small ;  but,  though  small,  it  is  too  large  if  it  is  avoidable. 

Mfdieinal  trmtnierU  (vol  ii.  p.  684)  of  pulmonary  tuberculosis  takes  no 
low*  mnk* 

^  Fifteenth  International  Medical  Congresa,  Berlin,  Beasion  of  Jane  10,  1897. 


PULMONARY   TUBERCULOSIS* 


459 


oie  was  introduofd  into  practice,  lioth  for  inhalation  and  for  interaal 
iJfiiitration,  in  1877.  No  direct  iDfl^encx^  oo  baeilli  shuuld  Ix^  loukLKl 
for  from  it  What  it  can  do  is  to  better  the  condition  of  the  patient.  It 
will  often  improve  appetite,  e<:*mbat  putrefaction,  tliereby  facilitate  lu^simi- 
lation,  and  (sometimes)  relieve  diarrho.m.  The  doses  vaiy.  Almost  in- 
cmlible  doses  have  been  given, — from  ten  to  fifteen  cubic  centimetres 
=  frota  two  to  four  drachms  daily,  and  more,  to  adults.  Probably  from 
(joeto  ten  drops  daily  is  a  dose  for  children  which,  accurding  to  their  ages, 
may  be  administered  for  a  long  time.  The  carbonate  of  creosote,  almost 
tasteless,  and  easily  borne,  is  a  pn-jjier  substitute  in  similar  doses.  Neither 
ought  to  be  persisted  in  when  the  api>etite  does  not  improve  within  a  reason- 
able time,  or  during  a  pulmonary  hemorrhage,  or  when  the  urine,  which 
requires  frequent  examination,  contains,  or  is  beginning  to  contain,  albumin. 
These  last  seven  years  I  have  replaced  creosote  by  guakwoiy  which  forms 
aearly  sixtv  per  cent,  of  the  very  liest  creosote  in  the  market,  recommended 
bf  ScbuUer,  Sahli,  and  others.  A  child  will  readily  take  from  six  to 
fifcen  drops  daily  (accijrding  to  age)  in  from  tluTe  to  four  doses.  It  is 
b«t  taken  after  meals,  in  sugar-water,  in  milk,  or  in  cod-liver  oil.  There 
are  but  few  who  object  to  it  Those  who  do  may  take  one  of  its  salts, — 
the  benzoate  (benzozol),  salicylate,  cinnamylate,  or  carbonate.  Of  these  I 
have  employ eil  mostly  the  last,  occasionally  the  first.  They  are  (almost) 
taatdeas,  and  are  readily  taken  in  doses  of  as  many  (or  more)  grains  as 
the  fluid  guaiacol  contains  drops.  With  guaiacol  I  have  been  less  disap- 
pointed  than  with  any  other  internal  remedy  administered  in  pulmonary 
tubercttlosis,  cod-liver  oil  not  excepted.  It  is  a  gcKxl  stomachic,  appetite 
and  digestion  improve  under  its  use,  the  cough  gradually  becomes  looser, 
Im  purulent,  and  the  rftles  more  mucous,  and  the  body-weight  is  apt  to 
ineteifie.  While  creosote  is  not  well  toleratetl  in  the  stage  of  cavities  and 
fcectic  fever,  guaiacol  is  not  only  borne,  but  appears  to  exert  its  lieneficial 
Influence  even  in  that  condition.  There  are  few  patients  who  do  not  derive 
BOwie  benefit  from  its  internal  use.  Exterually,  it  has  bc^n  rec^jmmended 
to  siibdue  hectic  fevers.  For  that  purpose  the  chest  and  abtlomen  are 
patted  with  the  pure  guaiai'ol  several  tirnc^  daily.  It  has  the  advantage 
<w«r  creosote  of  not  being  contra-indicatetl  either  in  hemorrhage  or  in  renal 
OMO|Ji{ation.* 

I  do  not  fear  that  it  will  \>e  replaced  by  icMhijol  (sulpho-ichthyolate  of 
*»^moDiiim),  which  has  bet^n  enlogizefl  by  Cohn,  S<'arpa,  Le  Tanneur^  H. 
Pnienkcl,  and  others.  Adults  (children  in  proiToi-tion)  areexi>ected  to  take 
frwn  One- fourth  of  a  grain  to  four  grains  in  a  capsule  l>efore  every  meal,  or 
frjin  twenty  to  forty  drops  four  times  a  day  of  a  solution  in  equal  parts  of 
'faiiy  water.  In  spite  of  the  admixture  of  aromatic  oil,  it  has  a  bad 
'sst'Saiid  will  be  administeix^l  with  diftictiltv. 


9*emT  paper  In  the  TnU^mfltionot  Medical  Magazine,  November,  1692,  and  Trans- 
lof  Ihe  CUraatic  Associatinn,  1892. 
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The  &vorable  influence  of  cod4iver  oil  in  the  chronic  pulmonary  tu- 
berculosis of  children  is  an  established  fact.  Its  effect  is  probably  not 
due  to  its  miuute  i>erceDtage  of  pota.ssium,  sulphur,  iodine,  bromine,  phoB- 
phorus,  and  iron.  Perhaps  the  large  number  of  j^eculiar  organic  bases 
(aselline,  morrhuine,  etc.)  containtd  iu  it,  pard€ularly  in  the  dark  varieties, 
has  more  to  do  witli  its  effects  on  metamorphosis  and  nutrition.  At  all 
events,  the  free  fjit  acids,  of  which  there  is  one- half  ol'  one  j>er  cent,  in  the 
light,  five  per  cent,  in  some  dark  specimens,  a]>pear  to  control  digestion. 
Its  wholesome  effect  caunot  be  due  to  its  fat,  for  cream  or  some  otlier  fat, 
in  daily  doses  of  from  two  to  eight  teaspcH:>nfuls,  could  not  rejjJace  txxl-liver 
oil.  It  is  quite  possible  that  we  have  not  yet  found  out  the  exact  nature 
of  the  remedy.  Perhaps  its  action  is  due  to  some  glandular  substance 
which  works  similarly  to  the  thyroid  exti*acts. 

Armnic  in  small  doses  (vol.  ii,  p.  682)  still  justifies  in  my  ex}>erienoe 
its  reputation  as  a  ocll-growtli  stimulant  and  general  nutritive  when  ad- 
ministered either  by  itself  or  with  digitalis.  Fowler-s  solution  should  he 
given,  well  diluteil,  after  meals,  in  thre<*  daily  doses*  for  weeks  and  months, 
or  until  (which  is  rai'e)  gastric  or  iutestinid  irritation  or  local  (>aljM.'br*il 
cedema  makes  its  appearance.  The  daily  dcj-se  dejx^nds  on  the  age  of  the 
cluld,  and  should  vary  l>etweenone  and  five  drojis.  If  Fowler*s  solution  Ije 
not  well  toler-ated,  its  equivalent  iu  arsenous  acid  will  act  equally  ;  indeed^ 
the  latter  is  oft;en  tolerated  for  a  much  longer  time  than  the  former. 

Tlie  pre]>arations  of  dif/ilalk  are  the  same  that  were  formerly  recom- 
mended. What  we  now  know  of  digitoxin  and  digitalinum  verum,  which 
have  similar  effects,  does  not  commend  them  for  general  practice.  A  good 
tincture  of  the  English  leaves^  the  fluid  extract,  and  the  solid  extract  are 
best  fitted  for  eliildren *s  use.  When  c^jmplaints  are  heanl  of  thei r  i nefficiency , 
the  fault  lies  geuerally  with  the  insuflSciency  of  the  dose.  As  sot>n  as  digi- 
talis begins  to  cause  arrhythmia  of  the  pulse  it  is  advisable  to  reduce  the 
dose  and  combine  it  with  strophanthus,  or  adonis,  or  caffeine,  for  its  most 
fiivomble  effect  is  obtained  before  the  inilse  becomes  irregular.  In  the  fii^t 
stages  of  its  effect  it  lowers  the  pulse  and  inci-eases  the  blood-pressure, 
mainly  of  the  left  ventricle;  and  thus,  wdiile  it  stimulates  the  whole  circu- 
lation, it  relieves  the  lungs,  they  being  supplied  by  tlie  right  ventricle, 
W'hich  is  not  so  stimulated  by  the  drug. 

Inhaiatiom  of  different  kinds  were  discussed  iu  vol.  ii.  p.  684.  In 
addition  (and  partly  in  ref^etition)  it  ought  to  be  rememl3ered  tbat  they  are 
(or  wei^)  inttjudai  to  destroy  bacilli,  to  act  on  the  pnxlucts  of  inflanmiation 
or  of  disintegration,  or  to  influence  cough  or  exi>ectoration.  Ko  bacillus 
can  Ixi  reached  except,  if  at  all,  in  the  tissue  which  harbors  it,  and  iulmla- 
tions  take  effect  on  the  snrface  only.  Neither  medicines  nor  hot  air  have 
any  other  eflect.  Oxygen,  nitn^en,  sulphide  of  hydrogen,  hydrofluoric  acid, 
iodoform,  t"arbt>lic  acid,  creosote,  have  l>een  employed  in  vain.  Turpentme 
inlialations  are  frequently  beneficial  by  loosening,  iu  some  cases  diminish- 
ing, expectoration  from  suppurating  surfaces,  and,  mixed  or  not  with  euca- 
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lyptol  or  other  disinfectants^  by  relieviDg  the  fetor  of  pulnioiiaiT  gangrene. 
The  inhalations  of  eomjiressed  air  will  prove  advantageous  in  chronic 
processes  where  the  object  is  to  expand  the  contracted  lung-tissue. 

Operative  procedures  are  less  indicated  in  pulmonary  tuben?ulosis  of 
children  than  in  that  of  advanced  age.  The  opening  of  a  suix-rficial  large 
and  copiously  secreting  abscess  is  a  rare  indication,  for  the  latter  seldom 
occurs  except  in  the  semi-adolescent,  and,  if  it  does,  the  prognosis  is  at 
any  rate  absolutely  fatal.  Besides,  the  dissemination  of  the  tubercular 
procere  is  so  general  in  the  lungs  of  the  young  that  not  more  than  a  slight 
temporary  improvement  can  be  expected  of  an  operation. 

The  symptomatic  treatment  of  congh  is  one  of  the  urgent  indications  of 
pulmonary  consumption.  When  it  is  mild  it  requires  no  attention.  Severe 
spells  of  coughing,  however,  may  injure  the  pulmonary  tissue  by  the  mpid 
alteniation  of  expiratorj'  pressure  and  spasmodic  inspii^atiou  ;  indexed,  they 
ma?  lead  to  emphysema  of  the  hitherto  liealthy  parts.  They  may  force 
miieo-pus  with  bacilli  into  alveoli  not  yet  afifected,  and  tlius  spread  the 
morbid  process.  Docile  children  should  be  taught  to  suppress  cough,  no 
matter  from  what  source,  for  cough  b^ets  cough.  When  the  irritation  is 
pharj'ngeal,  frefjuent  drinking  of  water,  or  of  an  alkaline  water,  or  of  milk^ 
or  the  sucking  of  a  liquorice  lozenge,  or  of  a  part  of  the  officinal  trochiscus 
of  ipecac  and  morphine  (one- fortieth  grain  in  each),  from  time  to  time,  is 
indicated.  The  latter,  or  a  part  of  it,  will  render  good  service  in  this  also, 
that  it  may  prevent  vomiting  when  taken  from  five  to  fifteen  minutes  be- 
fore meals.  A  drop  of  Magendie's  solution  on  the  tongue,  not  diluted,  will 
tive  the  same  effect.  Sprays  with  alkalies  or  turpentine,  the  inhalation  of 
steam,  whether  pure  or  medieatetl  with  aromaticsor  disinfectants,  and,  finally, 
the  long  list  of  expectorants,  the  indications  of  which  every  one  is  lamiliar 
with,  may  or  ought  to  be  used  according  to  indications,  and  a  dose  of 
Dover^s  powder,  or  codeine  or  some  other  opiate,  administered  at  bedtime 
if  riequired*  Sulphonal  is  credited  with  diminishing  exuberant  expectom- 
tioti,  while  acting  as  an  hypnotic.  Docile  children  should  be  taught  how 
to  expectorate.  When  the  acid  secretion  of  the  stomach  which  destroys 
Ucilli  is  deficient,  the  appetite  poor,  and  the  mucous  membrane  of  the 
otetine  catarrhal  or  ulceratetl,  the  ingested  bacilli  are  capable  of  lighting 
op  intestinal,  mesenteric,  or  peritoneal  tuberculosis. 

Id  the  management  of  the  fever  which  attends  pulmonary  tuberculosis 
M,  ii  p,  684)  w*e  sliould  remember  that  it  is  the  effect  of  various  agents, 
Thein\'aston  of  bacilli  into  new  territories,  the  proliferation  of  the  microbes 
of  5U|)puration  and  putrefaction,  and  the  prngress  of  inflammatory  changes 
^equally  concerned.  The  question  whether  it  is  proper  to  interfere  with 
*^  rise  of  temperature  is  a  very  nice  one*  It  is  true  that  it  increases 
"^  dSflintegration  of  albuminoids,  and  ought  not  to  go  on  for  an  indefinite 
*ifl^^  but  many  patients  feel  better  with  a  moderate  rise  than  with  a  normal 
(^f  perhaps  subnormal)  temj>erature.  High  hectic  fevers  are  better  in flu- 
^•^  by  a  combination  of  quinine  with  a  coal-tar  preparation  than  with 
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either  of  the  two.  The  latter  has  a  quietiDg  and  soporific  efikit  not  pos- 
sessed by  the  former ;  stilly  in  every  individual  case  the  indications  may 
va^}^  Whenever  acetaoilid^  or  phenacetiue,  or  anti pyrin  acts  unfavorably 
on  the  hwirt»  it  ought  to  be  combined  with  caffc'ine,  or  strychnine,  or  camphor 
in  appropriate  doses*  When  they  cause  an  uudoc  amount  of  |jerspiration, 
the  remedies  reoommendcd  (vol.  ii.  p.  687)  ibr  night-sweats  will  l>e  ajvtly 
combined  with  them.  Atropine,  aguric  acid^  camphoric  acid  {(),2b-0.b 
gnimrae,  four  to  eight  daily),  may  then  be  given  in  fractional  doses,  while 
full  doses  woidd  be  administered  for  night-sweats  at  bedtime. 

Former  remarks  on  pulmonary  hemorrhage  (vol.  ii.  p.  686  et  seq.)  are 
still  valid.  The  most  powerful  iTmedy  is  al)sc*!ute  i-est,  which  should  con- 
tinne  for  days  after  its  cessation.  The  applications  of  ice  and  morphine 
sufficient  to  enforce  rest,  both  pliysical  antl  mental ,  are  indimted.  The 
popular  and  frequently  ctleetive  dose  of  a  teospoonful  or  more  of  table-salt 
in  a  little  water,  with  or  without  the  addition  of  vinegar,  may  cut  short  an 
incipient  bleeding.  Drinking  should  be  reduced  to  a  minimum,  to  avoid 
unnecessary  blood -pressure.  The  doses  of  acetate  of  lead,  in  oitler  to  be 
effei'tive,  should  be  *'  large.'*  From  four  to  twelve  gi-ains  a  day  may  be 
given  a  child  of  ten  yeai"s  to  atlvautage.  It  should  be  remembered  that 
they  are  demanded  a  few  days  only,  and  no  poisonous  eflect  need  be 
tcared.  S<-^nie  opiate,  the  extract  of  o|jiiim  or  codeia,  should  be  continued, 
80  as  to  keep  up  the  quieting  effect  of  the  first  doses  of  morphine.  Couch- 
ing, sneezing, — indeed,  eflbils  of  any  kfnd» — are  dangerous.  That  is  why 
inhalations  advised  for  tlie  (very  questionable)  hx^l  eifix*t  of  astringents 
should  be  omitted.  Tying  the  extremities  to  stop  bleeding  should  not  be 
continued  long ;  tiie  ligatures  ought  to  l>e  loosened  after  twenty  or  thirty 
minutes,  and  shoukl  never  be  so  tight  as  to  constrict  arteries  as  well  as  veins. 
Our  knowledge  of  the  action  oi*  ergot  in  hemon-hages  of  the  lungs  (or 
other  organs)  has  neither  increased  nor  L>een  refuted  during  the  last  decade. 
Some  attribute  its  effects  to  the  diminution  of  blood-pressure  owing  to  the 
presence  of  ei'gotinjc  acid,  others  to  the  artery -contracting  action  of  the 
cornutine.  At  all  events,  as  long  as  the  chemical  and  })hysiological  I'e- 
seai*ches  couceraing  the  drug  are  not  fi nish(?d,  cliuiml  experience  ought  to 
be  valued  most  highly.  It  is  favorai^e,  but  the  suWutaneous  effect  is 
marrtMl  by  the  local  irritation  apt  to  be  produced  by  the  fluid  extract.  Scle- 
rotinic  acid»  besides  lieing  |minfub  is  liaf»lc  to  l>e  dccomiwsed  by  microljes, 
which  ai'e  rarely  aliseut  from  ergot  prcparationB,  and  will  hardly  fulfil  the 
expectations  in  regard  to  it. 

The  mmplication  jmfh  mk'dmaf  tiJjercHiosis  is  not  fiwjuent :  less  so  in 
children  than  in  adults,  i>erhaps  Inxmuse  the  former  do  not  suffer  as  long  as 
the  latter.  It  is  infre<jucnt  (in  c<iniparison  with  the  lai^e  numl>er  of  cases 
of  pulmonary  tuberculosis)  because  of  the  facility  with  which  b^icilli  are 
either  destroyed  in  the  acid  secretion  of  the  stomach  or  swept  thrr>ugh  the 
whole  length  of  the  intestinal  tract.  That  is  why  the  presence  of  tuber- 
cle bacilli  in  the  fsBces  is  not  a  conclusive  evidence  of  intestinal  tul>ercu- 
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loeis.  Nor  is  it  permissible  to  claim  diarrhoea  as  the  conclusive  proof  of 
tabercaloos  enteritis.  A  simple  catarrh,  or  the  presence  of  hardened  fseces 
which  require  castor  oil  or  enemata,  may  be  expected  during  the  course 
of  tuberculosis  as  under  ordinary  circumstances.  When  the  suspicion  of 
tabeicular  colitis  is  justified,  large  enemata  (the  hips  being  raised),  contain- 
ing from  one  to  five  per  cent,  of  subnitrate  of  bismuth,  and  possibly  some 
disinfectant  like  thymol  (1  :  2000  of  warm  water  or  of  starch  decoction)  are 
indicated.  They  should  be  given  daily,  or  several  times  a  day.  Internally, 
the  remedies  recommended  formerly  (vol.  ii.  p.  686)  will  act  well.  What  I 
said  of  bismuth,  opitun,  lead,  naphthalin,  and  resorcin  still  holds  good. 
Corrosive  sublimate  I  do  not  value  any  more  highly  at  present  than  for- 
merly. Salol  may  be  added  to  bismuth,  from  eight  to  thirty  grains  (0.6- 
3.0)  daily.  Warm  fomentations  (water  or  poultices)  over  the  abdomen 
have  a  gratifying  effect  when  there  is  colic  or  persistent  sensitiveness  point- 
ing to  the  presence  of  a  tubercular  peritonitis. 


FIBROID  DISEASE  OF  THE  LCNG. 

By  FEEDERICK  A.  PACKABD,  M.D. 


The  terms  ** fibroid  disease  of  the  lung/'  "fibroid  phtbisis/^  "pul- 
moDary  cirrhoeis,"  "  chronic  interstitial  pneymonia/'  and  "  fibroid  degener- 
ation  of  the  lung'*  are  all  extremely  unsatisfactory,  and  it  is  doubtful  if 
any  one  title  can  be  found  that  will  entirely  satisfy  the  conditions  necessary 
in  defining  a  dist^ase  of  the  lung  having  such  a  wide  variety  of  causations 
and  such  different  clinical  manifestations  as  are  presented  by  the  condition 
of  excessive  fibroid  change  in  the  pulmonary  structures.  The  title  at  the 
head  of  this  article  is  chosen  because  it  has  the  widest  application  and 
involves  no  etiological  restriction,  so  that  by  prefixing  an  adjective  the 
variety,  etiological ly  speaking,  can  be  designated. 

An  exact  definition  is  out  of  the  question,  but  the  statement  can  be 
made  that  fibroid  disease  of  the  hmg  is  a  condition  either  of  development 
of  fibrous  tissue  iu  excess  of  that  required  for  the  inclusion  of  irritating 
material  in  the  pulmouar}^  tissue,  or  of  riotous  excess  of  formation  of  fibrous 
tissue  in  the  clironic  inflammatory  diseases  of  the  ultimate  air-jiassages. 
At  what  point  the  conservative  and  curative  fibrous  tissue  formation  around 
an  inflammator}'  focus  is  exceeded  it  is  impossible  definitely  to  determine. 
Nevertheless,  some  imaginary  line  must  be  drawn.  Conservative  fibrous 
tissue  formation  may  be  likened  to  a  scar,  w^hile  the  growth  of  pulmonary 
connective  tissue  in  excess  of  that  necessary  for  repair  resembles  keloid  in 
its  exuberance. 

Fibroid  overgrowth  is  undoubtedly  most  frequently  initiated  by  the 
presence  of  the  tubercle  bacilhis,  but  any  irritating  organic  or  inorganic 
material  acting  for  a  sufficient  length  of  time,  and  with  an  activity  insuf- 
ficient to  cause  destructive  inflammatory  or  degenerative  changes,  is  capable 
of  proilucing  the  prrK-ess. 

One  cause  of  proliferative  connective  tissue  change  in  the  lungs  of  adults 
is  practically  absent  in  children ;  that  is,  the  inhalation  of  inorganic  mate- 
rials in  large  quantity^  such  as  occurs  in  siderosis  and  authraoosis  in  the 
adult*  A  frequent  precursor  of  the  condition — in  fact»  the  most  frequent — 
is  the  catarrhal  pneumonia  that  often  complicates  measles  and  pertussis.  Of 
coui'se  this  pneumonia  often  becomes  the  seat  of  tuberculous  infection,  which, 
in  turn,  may  lead  to  fibroid  change ;  yet  in  children  tuberculous  infection 
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lung  in  a  condition  of  inflammatioD  iu  the  course  of  or  after  the  two 
mcntioued  is  tLsiially  too  active  to  pertiiit  of  much  counective  tissue 
iiicrea^  before  the  death  of  the  patient.  Certain  it  is  that  in  a  large  ma- 
jority* of  cases  of  apparently  non-tuberculnuis  pulmonary  fibrosis  in  children 
the  immedjate  cause  has  Ix^n  a  catarrhal  pneumonia  complicating  or  fol- 
Immg  measles  or  pertussis*  It  would  seem  as  though  these  two  disuses 
in  some  way  almost  prcdisjx^sed  to  connective  tissue  overgrowth  in  the 
lung.  Why  this  should  be  tlie  ease  is  not  certainly  known,  but  the  fol- 
lowing explanation  may  be  satisfactory.  In  lx)th  of  these  diseases  there  is 
niarked  involvement  of  the  tmcheo-bronchial  glands,  which  may  remain 
for  a  time  so  altered  m  to  interfere  with  the  proper  flow  of  lymph  from 
the  longs.  If  such  be  the  case,  the  excessive  connective  tissue  formation 
may  with  propriety  be  ascribed  to  this  factor  common  to  the  above-men- 
tioned diaeaaes,  and  more  fre<^uent  in  them  than  in  any  other  general  dis- 
ttaes  or  oonditions. 

While  the  great  majority  of  cases  of  pulmonar^^  fibrosis  may  be  traoed 
^toberculous  infection  and  to  catarrhal  pneumonia  following  measles  or 
lasis,  a  small  percentage  may  follow  the  pec^uliar  form  of  fibroid  or 
proliferative  lobar  pneumonia  described  by  Wagner^  KoliBj  Aldinger^  Auld, 
Herbig,  Delafield,  and  othei^.  This  probably  plays  a  r6le.  even  less  im- 
portant in  children  than  in  adults. 

Malarial  cirrhosis  of  the  lung  has  been  described,  but  the  etiological  rdls 
of  malaria  is  very  doubtful. 

Excessive  fibrous  tissue  overgn:)wth  in  the  lung  ts  a  frequent  result  of 
diroaic  bronchitis,  especially  in  castas  where  the  chiton ic  prucees  follows  fre- 
<Jiwiit  attacks  of  subacute  or  acute  bronchial  inflammation.  The  fibroid 
invasion  is  particularly  marked  in  the  c^ses  wlierc  Ijronchial  dilatation  has 
oecurred.  The  mutual  relationship  of  fibroid  disease  of  the  lung  and  bron- 
diiectaais  will  be  mentioned  at  greater  length  below* 

Finally,  in  a  certain  proportion  of  ca.ses»  the  connective  tissue  growth 
tt  ijiflugurated  in  the  sulx-ndothelial  layer  of  the  pleurse,  following  either 
fppeatcd  slight  attacks  of  pleural  inflammation  or  one  severe  attack  of 
pleurisy  with  serous  or  purulent  exudate.  The  statement  that  tubc^rculosis 
I*  always  at  the  bottom  of  such  pleurisies  would  seem  to  be  too  sweeping, 
u^aoMich  as  the  post-mortem  e%'idence  of  tuberculous  infection  may  be  en- 
^Wy  wanting. 

It  is  impossible  to  state  definitely  the  reason  for  the  occurrence  of  this 
process  in  some  cases  and  its  absence  in  others.  The  view  that  a  '*  fibroid 
^'•tkttia"  is  present  in  some  and  not  in  others  is  not  satisfactory,  for  while 
Ui  a  few  cases  simultaneiius  fibroid  change  is  found  in  other  organs  (such 
•"the  liver  and  kidneys),  these  are  mrely  of  such  a  nature  that  they  can  not 
"*  itiributed  to  the  secondary  effects  of  the  pulmonary  disease  through  cir- 
culatory and  cardiac  disturbance.  There  is  no  evidence  that  the  negro,  who 
'^  8udi  capacity  for  fibrous  tissue  overgro\^lh  in  other  regions,  is  propor- 
''^Wdy  more  often  the  subject  of  fibnjus  overgrowth  in  the  lung  than  is 
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the  Cauaisian,  although  this  may  possibly  Im?  accounted  for  by  the  rapi 
course  of  tuberculous  disease  in  the  negi'o,  whieli  carries  him  off  before  tlie 
fibrous  tissue  has  had  au  opportunity  to  form. 

Sir  Andrew  Clark,  to  whose  writings  much  of  our  knowledge  of  fibroid 
disease  of  the  lungs  is  due,  makc^  the  tbllowing  divisions :  1.  Pure  fibroid 
phthisis,  by  which  is  undcrst<K)d  a  condition  wholly  independent  of  tuber- 
culosis. 2.  Tuberculo-fibroid  disease,  a  condition  primarily  tuberculous, 
but  in  which  the  tuljcrculous  element  is  much  less  marked  than  is  the  fibrous. 
3.  Fibro-tubei-culous  disease,  in  which  the  oonditiou  was  primarily  one  of 
simple  fibrosis,  the  infection  with  tuljeiTulosis  being  a  secondary  affair. 

Before  the  revolutionizing  disc<jvery  of  the  causative  agency  of  the 
tubeiT.le  bacillus  by  Koch,  tlie  clinical  and  even  the  i>athological  separation 
of  the  various  forms  w^as  impossible,  so  that  a  study  of  the  cases  published 
prior  to  Koch's  discovery  is  of  comparatively  little  vahie.  Even  now  the 
determination  of  the  primary  CMjudition  lu  the  last  two  divisions  of  Sir 
Andrew  Clark's  classification  is  impossible  unless  the  case  has  been  under 
observation  from  the  outset. 

The  earlier  symptoms  and  signs  of  fibroid  disease  of  the  lung  vary  with 
the  primary  cause  of  the  excessive  growth  of  <K)nnective  tissue.  In  the 
cases  following  pneumonia,  whether  this  be  of  tuberculous  or  non-tubercu- 
lous causation,  the  general  symptoms  continue  to  l^e  present  in  a  modified 
degree  for  a  varying  length  of  time;  slight  fever  ]>ersists,  the  cough  does 
not  cease,  exijectoration  lessens  or  may  entirely  dis4ip|K'ar,  some  shortness 
of  breath  on  exertion  remains,  and  the  flesh  is  but  slowly  regained,  the  pre- 
vious weight  relative  to  stature  being  seldom  attained.  The  cough  changes 
its  character  somewliat,  being  harsher,  more  harassing,  and  even  parox- 
ysniab  A  fair  degree  of  general  health  may  l>e  obtained,  particularly  if  a 
change  of  climate  has  been  tried,  but  the  patient  seldom  feels  perfectly  well 
or  appears  as  robust  as  before  the  inaugurating  illness.  If  the  process  of 
fibroid  overgrowth  be  the  result  of  tuberculous  iutection,  the  regaining  of 
even  a  fair  degn^e  of  health  will  be  a  slow  process^  and  it  is  probable  that 
recovery  is  never  so  nearly  complete  in  this  as  in  the  non-tubei'culous  cases. 

The  morbid  physical  signs  primarily  present  during  the  stage  of  active 
pulmonary  infection  never  entirely  disapiR^ar,  but  some  impairment  of  reso- 
nance, whifBng,  broncho^vesicular,  or  bronchial  breath-sounds  continue  to 
replace  the  normal  vesicular  murmur;  some  degree  of  increase  of  vocal 
resonance  and  tactile  fremitus  continues,  until,  finally,  the  physical  signs  of 
]iartial  or  c^omplete  fibroid  change  of  the  diseased  pait  are  found  to  have 
develoiKxl* 

In  the  fibroid  chancre  of  bronchial  origin  the  lesion  is  usually  so  grad- 
ually established  that  the  imtient  is  seldom  seen  during  the  ibrming  stage. 
Ordinarily,  after  frequently  reeuiTing  attacks  of  bronchitis,  the  patient  is 
found,  upon  examination  during  au  acute  attack,  possilily  ]>receiled  by  a 
long  interval  of  freedom,  to  present  the  signs  of  fibroid  disease  that  were 
not  present  at  the  former  examination.      The  intervening  steps  of  the 
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are,  therefore,  seldom  seen  by  the  physician.  On  inquiry,  it  will 
asually  be  ibtmd  that  after  the  preceding  mute  attack  the  cough  never 
entirely  ceased^  but  had  continued  as  an  aunayiug,  rather  paroxysmal,  relic 
of  the  severer  acut-e  cough  with  free  exjxxrtoratioii. 

In  the  pleurogenoQS  form  also  the  intervening  steps  from  tlie  acute 
pleural  inflammation  t(j  fibroid  infiltnition  of  the  pulraouary  jiarenchynm 
ai^re  seldom  witneiised,  examination  during  an  acute  exacerbation  or  some 
independent  illness  usually  revealing  the  condition. 

After  the  development  of  fibroid  overgrowth  of  whatever  origin  the 

C!^ises  run  a  fairly  uniform  course,  var>"iug  but  little  in  the  ditlerent  forms 

Ijecatise  of  the  fact  that  usually  by  the  very  overgrowtli  of  fibrous  tissue  the 

original  lesion  is  mndered  quiescent  in  the  case  of  mechanical  and  bacterial 

irritants,  and  in  all  Torms  this  fibrous  proliferation  and  its  results  over* 

ehaduw  other  and  primarj"  conditions. 

The  general  physical  condition  may  be  appai^ntly  but  little  impaired, 
and  the  superficial  fat  may  be  fairly  well  retained,  while  muscular  strength 
may  suffer  but  little.  The  patient  can  seldom  endure  prolonged  or  vigor- 
ooa  exertion,  but  this  is  usually  because  of  limited  respiratory  capacity 
Hfcfcer  than  lack  of  muscular  power.  The  most  troublesome  symptoms  are 
pumxysmal  cough  and  shortness  of  bi'eath  on  exertion.  Frequently  these 
we  the  only  symptoms  of  which  complaint  is  made.  The  cough  is  often 
extmnely  annoying,  and  in  cases  with  broiKrhial  dilatation  is  usually 
Worse  at  definite  intervals,  on  change  of  posture  (as  from  one  side  to  the 
trtlwr),  and  is  t»ften  relieved  only  by  the  evacuation  of  a  large  quantity 
of  sputum.  Efforts  to  bring  up  secretion  frequently  induce  vomiting, 
The  excitation  of  cough  by  change  of  posture  should  always  suggest  the 
pfraence  of  bronchial  dilatation,  from  the  fact  that  the  mucous  membrane 
*tlhe  seat  of  dilatation  seems  to  become  insensitive  to  the  irritation  of  large 
tUKKints  of  fetid  secretion,  and  cough  is  excited  only  when  a  change  of 
pxixire  brings  this  material  in  contact  with  a  portion  of  more  normal  mn- 
0OU8  membrane.  The  expectonitiuu  may  be  extremely  scanty*  and  be  com- 
Pwed  of  a  small  quantity  of  glairy,  transparent  mucus,  or  may  be  excessive 
•^  quantity  and  of  fetid  odor  in  cases  with  broneliiet*tasis.  In  the  latter 
^^  the  sputum  separates  into  tliree  layers  on  standing,  and  contains  mucus 
ttlameats,  pus-cells,  fatty  acid  crystals,  and  sometimes  elastic  tissue  without 
alveolar  arrangement.  In  the  cases  of  tuberculous  origin  tubercle  bacilli 
^7  be  found.  The  sputum  is  frequently  tiogetl  with  blood,  aud  in  a  few 
'jf  the  reported  cases  fatal  hasmoptysis  has  occumnl. 

The  aspect  of  the  patient  shows  nothing  definite,  but  in  a  certain  nura- 
u«r  of  cases  the  thick  lips  and  heavy  features  usually  associated  with  cardiac 
4«ea8e  are  seen. 

The  conformation  of  the  chest  in  well-marked  cases  is  quite  character^ 

P^^    The  shoulder  of  the  diseased  side  is  lower  than  its  fellow,  the  scapula 

'odsout  prt:)minently,  the  spinal  c^jluuin  is  curved  in  the  dorsal  region 

**>waitlfi  the  diseased  side,  wMth  a  cuiiipensiitory  curvature  in  the  opposite 
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direction  in  the  lower  iloraal  and  lumbar  regions.  The  diseased  half  of  the 
thorax  shows  general  or  partial  diminution  in  size,  with  diminished  respira- 
tory excm-sion  aud  retractioo  of  the  intercostal  spacee.  M 

Groups  of  dilated  venous  radicles  may  be  seen  beneath  the  skia,  bt? 
these  seem  to  be  product  in  children  less  readily  than  in  adults.  The 
a|)ex-l3eat  of  the  heart  is  usually  more  plainly  visible  than  normal  when 
the  left  hrng  is  the  seat  of  disease,  ow'ing  to  the  uncovering  of  the  heart  by 
its  i-etraetion,  whereas  if  the  right  lung  be  affected  the  compensatory  em- 
physema of  the  left  lung  renders  the  impulse  obscure.  Cardiac  displace- 
ment is  present  in  a  degree  commensurate  with  and  to  the  side  of  the 
disease* 

The  signs  elicited  by  imlpatiou  vary  much  in  accordance  with  the 
physical  condition  of  the  underlying  liing.  The  laclf  of  respimtory  move- 
ment is  often  apjireeiatetl  better  by  the  hand  than  by  the  eye.  Tactile 
fremitus  is  diminished  in  well-niarketl  examples,  and,  where  the  pleara  is 
much  thickened,  cannot  be  perceived. 

Tlie  percuss  ion -note  varies  from  impairment  of  resonance  with  slight 
increase  of  resistant^  in  the  slight  cases  up  to  a  wooden,  dull  note  with  great 
increase  of  resistance  in  the  eases  of  advanced  lesion  with  great  pleural 
thickeniug.  Dull  tympany  in  a  kx'alized  area  may  be  at  times  elicited 
evidence  of  a  bronehiectatic,  gatigrenons,  or  tuberculous  cavity. 

The  breath-sonnds  are  feeble  and  distant,  w^ith  broncho- vesictilar  char 
ter  in  the  greater  nnmlier  of  cases ;  but  in  eases  of  marked  bronchiectasis 
cavernous  lireiuhing  may  Ikj  heard,  or  pleural  thickening  may  be  of  «uch 
extent  as  absolutely  to  prevent  the  tniusmission  of  any  murmur.  RAles 
are  frequently  entirely  absent,  save  during  catarrhal  exacerbations  and  over- 
dilated  bronchi.  In  the  latter  case  they  are  frequently  large,  babbliDg,  and 
metallic.  **  Cirrhotic  cracklings"  descrilx'd  by  Juergensen  as  poasefistng 
characters  midway  between  those  of  pleural  friction  and  the  crepitaDt  ride, 
may  be  heard,  while  Sir  Andrew  Clark  draws  attention  to  a  peculiar 
**  sucking  sound**  heard  in  some  cases. 

On  the  healthy  side  of  the  chest  and  over  uninvolved  portions  of  tlifl 
disea-seil  lung  the  signs  of  compensatory  emphysema  are  preeent. 

On  the  side  of  the  heart,  often  the  only  sign,  except  for  displacemeot,  ia 
accentuation  of  the  second  pulmonaiy  sound.  In  some  cases  of  shriakage 
of  tlie  left  lung  there  ait*  to  be  felt  in  tlie  stMX)nd  left  interspace  a  qratoUc 
impulse  and  a  diastolic  slioek  owing  to  uncovering  and  possibly  dtstordoii 
of  the  pulmonary  artery.  In  long- standing  cases  enlargement  of  the  right 
side  of  the  heart  can  lie  determined  by  percnsf^ion. 

Some  degree  of  hepatic  enlargement  is  present  in  many  cans  m 
later  stages, 

(^lema  exists  in  a  fair  pmi>ortion  of  cases,  most  marke<l  in  the  legs  ; 
feet.     The  occurrence  of  ascites  is  affirmed  by  some,  denied  by  others, 
is  by  no  means  a  fre<:|uent  form  of  dropsy,  and  doubtless  is  dependent 
the  secondary  changes  in  the  liver  and  i)eritoneum. 
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Clubbing  of  the  fingers  is  very  fre<:|ueLit,  it  being  noted  in  over  seventy 

cent,  of  the  cases  collected  by  Clark,  Hadley,  and  Chapin. 
The  amount  of  fever  present  varies  from  entire  absence  to  quite  marked 
intoi'iiiittent  temiwrature*     In  the  latter  case  the  rise  of  temperature  is  due 
.to  branchial  ulceration  or  the  accumulatiou  of  septic  materials  in  tubercu- 
lous or  gangrenous  cavities. 

The  pulse  is  usually  of  fair  force,  and  it  is  only  in  the  late  stages  of  the 
disease,  where  the  right  heart  is  beginning  to  sufier  from  prolonged  strain 
and  to  fail  in  furnishing  a  pro[>er  quota  of  blood  to  the  left  side  of  the 
l>eart,  or  when  general  asthenia  is  present,  that  the  pulse  shows  abnormality. 

The  mode  of  terminatiou  is  very  varied.  In  a  eertain  proportion  of 
cases,  and  that  by  no  means  small,  the  disease  diies  not  materially  shorten 
life,  and  the  patient  may  be  said  to  have  recovered  although  the  fibroid 
bdumtion  is  still  present  The  great  danger  in  all  eases  is  the  occurrence 
of  tuljerculous  infection  or  the  relighting  of  tuberculous  activity  in  those 
primarily  caused  by  that  infection.  In  some  cases  the  circulatory  disturb- 
moe  produces  sufficient  trouble  to  destroy  life  by  hejmtic  cirrhosis  (of 
canliac  furm),  renal  cirrhosis  and  congestion,  or  chronic  proliferative  |>eri- 
tonitis.  The  occasional  occurrence  of  metastatic  cerebral  abscess  in  cases 
of  brunchiectasis  must  be  borne  in  mind. 

The  patholc^cal  changes  vary  greatly  with  the  cause  of  the  condition. 
In  all  cases  of  marked  extent  the  diaphragm  is  found  to  be  drawn  upward 
od  the  diseased  side,  tlic  mediastinum  is  more  or  less  deviated  from  its 
nijnaal  position,  and  the  lieart  is  correspondingly  dislocated.  The  liver, 
kidneys,  spk^n,  and  other  visceni  may  jiresent  pathological  evidence  of 
vcaoos  obstruction. 

The  heart  usually  shows  enlargement  of  the  right  ventricle  and  auricle 
fr">m  h^'pertrophy  or  dilatation  or  a  combination  of  these  two  processes. 

la  all  forms,  of  whatever  causation,  the  lungs  show  certain  character- 
JsticSj  while  in  each  variety  there  are  minor  differences  that  dejiend  chiefly 
*ipf>Q  the  point  of  depaiiure  of  the  sclerotic  process.  The  lol>e  or  lung 
•uvolved  is  small,  shininken,  heavy,  and  usually  darker  than  normal.  It  is 
uivariably  more  or  less  adherent  to  the  i>arietes  b}'  old  pleural  adhesions  or 
"y  a  firm,  dense  layer  of  sclerotic  tissue  requiring  se^iaration  by  the  knife. 

On  section  it  is  found  that  the  lung  cuts  with  much  resistance,  and  in 
^tVed  cases  there  is  decided  grating.  The  cut  surface  shows  a  varied 
Prture  according  to  the  point  of  origin  of  the  overgrowth,  whether  from 
'titd-lobular  connective  tissue,  from  ^leribronchial  tissues,  or  from  the 
plpum.  In  all  forma,  except  in  cases  of  very  slight  degree,  the  cut  bronchi 
*^  out  plainly,  and  many  of  them  form  veritable  cavities.  In  any  of 
^  forms  other  cavities  may  lie  seeu  with  necrotic  walls  and  containing 
■^rtiken-down  tissue, — gangrenous  cavities.  In  the  primarily  or  second- 
^^h  tuljerculous  cases  other  cavities  are  pi-escnt,  with  cheesy  or  muco- 
pynileot  contents  and  with  grayish  walls  of  ragged  granulation  tissue. 

In  the  pleural  form  the  shmnken  lung  or  lobe  is  enca|isulated  in  a  tliick 
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yellowish-white  envelope,  and  from  this  strands  of  connective  tissue  course 
inward  for  a  varying  distance.  In  the  peribroneliial  form  the  connective 
tifisue  is  mo3t  abundant  near  the  root,  and  coarse  bundles  of  6bn>id  tissue 
accom|*aDy  the  larger  tiibe^,  from  which  proceed  hands  of  connecti%*e  tissue 
coui*9iug  through  the  interlobular  tissue.  In  the  post-pneumonic  (tubercu- 
lous or  non-tuberculous)  forms  the  connective  tissue  is  of  more  uniform 
distribution  in  the  portion  of  lung  or  lobe  affeited,  and  the  diminished 
alveolar  sj*aces  show  as  small  pits  in  the  midst  of  the  grayish-white  area. 
In  some  c^ses  following  tuljcrculous  pneumonia  a  dense  white,  yellowish- 
white,  or  gray  scar  is  seen,  with  ray -like  processes  spreading  from  it  on  all 
sides. 

In  the  portions  of  the  limg  not  affected,  and  in  the  lung  of  the  op|X)6ite 
side,  emphysema  is  found  showing  the  ordinary  appearances  of  that  con- 
dition. 

The  cause  of  bronchiectasis  in  pulmonary  fibrosis  has  been  the  subject 
of  much  dispute.  The  three  most  plausible  explanations  for  its  occurrence 
are  expiratory  strain,  negative  pressure  upon  the  bronchial  walls  from  with- 
out by  the  dimiuutiun  in  size  of  the  surrounding  pulmonary  tissue,  and 
mechanical  dilatation  from  contraction  of  the  tissues  between  the  tubes. 
It  is  probable  timt  all  three  factors  are  at  work,  yet  the  last  named  would 
seem  to  have  the  greatest  weight.  It  has  been  urged  that  contraction  of 
the  tissues  surrounding  a  bronchus  should  narrow  its  calibi-e,  and  undoubt- 
edly such  would  be  tlie  c-ase  were  there  only  the  tw^o  materials,  a  bronchus 
and  surrounding  contractiug  material ;  but  where  there  ai'e  two  bronchial 
tubes  with  intervening  iMiintnietile  tissue  the  contraction  would  tend  to  draw 
them  together  or,  in  other  words,  to  dilate  their  calibre.  It  can,  therefore, 
readily  be  secni  w^hy  bronchia!  dilatation  is  most  marked  in  cases  of  bron- 
chial origin,  two  factors  being  at  work, — a  deuse  formation  of  connective 
tissue  immediately  around  the  bronchus,  and  a  bronchial  wall  whose  vitality 
is  impaired  fay  repeatal  inflammatory  attacks. 

Microscopically  there  is  found  great  inci'ease  of  connective  tissue  cells 
with  infrequent  nuclei.  In  the  cases  resulting  from  a  primarily  fibrous 
pneumonia  the  changes  produced  have  b<'en  carefully  studied,  espet'ially 
ill  recent  years.  In  these  there  have  been  found  all  stages  of  the  disease, 
from  the  primary  fibrinous  exudate  in  the  alveoli  to  tlie  development  of 
fibrous  connective  tissue  plugs  in  the  alveoli  and  infundibula  unitc<1  to  the 
wall  of  the  air-space  by  a  jx^liele  which  is  cf»ntinuous  with  the  increased 
intei*stitial  connective  tissue  of  the  king*  The  derivation  of  the  new  con- 
nective tissue  cells  is  still  a  matter  of  dispute.  The  microscopic  changes  in 
the  bronchi  cc^ncern  chiefly  the  external  coat,  which  is  thickened  by  con- 
nective tissue  growth.  The  mucous  membrane  shows  the  appearances  of 
chronic  bronchitis  in  the  cases  of  bronchial  origin,  while  in  the  specimens 
of  bronchiectasis  the  mucosa  is  thinned,  and  in  places  has  lost  its  columnar 
epithelium. 

The  prognosis  is  a  question  of  great  difficulty.     In  all  forms  tuberculous 
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Jnfection  or  a  relighting  of  quiescent  tuberculosis  is  to  be  dreadeii     In  the 
pleural  form  the  outlook  is  by  no  means  unfavorable ;  in  tlie  cases  of  bron- 
chial origin  the  prognosis  is  dependent  upon  the  possibility  of  avoiding 
j^rDsb  catarrhal  attacks ;  while  in  the  tubercidous  variety  the  outlook  is  less 
:favorable9  although  far  better  than  in  any  other  form  of  tuberculous  pul- 
.aaionary  invasion. 

Prophylactic  treatment  can  be  carried  out  only  by  an  exhaustive  effort 

-^^  thoroughly  restore  tlie  tissues  arter  every  attack  of  puhnonary,  hronchial, 

^:jr  pleural  inflammation,  and  by  seeking  to  prevent  recurrence  of  repeated 

_f  Ifmliii  of  bronchitis  and  pleurisy.     In  those  subject  to  bronchial  catarrhs 

recurring  tlry  pleurisy  much  can  l>e  done  by  hygienic  measures.     In 

where  fibroid  change  has  already  taken  plaeCj — Le,,  where  there  is  a 

^fcjrmation  of  connective  tissue  in  excess  of  that  reiinired  for  the  repair  of 

damage  or  for  inclusion  of  irritants, — ^much  cim  be  done  to  prevent  increase 

cpf  the  trouble.      The  avoidance  of  anything  conducive  to  intercurrent 

tdflammatory  attacks  by  hygienic  means  is  of  the  first  importance  in  all 

fbrnis  of  the  trouble.     Change  of  climate  may  Ik*  necessary  to  accomplish 

this.     The  patient  should,  if  possible,  live  in  an  equable  dry  chmate.     Ele- 

Tation  of  iteelf  is  of  no  advantage,  inasmuch  as  we  cannot  hope  to  remove 

the  physical  condition  presentj  but  may  ije  able  to  prevent  additit>as  to  it  and 

to  maintain  the  patient^s  general  condition.     Temperature  alone  has  by  no 

rntana  so  much  to  do  with  choice  of  climate  as  has  equability  of  temperature 

ami  moisture. 

Uu fortunately,  eBpecially  in  the  case  of  children,  the  seeking  of  a  favor- 
able place  of  residence  is  ot\en  entirely  out  of  the  question.     Much,  how- 
ever, can  be  done  to  avoid  the  harmful  effects  of  a  climate  which  is  not 
^  that  could  be  desired.     An  abundance  of  fresh  air  in  all  but  very  in- 
Hement  weather  is  desirable.     Protection  of  the  skin  by  varying  weights 
of  silk  or  woollen  underwear,  in  ortlcr  to  prevent  chilling  of  the  surface 
*o<l  consequent  internal  congestion,  is  extremely  important.     The  danger 
of  tbe  evil  effect  of  unavoidable  exposure  to  varj'ing  temperature  can  be 
^iich  lessened  by  the  employment  of  the  daily  ctKid  bath  witli  friction,  a 
**>eiaure  that  probably  more  than  any  other  is  capable  of  preventing  recur- 
'^tig  GUtErrhal  attacks.     Even  quite  young  childreu  tun  he  habituated  to 
^"e  cool  bath  with  nothing  but  favorable  result,  provided  only  that  the 
^^t€r  be  of  such  a  temperature  that  the  child  can  readily  react.     Where 
'Ae  vitality  is  much  lowered,  an  "alcohol  sponge''  is  the  Ix'st  substitute. 

Pulmonary  gymnastics  are  of  great  value,  not  only  in  preventive  treat- 
f**^nt,  but  in  obviating  the  evil  effl-cts  of  the  develojK^l  condition.  The 
"^•^rease  in  respiratory  capacity  and  chest-measurement  in  children  after  a 
^'^^rae  of  mild  pulmonary  gymnastics  is  often  marktd.  The  practising  of 
|*^*x?d  inspiration  and  slow  prolonged  expiration,  and  the  use  of  the  cal* 
"••Aieivic  wand,  of  light  dumb-bells,  or  of  Indian  clubsi  are  the  best  means 
^^  reaching  this  result,  because  in  using  the  ap^mratus  mentioned  general 
*•  'wdl  as  pulmonary  exercise  is  attaineih     In  some  cases  the  use  of  forc^ 
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expiration  into  a  spirometer  is  of  advantage  in  order  to,  so  to  speak,  Btretoh 
the  healthy  portions  of  lung.  A  bome-made  apparatus  composed  of  a 
galloD  jar  fitted  with  corks,  in  which  are  two  tubes  (one  reaching  from  the 
patient^s  mouth  to  the  shoulder  uf  the  jar,  the  other  running  from  the 
bottom  of  the  jar  to  a  second  bottle),  answers  every  purpose.  In  spite  of 
tlie  existence  of  empbysema  and  of  bronchiectasis,  such  fiirctxl  expiration  is 
not  contra- indicated,  the  emphysema  being  purely  compensatory  and  the 
bronchial  dilatation  being  chiefly  produced  by  causes  exteraal  to  the  lumeD 
of  the  tubes. 

We  possess  no  medicinal  agents  that  can  l>e  said  to  have  any  specific 
effect  in  lessening  the  existing  overgrowth  of  couneetive  tissue.  Iodide  of 
potassium,  which  has  such  a  well-earned  repute  as  an  absorbe&eient,  is 
probably  entirely  incapal>le  of  removing  already  formed  dense  connective 
tissue,  such  ns  is  found  in  this  disease.  It  is  of  value  in  some  cases  as  an 
addition  to  expectorant  mixtures  towards  the  close  of  an  acute  attack  of 
intercurrent  bronchitis,  and  on  such  an  occasion  may  possibly  pi'event  the 
formation  of  new  fibrous  growth. 

Every  elFort  should  be  made  to  keep  tlie  geneml  condition  of  the 
patient  at  the  highest  possible  point.  For  this  purpose  the  various  tonics 
will  be  often  needtxlj  and  especially  cod-liv^er  oil  and  arsenic.  The  latter 
drug  IB  of  C8j>ecial  value  in  this  class  of  eases,  imjiroving  the  general  nu* 
trition  probably  better  than  any  other  single  drug.  It  has  an  advantage 
over  cod -liver  oil  in  that,  in  projier  doses,  it  tends  to  aid  mther  than  impair 
digestion*  Intercurrent  attacks  of  pleurisy  am  Ijcst  met  by  the  use  of 
salicylate  of  strontium,  in  doses  suited  to  tlie  age  of  the  child,  followed  by 
a  short  course  of  small  qnantitit^s  of  iodide  of  sodium  or  iK>tassium,  and 
this  again  by  arsenic  in  tonic  doses.  It  is  in  these  cases  especially  that 
arsenic  is  of  great  value. 

Intercurrent  attacks  of  bronchitis  should  be  cut  short  as  rapidly  as  pos- 
sible, cine  care  Ijcing  taken  that  in  t ideating  the  acute  disease  we  do  not  im- 
pair digestion  and  assimilation  by  the  too  lil)eral  use  of  expectorants.  The 
cotton  jacket,  and  rubbing  of  the  chest  with  a  mixture  of  equal  paits  of 
olive  oil  and  turjK?ntine  or  oil  of  amber^  may  l:>e  suflicicut  treatment,  or  we 
may  have  to  use  some  such  expectorant  as  chloride  of  ammonium  ;  but  the 
use  of  nauseating  compounds  of  many  drugs  wHth  reputed  expectorant 
qualities  is  to  lie  sedulously  avoided.  A  iter  such  an  attack  it  is  well  to 
resort  again  to  small  quantities  of  the  iudides  for  a  week  or  ten  days. 

For  the  chronic  bronchitis  that  is  so  frequently  a  cause  of  and  an 
attendant  upon  the  condition  it  Ls  best  to  employ  topical  remedies  by  the 
use  of  inlialants  or  the  steam  spmy.  One  i-emedy  that  is  of  great  value  is 
the  compound  tincture  of  benzoin,  used  on  the  oRlinarv  Yeo  respirator  or 
in  the  glolic  nebulizer.  With  it  may  Ije  combined  one  of  the  volatile  oils, 
especially  oil  of  eucalyptus.  By  these  means  alone  much  improvement 
may  be  obtained  without  risk  of  demngement  of  digestion.  Iodide  of 
sodium,  chloride  or  t^rlxjuate  of  ammonium,  and  oil  of  eucalyptus,  in  fre- 
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queDt  small  doses,  niay  be  required  in  additioD,  but  they  should  be  used 
with  care,  and  only  after  failure  in  the  use  of  topical  remedies. 

For  the  bronchiectasis,  or  rather  for  the  accumulation  of  sputum  io 
the  bronchial  cavities,  we  may  have  to  employ  remedies  to  obviate  the 
fetor.  This  is  \}est  done  by  the  use  of  creosote,  iodoform,  oil  of  eucalyptus, 
and  alcohol  on  the  inhaler,  which  can  be  worn  for  long  periods  at  a  time 
hy  older  children,  or  by  satumting  a  piece  of  lint  and  laying  it  on  the 
pillow  b^ide  those  too  young  to  be  instructed.  Of  internal  remedies,  creo- 
sote and  oil  of  eucalyptus  are  of  most  value,  both  being  excreted  by  the 
lungs. 

Where  paroxysmal  cough  without  a  corresponding  amount  of  expecto- 
ration is  present,  a  sedative  inhalation  of  iodoform^  chloroform,  and  alcohol 
mar  be  required.  On  no  account  should  opium  be  used  imless  absolutely 
oeoedsaiy,  in  which  case  it  is  best  to  give  its  alkaloid  codeia  with  a  small 
qaaatity  of  hyoscyamus,  in  proix)rtion  to  the  age  of  the  child. 

Cardiac  feilure,  hepatic  or  renal  congestion,  ascites,  and  other  symptoms 
af  secondary  involvement  of  organs  aside  from  the  limgs  ref[iiire  treatment 
on  geaeral  principles,  as  in  the  sanie  conditions  from  other  causes. 

External  remedies  applied  to  the  chest  are  often  of  great  value.  The 
application  of  tincture  of  iodine  over  the  affected  lung  after  any  acute  in- 
teiTtirrent  inflammatory  attack  is  of  value  iu  almost  all  cases,  not  to  cause 
absorption  of  the  old  fibrous  tissue,  but  as  a  counter-irritant  against  any 
woeot  addition  to  that  materiaL  A  plain  hot-water  or  turpentine  stupe 
will  frequently  relieve  the  paroxysmal  cough. 

Surgical  treatment  of  the  bi-onchiectatic  or  tuberculous  cavities  is  at  the 
pr^at  time  not  warranted.  This  is  especially  true  of  children.  Whether 
tk  technique  of  thoracic  surgerj^  will  ever  reach  a  point  to  permit  of  such 
treattaent  is  still  a  matter  of  doubt.  The  only  opportunity  for  surgical 
interference  at  present  i>ermissible  in  this  disease  is  the  drainage  of  a  meta- 
|Jatic  cerebral  abaeess,  which,  in  the  few  cases  where  it  dues  occur,  ahould 
I  treated  as  is  cerebral  abscess  from  other  causes. 


PLEURISY. 

Br  HERMAN   F.  VICKERY,  M.D. 


Definition. — Pleurisy,  or  pleuritis,  is  an  inflammation  of  the  pleura,  in 
children  more  oft<?n  secondary  than  primar)\  It  is  accompanied  by  an  ex- 
udation upon  the  serous  surface  of  the  pleura  or  into  the  pleural  cavity, 
which  may  be  either  fibrinoiiSj  in  dry  pleurisy,  sero-fibrinouSj  in  pleurisy 
with  eflnsion,  or  more  or  less  purulent,  in  suppurative  pleurisy  or  empyema. 

Etiology* — Pleurisy  is  more  common  in  infancy  and  ckildhood  than 
w^as  formerly  believe<-l*  A  greater  proportion  of  cases  are  suppurative  than 
in  adulte.  The  greatest  number  of  cases  occurs  below  the  age  of  five  years, 
the  next  greatest  number  between  five  and  ten  years.  It  is  commonest  in 
the  spring  and  winter,  attacks  more  boys  than  girls,  choc^es  the  poor  and 
feeble  rather  than  the  well-to-do  and  robust,  is  almost  always  unilateral, 
and  is  soniewhat  more  apt  to  affect  the  left  side  than  the  right. 

Whether  any  cases  arc  primary  is  an  unsettled  ixjint.  In  a  great  ma- 
jority of  instances  pleurisy  in  children  is  secondary.  It  is  seen  in  the 
new-born  as  tlie  rt*sult  of  septicteniia,  due  to  infection  from  the  navel  or  to 
the  poison  of  pueqienil  fever  absorbed  before  birth.  Traumatism,  even 
without  a  lesion  of  the  surfacej  may  apjmrently  provoke  an  attack. 

Of  many  of  the  causes  enumerated,  other  than  jjulmonary,  it  is  proba* 
ble  that  they  act  not  directly  upon  the  pleura,  but  mediately  tlirough  the 
lungs,  setting  up  a  pneumonia  which,  in  its  turn,  oecasious  the  pleurisy. 

A  bilateral  pleurisy  is  rare,  as  already  stated.  If  not  due  to  broncho- 
pneumonia^ it  suggests  sepsis  or  tuberculosis. 

The  most  important  advances  iu  our  knowledge  of  pleurisy  of  late 
years  have  been  due  to  bacteriological  research.  It  is  desirable  that  every 
pleuritic  effusion  should  Idc  examined  for  micro-organisms,  as  aiding  both 
the  diagnosis  and  the  prognosis  of  the  case.  So  far  as  the  present  wTiter  is 
aware,  Koplik  is  the  only  author  whose  bacteriological  investigations  of 
pleural  effusions  have  been  made  iu  childrcn.  He  states,  however,  that, 
with  certain  exceptions,  his  results  ^*  bring  the  pleurisies  of  children  much 
into  line  with  those  of  the  adult  as  to  causation," 

For  the  organisms  found  in  purulent  effusions,  the  reader  is  referred  to 

the  article  upon  Empyema.     In  serous  effusions  there  may  be  fouud : 

(1)  No  germs  whatever;    (2)  tubercle  bacilli;  (3)   pneumococci ;    (4) 
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staphylococci  j  (5)  streptococci ;  (6)  pneiimococci  together  with  streptocowi 
ojr  staphylococci. 

The  apparently  sterile  effusions  sometimes  occasion  tuberculosis  if  in- 
j<?cttd  into  animals,  and  an  important  proportion  of  tlie  eases  with  germ- 
fV^ee  effusions  are  Ijclievecl  to  be  tuberculous.  In  this  connection  it  may  be 
cue^Qtioned  that  Netter  rep<jrts  that  thirteen  out  of  fifteen  cases  of  pleurisy 
reacted  to  tul>ereulin,  and  that  Dr.  Franklin  Whiter  of  R:>ston,has  injected 
t%il)m;ulin  in  eight  eases  of  serous  pleurisy  with  a  positive  result  in  every 
caae.  Tubercle  bacilli,  when  found  at  all  in  the  eflVision,  arc  scanty.  Three 
differf'nt  observers  have  reported  single  cases  of  a  serons  effusion  containing 
tlie  typhoid  ba<"illus. 

The  inflamed  pleura  sjiceclily  loses  the  normal  lustre  of  its  serous  Bur- 

fiioe.    Its  tissues  present  dilated  blood-vessels  and  lymph-cliannels,  with 

more  or  less  escape  of  Ieueoc*ytes  into  the  parenchyma,  but,  except  in  case  of 

Infiltrating  tuberculosis  or  malignant  grow tii,  the  important  products  of  the 

inflammation  arc  found  either  within  the  pleural  cavity  or  upon  its  lining 

lEembrane,     These  prixlucts  are  fibrin,  serum,  pus,  and  blood,     Blooil  is 

lately  macrosaipically  evident,  exi-ept  in  scurvy,  purpura  heemorrhagica,  or 

tubercular  or  cancerous  new  gmwths.     Fibrin  is  the  chief  product  ia  dry 

pimmy  (pleuritis  siwa)*     It  may  l)e  present  on  either  the  pulniouary  or 

the  costal  surface,  or  more  lrec[uently  on  both,  and  it  often  extends  in  bands 

from  one  surface  to  the  other.     These  bands  rapidly  develop  new  blood- 

Voaekaiid  become  organized,  binding  the  lung  to  the  ribs  and  thus  more 

or  leas  obliterating  the  pleural  cavity. 

Dry  pleurisy  may  be  an  insidious  process.  On  the  other  hand,  it  is  the 
chief  cau^  of  pain  in  lobar  or  lobular  pneumonia  or  pulmonary  tubercu- 
losis, m  which  diseases  it  apjDcai's  in  localized  areas  corresponding  to  the 
pofiition  of  the  pidmonary  lesions. 

Pleurisy  with  effusion  begins  in  much  the  same  way  as  dry  pleurisy, 
fcut  ia  a  few  hours  or  a  few  days  a  considerable  quantity  of  fluid  exudes 
into  the  pleural  cavity.  Fluid  is  often  demonstrable  in  twenty-four  hours, 
«fid  the  thoracic  cavity  may  be  full  at  the  end  of  two  or  three  days.  It  is 
«iceptional  for  a  serous  exudate  Uj  betxime  purulent. 

Fatal  synco|3e  may  be  the  penalty  of  oversight  or  unwarranted  delay 
^hea  the  effusion  is  very  large  and  the  heart  displaced. 

As  fluid  accumulates  in  the  pleural  cavity  the  correfijx>nding  lung,  by 
virtue  of  its  o^vn  elasticity ^  retracts  upward  and  inward.  If  the  amount 
'rf  fluid  becomes  large  enough  to  exert  actual  i>ressure  upon  the  lung,  that 
^^n  may  become  a  small,  almost  solid,  and  almost  blootlless  mass  in 
fent  of  the  scapula.  In  case  the  fluid  is  removed  by  nature  or  art  within 
^0  or  three  weeks,  the  lung  usually  re-expands  to  its  normal  diniensionSi 
wtif  the  fluid  remains  too  long,  the  lung  may  be  permanently  tied  down 
V  adb€sions»  and  the  patient  will  practically  have  but  one  lung  left  to 
kMie  with. 

Exceptionally,  it  is  said  that  after  a  pleurisy  has  run  its  course  the 
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fibrinous  new  formations  extend  inwai"d  and  invade  the  interlobular  si>ace3 
of  the  lung  itself,  thus  more  or  less  crippling  it  The  present  writer  has 
never  met  an  instance  of  this  kind. 

Symptoms. — The  classical  symptoms  are  fully  detailed  on  page  691, 
vol.  ii-  Where  the  careful  coosidemtiou  of  all  the  symptoms  and  signs  still 
leaves  the  physician  in  doubt  whether  there  is  an  effusion  or  not,  and 
wheix?  the  condition  of  the  patient  would  be  benefited  by  the  withdrawal 
of  flu  id  J  if  present,  recourse  should  be  had  tc»  au  exploratory  puncture. 
For  this  many  rec<:)ramend  a  hypodermic  syringe.  To  the  writer  it  has 
eeemed  wiser  to  use  au  instrument  of  larger  calibre,  because  thick  fluid 
might  not  flow  through  a  fine  needle^  and  the  failure  of  a  puncture  made 
with  it  might  conse<piently  lead  one  iuto  eri'or.  Another  consideratiou  is, 
that  if  fluid  l>e  found  by  puncture,  whether  serous  or  purulent,  it  will  \ye 
desirable  to  proceed  at  once  to  its  removal,  winch  could  not  l>e  done  by 
means  of  a  hyp<xlermic  syringe, 

B^les  may  rarely  be  heard  over  fluid  ;  and  the  writer,  as  well  as  other 
obsenp^ers,  has  known  fluid  to  l>e  withdrawn  through  a  needle  inserted 
where  moist  rAles  were  audible.  A  similar  statement  has  been  made  in 
regard  to  a  friction-rub. 

Further  details  as  to  aspiration  will  l>e  given  under  Treatment. 

Pleuritic  cftusions  may  l>e  sacculated.  This  is  more  frecjuent  in  puru- 
lent than  in  serous  pleurisy.  Such  collections  are  more  apt  to  occur  in  the 
back.     The  signs  are  as  already  descrilxHl  (vol.  ii.),  only  localized. 

DiagnoBia. — At  first  the  complaint  of  abdominal  pain,  eombined,  per- 
haps, w^ith  vomiting  or  dIarrhcBa,  may  lead  one  to  supjKJse  that  the  trouble  is 
a  digestive  one,  until  a  physical  examination  discloses  the  true  state  of  aifairs. 

Sometimes,  but  less  often  than  in  pneumonia,  the  cei'cbnil  symptoms 
may  so  predominate  tliat  meuitigitis  is  strongly  sus]>ected.  Henoch  relates 
that  early  in  his  own  career  he  treated  for  two  weeks  a  boy  afflicted  w  ith 
pleurisy  as  a  case  of  meningitis*  The  rule  he  then  formed  would  be  goo<l 
for  all  to  follow, — ^in  no  febrile  disease  omit  the  examination  of  the  chest, 
even  if  there  be  no  thoracic  symptoms.  Such  a  course  would  also  protect 
the  physician  from  the  mistake  of  regartliug  pleurisy  as  malaria  or  typhoid. 

The  diagnosis  from  pneumonia  has  been  considered  in  vol,  ii.  It  must 
be  remembered  that  undoulitetl  pneumonia  may  be  complicated  or  followed 
by  pleurisy  with  effusion. 

Consiilidation  due  to  tuljerculosis  differs  from  pleurisy  with  effusion  in 
its  physical  signs  much  as  does  pneumonia.  The  condition  of  the  other 
lung  may  aid  in  diagnosis,  and  also  the  history  of  the  case.  The  dulneas, 
harsh  respiration^  moist  rdles,  and  dulness  or  muffled  tympany  under  the 
clavicle,  when  thei*e  is  a  large  effusion,  have  sometimes  suggested  tul>ercu- 
Ions  infiltration,  or  even  a  cavity  ;  but,  in  any  case,  the  clearing  up  of  these 
signs  ujM>n  removal  of  the  fluid  will  disjiel  our  doulits. 

Hydrothorax  is  afebrile,  usually  bilateral,  and  seldom  occui*s  except  in 
cardiac  or  renal  disease. 
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ProgDoeie* — Dry  pleurisy  is  rare  in  younger  children,  except  in  eon- 
nectioD  with  lobar  or  lobular  piieiiraonia  or  tuberculoj^Ls,  It  may  increase 
the  saftering,  bat  not  materially  the  dangers,  of  these  diseases.  Oocnrriiig 
by  itself,  it  usually  subsides  in  a  week  or  two,  and  always  terminates  favor- 
ablv. 

yhe  prognosis  of  serous  and  sen>fibrinons  elfnsions  is  very  favorable, 
q)si&  and  a^^psi^i  have  greatly  inipr^)vetl  the  prognosis  of  operative 
In  rare  instances  the  volume  of  fluid  may  so  embarrass  the  heart  as 
ise  sudden  death ;  but  usually  cases  begin  to  improve  in  the  second  or 
ttiiid  week,  the  effusion  is  al)sorl)ed,  aud  the  lung  resinnes  its  normal  place 
and  functitins.  Complete  recovery  may  occaipy  seveml  months.  If  a 
laiTge  effusion  has  l>een  allowed  to  remain  for  many  weeks,  the  lung  may, 
as  already  stated,  be  permanently  crippled,  being  too  firmly  bound  down 
ever  to  re-expand. 

W'ith  I'eganl  to  bacteriological  examination  of  the  fluid,  if  aspirated^ 
wmetliing  has  already  been  said  under  Etiology.  Most  serous  effusions  are 
fterile.  That  a  t^^rtain  projxjrtion  of  the^  owe  their  origin  to  tuberculosis 
IB  certain,  but  it  is  going  too  lar  to  say  that  they  all  do  so.  Occasionally 
tubercle  bacilli  ai-e  found,  or  the  fluid  inoculated  into  animals  occasions 
ttibereulosis.  In  snch  instances  the  ultimate  prognosis  is  that  of  incipient 
palmonary  tubercuhjsis.  The  immediate  prognosis  with  regard  to  the 
pleurisy  is  good. 

Of  other  germs  found  in  serons  effusions,  the  pncumoeoccnis  is  the  most 
fitqncnt  and  most  favorable  ;  next  comes  the  staphyloccxx^us ;  and  least 
firorable  and  least  fmjuent  is  the  strej^tococcvus.  With  these  three,  in  the 
'  named,  there  is  increasing  liability  to  pus- formation  ;  but  yet,  under 
ptic  precautions,  it  is  rare  to  have  a  serous  effusion  transformed  into 
ao  empyema.  In  moat  instauces  empyema,  if  it  occum  at  all,  begins  as 
empyema. 

Treatment, ^ — There  has  been  no  material  change  in  the  methwl  of 
treating  this  disease  since  the  original  article  was  written.  The  treatment 
wftdly  considered  in  vol.  ii.  p.  699. 

Some  authors  have  pmised  salicylic  acid  ami  galicylate  of  sodium  as  use- 

ftlboth  to  abort  the  pleuritic  process  and  to  absorb  serous  effusions.     In 

tie  limited  experience  of  the  writer  with  these  they  have  proved  disai^>- 

poiotiag.     Moreover,  their  effect  upon  the  stomach  is  not  desirable. 

'm         The  genera!  trend  of  profits!  on  a  1  opinion  seems  to  be  in  favor  of  ear- 

H   Ifet  aspiration  than  was  formerly  practisetL    The  presence  of  a  considerable 

H   ainmint  of  fluid  and  the  subsidence  of  active  febrile  disturbance  are  suffi- 

H   H«ot  to  justify  the  oi>eratiou,  even  at  an  earlier  peritKi  than  named  above. 

■    It  is  not,  however,  de6iral>le  to  empty  the  chest  too  early,  unless  dyspnoea 

^lieeoming  extreme,  for  the  inflamed  pleural  surtace*?  may  be  irritated  by 

fuUring  against  each  other,  and  where  very  early  aspiration  is  necessary,  it 

•*^to  remove  a  part  rather  than  the  whole  of  the  fluid. 

^'\th  regard  to  aspiration,  a  few  pi'actical  hints  may  not  be  out  of  place. 
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A  trocar  and  I'aniila  are  better  than  a  sharp-pointod  needle,  because  the 
needle  may  scratch  the  lung  as  it  expands^  The  calibre  of  the  trocar  should 
be  large  enough  to  allow  pus  to  flow.  An  aspirating  apparatus  is  preferable 
to  a  syringe^  because  with  it  we  can  not  only  confirm  our  diagnosis,  but 
evacuate  the  fluid  if  present.  It  should  be  made  an  invariable  rule  to  test 
the  aspirating  power  of  the  apparatus  before  inserting  the  trocar,  lest  some 
uususpected  occlusion  render  tlie  whole  e&brt  valueless  or  misleading.  If 
the  pump  connected  with  the  aspirator  Is,  unfortunately,  so  contriv^ed  that 
it  can  force  air  mto  the  chest  as  well  as  aspirate  fluid  out  of  the  chest,  the 
operator  must  Ije  sure  that  his  assistant  can  be  trusted.  It  is  better  to  have 
an  instrument  that  can  do  nothing  but  aspirate* 

The  place  for  the  insertion  of  the  trocar  is  often  ehasen  too  low.  Good 
localities  are  the  seventh  s]mce,  just  outside  the  lower  angle  of  the  sc»apula, 
and  the  sixth  spju^e  in  the  axilla,  in  front  of  the  latissiraus  dorsi.  Anti- 
septic pi-ectiutious  must  be  thorough.  The  instrument  should  Ix?  kept  close 
to  the  upper  edge  of  a  rib,  and  after  the  oj^rati^r  feels  that  he  has  evaded 
the  bone,  the  final  thrust  should  be  rather  quick,  so  as  to  pierce  any  false 
membranes  which  may  exist,  rather  tlian  merely  to  push  them  fon^'aixl. 
Great  care  should  l)e  exercised  lest  the  trocar  be  driven  in  ti>o  far.  This  is 
a  vital  matter.  As  a  rule,  a  ix^netration  of  one  inch  (2.54  centimetres)  in  a 
young  child  is  sufficient.  Perhaps  the  maximum  may  be  set  at  one  and  a 
half  inches  (4  centimetres). 

If  fluid  is  found,  it  should  be  withdrawn  gradually,  and  the  aspiration 
should  cease  as  soon  as  the  child  has  much  cough  or  seems  distressed. 
The  removal  of  a  very  small  amount  often  suffice  to  bring  abtjut  the 
rapid  absorption  of  the  rest.  It  is  pretemble  to  have  the  patient  in  a  sitting 
posture  during  the  ojieration,  so  that  in  t^ase  of  any  cardiac  weakness  we 
may  liavc  the  advantage  of  a  change  to  the  horizontal  position. 

In  rare  instances  serous  effusions  obstinately  reaccumulate.  West  re- 
ports one  which  was  taj>ped  thirty -seven  times.  These  demand  thoracotomy 
and  drainage,  as  described  under  Empyema, 
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The  roost  important  recent  advances  in  our  knowledge  about  empyema 
have  been  in  the  matter  of  etiology.  The  additional  light  shed  on  the  subject 
from  this  source  aids  ua  greatly  in  forming  a  correct  prognosis,  and  some- 
what in  directing  our  treatment.  Points  in  diagnosis  and  treatment  to 
which  little  space  is  given  in  the  present  article  will  be  found  more  fully 
docidated  in  the  article  in  vol.  ii.  p,  709  of  this  Cyclopiedia* 

DefinitioD. — Empyema,  or  purulent  pleurisy,  is  the  name  given  to  a 
collection  of  pus  or  sero-pus  in  the  pleural  cavity.  Such  a  pleural  eSusion 
is  €Bpecially  common  in  ehildreu,  Mackey  finding  forty  per  cent,  of  all 
fiCoBiaiis  in  the  pleural  cavity  in  children  to  be  purulent,  as  against  five 
per  cent,  in  adults. 

Etiolog'y, — As  we  extend  our  knowledge  of  the  subjecl  it  becomes 
BQare  evident  that  every  ease  of  empyema  is  due  to  (bacterial  infection. 
Occasionally  it  is  impossible  to  prove  this,  but  it  is  probable  that  the  occa- 
iioMl  failure  is  due  to  imperlect  methods  of  invetstigation. 

The  micro-organisms  usually  concerned  in  the  process  are  the  pneumo- 
coociifi,  streptococcus,  staphylrxwjcus,  tubercle  bacillus,  and,  rarely,  the 
tjplioid  bacillus.  The  avenues  of  intection  are  many.  Netter  groups  the 
couditions  which  may  lead  to  empyema  as  follows : 

1.  Broncho- pneumonia,  especially  the  form  seen  in  influenza,  pneu- 
Diuniu,  tulierculosis,  bronchiectasis,  gangrene,  *2ancer,  and  pya*mic  abscesses. 

2.  Diseases  of  the  Mediastinum. — Pericarditis,  cancer  or  other  diseases 
of  the  oBsophagus,  and  aKscess. 

3.  Abdominal  Diseases, — Purulent  |>eTitonitis  and  sobphrenic  suppura- 
tion, 

1  Infections  Diseases. — Scarlet  fever,  diphtheria,  erysipelas,  puerperal 
•t'^^r,  and  typhoid. 

Infection  from  aspiration^  bullet  wounds,  stab  woimds,  and  the  like, 
■^"^t  also  be  considered. 

The  baeteriology  of  empyema  in  children  and  adults  is  very  different, 

^  00  this  acc^^unt  the  prognosis  and  treatment  also  vary.     The  only 

at  present  published  on  the  bact£*riology  of  empyema  in  children 

''^  th^fie  of  Netter  and  Koplik.     Netter  gives  the  following  table,  showing 
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tbe  relative  frecjneacy  of  the  different  micTO-orgaaisms  in  adults  and   h 
children ; 

ADULTS. 

Ptn  Ctsrt, 
PneumococcuB  .♦*....,,..  17.3 
Pneumococcus  and  streptococcufi  ...  2,5 
Staphylococcus  ..*,..,,.♦.    1.2 

Tubercular  and  putrid 26.0 

Btreptococcus 63.0 


CHILDESH. 

Feb  Ceht. 
Pneumococcua  ...,.....,  58.6 
Pneumoeoccuia  and  atreptococciw  .   .    .    3.6 

Putrid 10.7 

Tubercular 14»3 

StreptoeoccuB 17,6 


Koplik  in  a  smaller  number  of  cases  found  a  pure  pneumococcus  infection 
in  sixty  per  cent  Holt  publishes  nineteen  cases  with  pneamococcus  alone 
in  fourteen,  streptococcus  alone  in  three,  pneumococcus  and  streptococcus 
in  one,  and  staphylococcus  alone  in  one. 

The  metapneumonic  empyema — that  is,  the  form  following  or  compli 
eating  pneumonia* — is  far  tbe  most  ccmimon  in  children.  At  times  we  fiw 
numerous  pneumcKXK'ci  in  a  serous  effiision  which  never  becomes  purulent, 
while  in  others  the  effusion  will  be  purulent  from  the  start,  and  there  may 
be  little  or  no  trouble  found  in  the  long  itself 

In  many  eases  where  the  micrtJ-organism  is  the  streptococcus  or  staphy- 
luooccus  either  alone  or  mixed,  the  infection  is  tlirough  the  lung,  but  in  the 
majority  of  this  class  of  cases  the  point  of  entry  can  be  found  in  some  other 
part  of  the  body.  Thus,  a  streptococcus  infection  of  the  throat  or  a  slight 
septic  wound  may  give  rise  to  a  streptococcus  empyema*  and  it  is  necessary 
to  consider  carefully  these  other  sources  before  deciding  upon  the  lung  as  the 
point  of  entrance. 

The  tubercular  form  of  empyema  is  much  less  frequent  in  children  than 
in  adults.  *  Netter  places  it  at  fourteen  per  c^nt,  of  tbe  cases,  but  other  sta- 
tistics show  that  that  is  probably  a  high  estimate.  In  the  adult,  on  the 
other  hand,  the  number  of  tubercular  pleurisies  is  variously  estimated  at 
from  43^  to  68.5  per  cent.  The  tubercle  bacillus  is  not  easy  to  find  in  the 
fluid,  and  it  is  often  nnly  by  inoculation  that  we  can  prove  the  nature  of 
the  trouble.  The  bacillus  is  at  times  found  associate*!  with  the  streptococcus 
or  staphylococcus.  A  sterile  sero-fibrinous  fluid  strongly  suggests  the  prob- 
ability that  we  have  to  deal  with  a  case  of  tubercular  empyema. 

A  pneumococ^'us  or  streptococcus  empyema  may  become  fetid  or  putrid 
in  case  of  gangrene  of  the  hmg  or  if  commuuication  is  opened  with  the  air- 
passages.  After  o]>eration  a  tuljercular  empyema  may  become  fetid.  In 
these  cases  the  fetor  is  due  to  a  mixed  infection,  but  the  exact  nature  of 
the  organism  is  not  yet  determined. 

"While  the  direct  causative  agent  of  empyema  is  probably  always 
micro-organism,  there  are  predisposing  causes,  such  as  exposure  to  col 
or  external  violence,  which  prepare  the  tissues  for  bacterial  invasion, 

PathologT' — Except  in  the  cancerous  or  tubercular  form,  the  patho- 
logical process  confines  itself  to  the  surface  of  the  pleura.  The  membrane 
it^lf  is  often  but  little  change^L  In  the  metapneumonic  cases  there  i 
often  a  large  amount  of  fibrin  present     The  lung  is  rarely  injured  by 
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Mmpression  in  acute  cases,  though  where  the  fluid  htis  been  present 
long  time  it  is  tmjuently  retlucid  to  a  suimII  mass  with  hardly  a  trace  of 
ilveolar  structure.  In  the  tiil^reulur  form  thei^  is  often  great  tliieken- 
in^  of  the  pleura,  especially  of  the  piu'ietal  pleura,  where  the  lesions  are 
usually  most  ailvancetl.  The  w^hole  pleural  wall  looks  like  that  of  a  cold 
abaceegL  Adiiesious  ofleu  bind  the  two  pleural  surfaces  together,  and  in 
this  way  a  collection  of  pus  may  beeonie  eiieiipsulate<L 

Empyema  is  usually  Cinjtiot'd  to  one  side,  but  Ijijth  may  be  involved, 
eidier  simultaneously  or  one  a  short  time  after  the  other. 

The  pus  is  usually  thick,  yt-llnw,  and  without  txlor  except  in  tiie  putrid 
form.  The  pus  from  a  tubercular  enii»yema  is  nearly  always  rich  in  lat- 
globules,  and  is  oilen  slightly  colored  by  blood. 

As  In  other  cases  of  long  suppuration,  amyloid  changes  in  other  organs 
may  supervene  upon  an  ohi  em|jyema. 

Symptoxnatoloery. — ^The  sym])tonis  of  empyema  closely  resemble  those 
of  pleurisy,  but  in  the  acute  infections  the  fever  is  likely  to  l>e  higher  and 
more  sustained  than  in  non-infected  serous  effusions.  A  tuLjcrculur  em- 
pvema  often  comes  on  insidiously  and  with  little  elevation%>f  temperature. 

When  an  empyema  develojis  early  in  the  course  of  a  pneumonia,  it  may 
be  suggested  only  by  a  marked  increase  in  the  respiratory  difficulty.  If  it 
comes  on  later  in  tlie  course  of  the  illness,  after  the  pneumonia  has  begun 
to  improve,  its  onset  may  l)e  marked  by  a  rise  of  temperature  and  a  return 
rf  oough  and  dyspnoea.  A  primary  empyema  may  have  an  extremely 
lipid  onset,  with  a  c^linical  picture  not  unlike  that  of  pneumonia.  Tlie 
«4est  may  be  found  HUed  with  pus  on  the  third  day.  When  the  empyema 
complit^ates  one  of  the  infectious  diseases  or  follows  a  septic  process  in 
mother  part  of  the  btxly,  cough,  shortness  of  breatli,  and  a  stitch  in  the 
iiJc  are  the  first  signs  which  draw  attention  to  the  cJiest.  A  slight  increase 
la  the  number  of  respirations  is  often  the  only  symptom  noticed  at  first. 

Dia^rnoBiB. — The  symptoms  resernlJe  those  of  a  simple  pleurisy  so 
(liim*ly  that  without  aspirating  a  diagnosis  is  usually  im[xissible.  The  am- 
stitotiooal  symptoms  are  apt  to  be  more  severe  in  erapyeraa^  but  this  is  by 
oatDcansan  invariable  rule.  Emaciation  is  often  niarkcil^  even  after  only 
t»o  weeka.  Tlie  absence  of  transmission  of  the  whispered  voice  is  not  a 
poritire  point  in  diagnosis,  tliough  it  often  is  of  value.  The  age  of  the 
child  is  a  guide  in  making  the  diagnosis,  as  in  a  child  under  three  the  effu- 
ikiD  is  almost  invariably  purulent.  In  the  first  ten  yeai^s  pus  is  much  more 
fhqiiaiit  tlian  serum. 

In  aspirating  we  have  a  positive  means  of  diagnosis.    The  greatest  care 

did  be  used  in  this  operation,  so  as  not  to  infect  the  fluid  if  a  serous 
iffbsioa  be  found,  or  introduce  more  virulent  bacteria  into  a  fluid  alrc^aily 
Ukfeeled  by  one  of  the  milder  organisms.  Needles  should  l^  boiled  before 
^,  the  chest-wall  carefully  cleaned  with  sciap  and  water,  ether^  and  Cf>rro- 
iive  ftublimate,  and  tlie  same  pret^autions  taken  for  clean  hands  that  w^ould 
1^  taken  for  a  moi'e  formidable  oi>eration.  If  the  arm  be  raised  above  the 
Vol.  V,— 81 
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head  the  ribs  are  more  widely  separated,  and  there  is  less  danger  of  striking 
one.    Too  t?riiall  a  needle  may  Ix*  oiMroeted  by  a  ma*5s  of  fibrin.    Too  short' 
a  needle  or  too  dee])  a  puncture  may  also  lead  to  error,  the  former  by  not 
reai'hing  the  fluids  the  latter  ]>y  erossing  it  and  jjerfo rating  the  limg  or  dia- j 
phragm.     Puncture  of  the  lung  is  not  lial>le  to  mn^iir  except  when,  through  fli 
f^r  of  striking  the  diaphragm,  the  puncture  is  made  too  high,  where  the 
layer  of  pus  between  the  chest- wall  and  the  hmg  is  thin.     The  puncture  is  J 
best    made   in    the  sixth  intersjiace  ii'  the  e"9usion   ig  on  the  left,  or  in 
the  fifth  if  it  is  on  the  right*     The  fliu'd  withdrawn  should  l>e  examined 
bacteriological ly,  as  u|>on  the  organisms  present  may  de|)end  the  treatment 
of  the  ca^e^  and  we  are  often  greatly  aided  by  this  examination  in  giving      , 
our  progni3sis.  ^ 

The  most  frequent  error  in  diagnosis  is  mistaking  an  empyema  for  an 
unresolved  pneumonia,  and  the  aspimting-needlc  is  often  the  only  means  of 
reaching  a  positive  opinion.  In  an  luirei^n^^dved  pneumonia  there  is  dulness 
over  only  one  lobe,  as  a  rule,  and  we  hear  i^^les  and,  perhaps,  friction-robs. 
Moreover,  the  heart  is  never  tlisplat^l.  In  an  empyenja  the  area  of  flatness 
is  greater  ;  we  htve  no  nileSj  and  the  heart  may  \>e  displaced,  esi>ecially  if  the 
fluid  be  in  the  left  side.  An  enmpsulated  empyema  is  usually,  though  not 
always,  liehind  and  at  the  base.  ^ 

At  times  the  dis[)lacement  of  the  heart  is  the  only  physical  sign  by  " 
which  we  can  distinguish  a  solidification  of  the  lung  from  fluid,  and  this 
cannot  l>e  considered  a  jH)sitive  sign,  m  the  heart  may  be  foiX'e<l  out  of  place 
by  a  new  growth.     There  is  usually  marked   leucoeytosis  in  empyemap^™ 
though  statistics  are  as  yet  mther  meagre  on  this  jioint.  ( 

Progrnoeis, — The  prognosis  dej>ends  uixju  the  cause,  the  age  of  the  pa- 
tient, and  the  duration  of  the  disease  betiu-e  aiming  to  operation.  The 
mi>st  tavorable  cases  are  those  following  a  pneumonia  where  the  pneumo- 
coccus  is  the  organism  present.  Where  the  strepttxjoccus  is  found  asso- 
ciated with  the  pneumococeus  the  result  is  not  affected.  In  those  cases 
Netter  places  the  mortality  at  2.3  ]ier  cent,  in  adults.  In  children  the^ 
mortality  is  probably  somewhat  higher,  es]>ecially  in  those  under  one  year^H 
but  we  have  not  yet  definite  figures  on  any  number  of  cases.  In  older 
thildren  the  result  is  almost  always  good. 

In  the  strepttxY)ccus  and  staphylococcus  empyemata  so  many  factors 
have  to  be  consideretl  that  it  is  imprissible  to  give  a  prognosis  except  in  an 
hidividual  case.  Coming  on  in  the  course  of  scarlet  fever,  absc^s  of  the 
tousil,  or  septic  pnjcess  in  some  |>art  of  the  bo<ly,  we  must  consider  tlie 
source  of  the  empyema  in  giving  a  prognosis.  Tul^eiTulosis  is  a  rare  cause 
of  empyema  in  children,  and  the  prognosis  is  generally  bad.  Occasionally, 
however,  castas  recover.  As  a  rule,  fistuke  remain  ;  often  operations  for 
their  relief  fail,  and  the  child  finally  dies  of  exhaustion  or  from  tubercu- 
losis in  otlier  parts  of  the  bfxiy. 

The  duration  of  the  disease  before  coming  to  ojieration  is  another  im- 
portant factor.     In  inses  where  it  has  existed  for  a  long  time  the  lung  is 
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more  compressed  and  far  more  liable  to  be  booDd  up  by  adhesions 
thto  io  cases  operated  upon  in  the  fii'st  month  or  six  weeks.  Treatment 
makes  more  difference  than  anything  else  in  the  final  result  of  empyema. 
Occasionally  a  case  recovers  without  operation,  either  through  rupture  into 
i  bronchus  or  externally,  and^  very  rarely,  by  absorption  of  the  fluid.  In 
where  the  patient  comes  to  early  operation  tlie  prognosis  is  much 


I 


bftter. 

The  secondary  abscesses,  which  are  quite  common,  such  as  otitis  media, 
periostitis,  or  abscess  of  scalp,  are  very  serious,  and  often  sufficient  to  turn 
tke  tide  against  the  patient. 

Treatment. — As  soon  as  it  is  determined  that  pus  is  present,  it  should 
be  treated  as  any  other  collection  of  pus  would  l>e,^ — that  is,  by  open  inci- 
fbo  and  drainage.  In  the  cases  where  the  streptococcus,  staphylococcus,  or 
poeutnoooccus  is  present,  this  treatment  sliould  always  be  adopted.  In 
tubeit^ulous  cases,  in  view  of  the  frequently  unfavorable  result  of  ojK'mtion, 
aeration  may  be  more  seriously  considered.  Undoubtedly  certain  easels 
of  erapyema  are  cured  by  aspiration.  Holt  has  collected  one  hundred  and 
thirty-nine  cases  treated  by  this  method.  Of  these,  twenty-five  were  cured, 
eight  by  a  single  aspiration  ;  thirteen  dieil,  and  the  remaining  one  hundred 
uA  one  were  afterwards  subjected  to  other  treiitment.  As  a  temii4)nir}^ 
iwtsare  it  is  often  useful,  but  even  here  it  is  a  question  whether  the  shock 
ismiK^  less  tlian  from  an  o[>en  incision. 

A  method  which  has  been  used  by  some  w^itii  good  success  is  to  make 
a  puncture  wuth  a  large  trocar  and  pass  a  small  drainage-tube  through  it. 
The  trocar  is  then  removed  and  the  tube  left  in.  The  operation  is  hardly 
ievaerious  than  oi)en  incision.  Where  this  method  is  used,  carrying  the 
take  into  a  bottle  filled  with  antiseptic  fluid  is  a  useless  precaution.  The 
kioger  tube  gives  raoiH^  chance  for  infection,  and  a  large,  sterile,  absorbent 
dfOftDg  18  safer,  and  far  more  convenient,  especially  with  children. 

Where  open  incision  is  decide<l  upon,— and  it  always  should  Ije,  except 
perta|)a  in  tubercular  cases,— a  preliminary  aspiration  is  to  be  advised  only 
ncBn  of  double  empyema.  The  removal  of  a  part  of  the  fluid  before 
opoiitioD  causes  the  lung  to  expand  less  thoroughly,  and  on  the  thorough 
tzptngion  of  the  lung  the  success  of  the  operation  depentls. 

The  chest-wall  should  be  cleaned  as  for  any  other  o]K^ration,  The  inci- 
lion  should  not  be  less  tlian  two  inches  long,  in  the  posterior  axillary  line, 
•nd  not  lower  than  the  sixth  intei'space,  espe^nally  if  the  empyema  be  on  the 
right  side.  Usually  resec*tion  of  a  rib  Is  not  necessary.  Two  tlminage- 
tttbis  should  be  used  as  de8cril>ed  in  the  original  article  on  page  712  of 
^L  ii.  of  this  Cyclopaslia. 

Oa  the  question  of  irrigation  there  is  considerable  difference  of  opinion, 
tnd  maay  believe  that  it  is  dangerous  and  delays  recovery.  Irrigation 
with  fiterile  water  at  a  temperature  of  125°  F.  ean  have  no  bad  eflwt, 
wlw^rtainly  ai«ls  greatly  in  the  remo%^al  of  clotted  fibrin.  After  the  first 
*i*hin^  out,  irrigation  is  unnecessary  except  in  putrid  cases.     Nothing 
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stroDger  than  a  two  per  cent,  solution  of  boric  acid  or  a  one  to  twenty  solu- 
tion of  clilorinatetl  scda  should  be  used.  The  \^a]vular  form  of  dressing 
described  in  the  original  article  is  usefnl  when  it  keeps  in  place,  but  the 
majority  now  use  simply  a  larj^e  sterile,  absorbent  dressing. 

Unlike  abseess^cavities,  empvemata  do  not  heal  by  gmnidation,  but  by 
expansion  of  the  lung,  rising  of  the  diaphragm^  and  contraction  of  the  chest- 
wall.  Ifj  after  freely  opening  the  cavity,  the  lung  does  not  tend  to  ex|xind, 
it  can  often  he  made  to  by  exei-cises  such  as  the  one  devised  by  James, 
where  the  child,  by  blowing,  forces  a  colored  fluid  from  one  bottle  into  an- 
other set  on  a  slightly  higher  level,  by  massage  and  passive  movements  of 
the  chest»  or  by  blowing  on  a  wind  instrument 

If  these  fail,  we  can  try  to  make  the  chest-wall  adapt  itself  to  the 
smaller  size  of  tlie  lung.  There  has  Ijeen  a  tendency  to  resection  of  the 
ribs  in  re<"ent  <-ases,  but  it  gives  a  certain  amount  of  deformity,  adils  to  the 
danger  of  the  ojiemtion,  and  should  be  reserved  for  old  cases  where  the 
lung  does  not  expand.  In  Estlauder's  operation^  where  considerable  por- 
tions of  the  ribs  are  resec:ted,  the  mortality  is  high  in  children,  and  m  the 
under  two  years  of  age  it  is  a  very  fatal  operation. 

In  bihitcral  empyema  several  days  should  elapse  before  the  second  sid| 
is  operated  upon, 

FRACTURE    OF   TBE    CHEST-WALL. 

In  some  of  the  doubtful  ctises,  where  we  suspect  fracture,  but  ar 
unable  to  find  it,  the  X-rays  are  a  help.  Children  especially  are  very  easy 
to  examine  in  this  \vay,  as  the  chest- wall  can  be  photographed  or  examined 
w'ith  the  fluoroscoiie  very  readily.  This  subject  is  fully  considered  in, 
vol.  ii.  p.  716  of  this  Cyclopiedia. 
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AN.EMIA. 

For  coBvenienee'  sake  the  an^mite  will  be  considered  as  primary  and 
secoociary.  The  eeeondary  aiiaemiiB  fall  under  the  coDsideration  of  this 
Mioa  only  as  they  are  of  importance  in  tiie  study  of  the  essential  blood- 
disawes,  and  since  in  such  eases  symptoms  M'hSeb  are  due  to  the  anemia 
iiid  not  to  the  primary  condition  an^  in  the  main  the  same  ns  those  pre- 
sented by  the  primar)*  amemije,  only  the  blo^xl-ehanges  themselves  in  the 
iwondary  ansemiie  will  be  briefly  summarized,  in  order  that  they  may  be 
oi)m|>ared  with  those  to  be  deserilx^l  as  existing  in  the  primar}^  anoemise, 
htnust  lie  borne  in  mind  that  the  blood  of  children  Ls  less  resistant  than 
thit  of  adults^ — that  it  reverts  more  easily  to  the  embryonal  type  and  rc*geu- 
ftttefi  lees  quickly.  In  secondary  aniemi^  both  rpiantitative  and  qualita- 
tive ciianges  are  more  marked  tlian  in  similar  conditions  in  adults*  This 
ills  true  of  the  white  as  of  the  red  cells.  Slight  causes  pn:)duce  marked 
Iwoocytosia  in  infants.  In  infants  fetl  every  thrt^  hours  leucocytosis  is 
ilamX  constant.  The  lymi>hocyt^  are  normally  abundant  in  infants' 
Hood,  so  that  an  excess  of  them  dcx^  not  have  the  meanin^^  it  would  in  an 
idtilt  As  a  large  nnml>er  of  cases  of  infantile  secondary  anemia  are 
«comj)anie<l  by  a  leucocytosis,  so  a  large  number  of  them  are  aecomjmnied 
Vspleoic  enlargement.  The  classification  of  secondary  infantile  ansemiae 
of  Munti  is  as  follows  : 


I  CONOSKITAL 


2,  ACQUIBJU) 


Hemorrhagic     ,    | 


General 


SyphiliB. 
Tuberculo«M. 
Other  inft5ction«, 
Frcmj  navel,  «tc. 
The  purpuric  conditions. 
Vi^^enil  diseii66. 
Tubereulofiia. 
SyphtliB. 
Rickets. 

Gastro-intostiiml  dbea«e. 
SepAia. 

Post-infections. 
Subnutrition. 
Poor  hygiene. 
Nephritis. 
^  Keoplfljms. 
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The  ana3mi9a  due  to  sypLilLs,  tuberculosis,  sepsis,  rickets,  and  gastro- 
intestinal  disease  are  usually  accotupauied  by  splenic  enlargement. 

OondiUarui  of  Life  and  of  (he  Indimdwal  Oonatitidion,  Indepetidait  of  any 
Distingiiiskablc  I}is€ase. — Here  are  to  be  included  age  and  sex,  improiJer 
hygiene,  malnutrition,  subnutritioUj  overwork,  social  and  psychic  coudi- 
tionSy  inherited  hicmic  or  other  systemic  or  developmental  weakness.  Care- 
ful study,  by  denioostratiug  definite  causal  dis^ease*;,  will  greatly  reduce  the 
eases  in  this  category,  yet  some  cases  will  remain  which  must  be  grouped 
here.  Childreu  under  the  best  of  conditions  seem  inclined  to  antemia^  and 
female  children  more  than  male.  Often  patieuts  slightly  amemic  recover 
spontaneoosly  w^hcn  removed  irom  any  of  the  unfavorable  conditions.  Im- 
migrants often  show  a  psendtKchlorosis,  which  jiosses  aw*ay  with  acclima- 
tion. In  some  families  all  the  mcmljers  have  poor  blo^xl ;  their  blood  is 
never  up  to  the  standard  of  their  eouditious ;  it  is  disprt)i>ortionatelv  re- 
duced by  disease  and  recovers  slowdy.  That  developmental  conditions  have 
an  influence  seems  probable.  Sailer  and  the  author  fonnd  that  the  aver- 
age cliildren  in  the  Pennsylvania  Institution  for  the  Feeble-Minded,  living 
under  excellent  a)nditiuns,  w^re  notably  anaemic.  It  is  doubtful  whetlier 
climate  per  se  is  of  influence  j  the  notion  is  based  upon  appearances  of 
complexion  more  than  upon  blootl-study. 

Infedhm  Disemes. — These  all  produce  anseraia,  which  may,  however, 
be  less  apparent  on  blood-examiuation  during  than  directly  following  the 
attack.     In  a  general  way  the  severity  of  the  attack  determines  the  degree 
of  the  anosmia,  especially  in  hemorrhagic  cases,  but  there  arc  notable  excep-^ 
tions  to  this.  WM 

Measles, — Uncomplicat-ed  cases  rarely  reduce  the  haemoglobin  or  the  red 
cells  more  than  ten  per  cent.  There  is  no  leuccKrytosis,  and  qualitative 
changes  are  not  known  to  occur.     The  same  applies  to  liutheln. 

Scarlet  Feirr, — There  is  a  marked  reduction  6f  the  red  cells  in  many 
cases,  especially  the  nephritic ;  W'lien  the  fever  talis  they  are  i-educed  to  or 
below  3,000,000,  the  color  index  l>eing  disproportionately  reduced.     There 
is  leucocjrtosis,  from  12,000  to  20,000  per  cubic  millimetre,  often  w^ith  an     , 
excess  of  oxyphilic  cells.     Myeloeytes  have  been  seen. 

ASmaU*Pox, — ^Marked  oligocythsemia  and  disproiwrtionate  oligochro' 
mBPrnia  seem  to  be  the  result  of  this  infection,  Leucocytosis  is  absent  (or 
mild)  during  the  period  of  initial  fever  and  eruption;  when  pnstolation 
occiu^  it  is  constantly  present.  It  w^ould  seem  that  in  typical  vaccination 
there  is  no  leucocytosis^ 

Varic^ikt. — Leucocytosis  was  not  present  in  the  few  cases  that  I  have 
examined. 

Ferimsh. — Leu(x>cytosi9  is  present  during  the  paroxysmal  period.  1 

Influenza, — The  hfemoglobin  and  i-ed  cells  are  not  much  affected  by 
ordinary  cases.  There  is,  as  a  nile,  no  lencocytosis,  nor  do  the  compli<'a- 
tious,  as  pneumonia,  gastritis,  and  meningitis,  seem  to  produce  it  unless  du^ 
to  mixed  infection. 


THE   DISEASES    OF   THE    BLOOD. 


487 


I 

I 
I 
I 


lyiphiheria. — In  most  oases  the  hiemoglobin  aud  red  celts  are  markedly 
reduced.  There  is  leucocytosis  from  the  first  ai^peai-anee  of  the  membrane, 
often  up  to  40,000  per  cubie  millimetre*  The  extent  of  the  membrane 
Beems  to  influence  the  height  of  leocoeytosis,  which  is  also  increased  iu 
the  ansm  of  raLved  uiiection.  In  fulminating  cases  it  may  not  occur*  An- 
titoxin exerts  no  hsemolytic  m^ion  ;  on  the  contrary,  competent  observers 
report  that  under  its  use  the  amemia  is  less  marked  and  the  subsequent 
regeneration  more  rapid.     Myelocytes  are  present  in  bad  cases. 

Cholera. — Owing  to  the  profuse  di^sc-harges,  the  blood  is  oligohydraimie, 
^nd  the  red  cells  and  hieniuglobin  are  above  normal,  but  fall  below  normal 
during  convalescence.     Moderate  leucocytosis  is  present 

Acute  Rkeuniati^u — In  this  condition  there  is  usually  a  rapid  and 
marked  destruction  of  the  reil  cells,  with  a  reduction  in  the  color  index. 
3Hoderate  leucocytosis  is  present,  but  is  not  exaggerated  by  endocui"ditis. 

Ty^phoid  Fever, — The  red  corpuscles  are  nuxlerately  reduced ;  the  color 
index  is  low.     Leucocytosis  is  not  present ;  indeed,  leucopena  is  usually 
present  towards  the  close  of  the  febrile  pericKl.     The  mononuclear  cells  are 
increased.     Complications  may  ur  may  not  proditee  leucocytosis.     I  have 
seen  extensive  pneumonia  ^vithout  it.    On  the  contrary,  hemorrhage,  perfo- 
rition,  and  suppuration  usual ly  provoke  it.     Possibly  those  complications 
due  to  tlie  typhoid  Lracillos  do  not  cause  it,  while  it  accompaQies  those  due  to 
other  bactiTia.    During  convalescence  the  antemia  may  be  marked.    Widal's 
bUid-reaction  for  typhoid  fever  is  bas^xi  on  tLic  phenomena  of  agglutination 
ami  d^eneration  as  described  by  PfeiUer,  occurring  after  intra- peritoneal 
injections  of  bacilli  into  immune  animals*     The  essential  idea  is  that  the 
blood  of  typhoidal  paticntii  checks  the  motility  and  induces  agglutination 
of  tlie  specific  microbe.     The  test  is  simple.     One  part  of  blood  is  mixed 
witli  at  least  tweuty  paits  of  a  bouillon  culture  or  an  emulsion  of  an  agar 
culture,  and  a  drop  examioed  in  the  hanging  drop  ;  motility  should  cease 
and  clumping  of  the  bacilli  <tceur  within  thirty  minutes.     Pseudo  or  partial 
Mictiuns  should  be  guartlcd  against:  these  occur  often  in  uon-typhoidal 
blood,  especially  where  the  dilution  is  low,  and  also  in  typhoidal  cases  be- 
fore or  afler  the  ap^iearance  of  a  complete  rea4:'tion.     A  clear,  positive  re- 
ai^tion  may  be  regaixlt^d  as  almost  indisputably  diagnostic.     The  reaction 
pnetally  appears  early  in  the  disease,  and  lasts  a  variable  time ;  in  rare  in- 
stances it  persists  for  years ;  often  it  disappears  during  convalescence. 
0{  ttfphius  it  is  known  only  that  it  is  accomjiauied  by  leucocytosis. 
Alterations  in  the  red  cells  have  been  noted  in  all  these  infections;  they 
bavenot  the  imj>ortanee  often  ascribed  to  them.     Alterations  iu  the  degree 
<*f  alkalinity  have  not  been  quoted,  because,  as  a  rule,  the  metlKwls  have 
Hot  been  trustworthy.     Generally  the  specific  gravity  follows  the  red  cells 
*^<1  bfemoglobin.     A  hypalburaiuosis  of  tlie  plasma  In  the  native  volume 
**f  Uood  has  not,  to  my  kuuwledjf^\  been  shown. 

CbmlUioiw  of  Sepsis, — It  may  i:>e  stated  as  a  general  rule  that,  eitlier 
by  pyogenic  bacteria  or  by  tlie  reai-tions  between  theui  and  the  organism. 
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substances  ai*e  evolved  which  nvc  markedly  hsemolytic.  It  is  not  known 
whetlier  bsemolysis  is  greater  in  infcctioDS  caiijfted  by  certain  bacteria  than  in 
those  cause*]  by  others.  To  some  r>bj^>rvers  the  streptococeus  pyoirenes  has 
seemed  esj^eciaUy  acti^'e;  wrtain  it  is  tbat  them  are  wide  ranges  in  degrees 
of  viruleno(i  of  the  same  bacterium.  The  virulence  of  the  individual  case 
on  the  one  hand,  and  the  tissue  affected  aud  the  extent  of  absorption  from 
the  diseased  ai^a  on  the  other,  may  serve  to  explain  the  greater  or  less 
hiemolysfis  in  difierent  cases*  Wide-spread  areas  of  iiUa^tion,  a^  in  cellulitis, 
the  lack  of  local  defensive  reaction,  with  free  absorption,  and  a  natural 
impossibility  of  evacuation  of  [his,  favor  septic  htemolyHiis.  Suppuratinn 
of  serous  membranes  is  usually  severe.  There  are,  however,  anomalous 
cases,  and  there  may  be  less  hiemolysis  in  wide- spread  j>eritonitis  than  in 
autopsy  iufeetions  whose  loi^al  lesions  seem  very  trivial.  As  a  rule,  there 
is  marked  and  rapid  destruction  of  red  cells,  aiul  to  a  certain  extent  this 
runs  parallel  to  the  severity  of  infection.  This  is  especially  true  of  septic 
artlintis,  peritonitis  (except  gonorrhceal),  j>eriearditis,  pleuritis  (less  often), 
meningitis,  aud  visceral  aWesses.  Erysipelas,  suppuration  of  muc^^us 
membranes,  and  peripheral  al3seesses  aiT,  as  a  rule,  only  mildly  ha^mo- 
lytic.  The  red  cells  oHen  show  polyehrf)matophilia,  but  distortions  are 
not  marked.  The  reduction  of  hamioglobin  is  commonly  greater  than  that 
of  the  cells,  aud  hannnglobimemia  is  not  uncommon.  In  some  cases  the 
blood  clots  very  rapidly,  in  others  very  slowly ;  why,  we  do  not  know. 
Albumoses  may  be  present  in  the  plasma,  and  the  alkalinity  of  the  latter  is 
held  to  be  reduced.  As  a  rule,  there  is  leucwvtosis,  due  t*)  an  incix?ase  in 
the  {>olymorphous  cells.  This  is  usually  up  to  20,000^  aud  may  reach ■ 
75,000  per  cubic  millimetre  ;  the  degree  usually  corresiRmds  to  the  severity 
of  infection,  yet  some  of  the  fulminating  cases  show  none.  Such  a  leuco-^ 
cytosis  is  indej>endent  of  fever,  and  is  associated  witli  sepsis ;  the  absorp^H 
tion  of  hemorrhagic  or  other  ast^ptic  exndates  will  not  [irc»duce  it.  It  is 
of  obvious  imjK>rtanee  in  the  differentiation  of  septic  from  tuberciiloiis^ 
bone-  aud  joint -disease,  of  appndicitis  from  typhoid  fever  or  enteritis,  or^ 
of  meningeal  or  cerebral  abscess  from  non- septic  conditions  with  similar 
signs.  Cultures  shoidd  l^e  made  by  drawing  into  an  empty  sterile  tnlxi 
a  few  cul>ic  centimetres  of  l>loixl  oljtainiMl  by  venepuncture  and  then  treated 
according  to  the  general  methods  prescril^  for  the  various  bacteria.  ^M 

In  t!ie  spx'ific  chronic  inflammations  (the  granulomata)  the  htemolytic 
action  is  less  marked  than  in  sejisis.     In  mild  cases  of  tubercuh^sis  the 
number  of  red  cells  ma)'  not  be  reduced,  but  the  hajmoglobin  usually 
MoiT  advanced  cases  pren^nt  a  pscudn-chlcjrosis,  slight  or  moderate  oliga 
c^^thtemia,  disprojKjrtiouate  oligochromxemia.      Severe  eases  may  cause 
marked  reduction  of  both  down  to  or  Ivhiw  thirty  per  cent.    Poikilc»cvtosia 
is  usually  only  moderate.    Ntieleated  rtd  cells  are  unusuaL     The  degree  of 
fever  seems  t^i  make  little  difference.     As  a  rule,  there  is  no  leucocytosis  in 
tul>ei"culosis  unless  a3m plications  exist,  such  as  hemorrhage  or  septic  in- 
fection, as  in  lungs  or  kidneys.     Thei^  are,  however,  a  few  eases  on  record 
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o:f  meniDgi^l  and  bone  tuberculosis  with  leucocytosis  without  discoverable 
«?<3iiiplicatiun.  When  mixed  iufoetif)n  occurs,  not  only  is  kococ^'tosis  pro- 
mced,  but  hfiemolysis  is  exaggerated*  There  is  no  evidence  that  any  leii- 
mtic  changeij  are  characteristic  of  tuberculosis,  nor  are  any  qualitiitive 
luirations  constant.     Myelt>cyte9  may  be  present. 

S^phdiJi, — There  are  no  changt^s  during  the  primary  stage.    During  the 
ondary  stage  there  is  a  pseudo-t^hlorosii^,  which  is  more  marked  during 
thtthirtl  stage,  and  finally  the  number  of  cells  may  be  much  reduced.     It 
m»  in  hereditary  syphilis  in  children  that  many  of  the  most  anaamic  cases 
mre  found,  often  with  splenic   and    lymphatic  enlargement.      They  have 
often  been  classed  as  instances  of  splenir  anmmia  or  Hodgkin's  disease,  or, 
in  cases  with  marked  knicocytosis,  as  leukfemia.     Lom  has  descrilxKl  a  poly- 
chroraatophilia  held  by  him  to  lie  quite  peculiar  to  the  blotxl  *)f  inherited 
syphilis.     In  the  only  case  under  direct  observation  I  have  failed  to  con- 
firm this.     Leucocytosis  is  aL>sent  in  the  primary  stage,  present  in  the 
eruptive  stage^  and  usually  absent  in  the  tertiary  stages,  also  in  hereditary 
Bvphilis,  but  may  be  present  in  tlie  anaemia  gravis  of  syphilis.     In  the 
CTuplive  leucocytosis  many  oxyphilic  wlk  are  present;  in  the  tertiary  and 

I  poet-tertiary  stages  the  lymphocytes  may  be  increased.  It  has  been  held 
tkt  ia  sy|>hilis  the  immediate  effect  of  tlie  action  of  mercury  is  a  sudden 
fall  in  the  haemoglobin  (Justus's  reaction).  It  is  the  general  exi>erience  that 
aewurial  treatment  rapidly  amends  the  anaemia. 

Glatulers  in  the  acute  form  is  known  t^i  present  a  leucocytosis,  in  the 
Aroaic  form  none,     Adinomycosl^  also  produces  leucocyt4isis. 

Bmjntxiiory  Diseases, — Acute  inflammations  of  the  up|^r  passage  and 
l>p(mchi  may  cause  a  mild  leucocytosis.  Crou|K>us  pneumonia  produces  a 
tttodcrate  or  marked  hfemolysis,  a|iparent  after  the  crisis,  Tlierc  is,  except 
in  fulminating  cases  or  in  cases  of  low  typhuidal  type,  a  marked  leuajc^-tosis 
which  bears  no  constant  relation  to  the  degree  of  consolidation  and  drops 
*itb  the  true  crisis.  The  leucocytosis  of  catarrhal  pneumonia  is  more 
^ular  in  apjK^rant^  and  degr<jc.  Abscess  of  the  lung,  gangrene,  and 
*n^fB  all  catise  a  leucocytosis.  Simple  pleurisy  shows  little  leucocytosis, 
s^Jtic  pleurisy  much  more,  and  tubercular  pleurisy  generally  none.  In 
•«tluai  there  is  often  an  excess  of  oxyphilic  cells. 

Cbtulatmy  Diieases. — Acute  Simple  EndoeardiiiM, — There  are  no  blood- 

^^^  known  to  be  due  to  this,  and,  since  it  so  often  complicates  other 

*'<tte  diseases,  alterations  are  difficult  to  judge.     It  is  known  that  it  can 

**>»  i  moderate  leucocytosis.     Ulcerative  endi>carditis  affwts  the  blu^id 

Mpeis.    The  most  irajxirtant  elements  in  the  examination  arc  the  deter* 

itioD  of  a  high  lcuco<:!yt4>sis,  and  the  cultures  from  venous  bli}(xl.     The 

effecta  of  broken  canliac  ciim|x*usation  in  chronic  vahmhr  dUea^e  are 

*t  known,  nor  is  it  probable  that  finger-blood  bears  constant  relations  to 

'*^l-l)l*x»d.     In  some  cases  of  acute  failure  of  compcnsatinn  the  red  t*ells 

^«1  hamoglobin  are  al)ove  and  in  other  cases  l>elow  normal,  in   manv 

quite  normal.    The  same  is  true  of  chronic  broken  compensation,  and 
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it  is  evidetit  that  the  strength  of  tlie  beartrbeats  and  the  degree  of  fluidity 
of  tbe  tiasues  are  uot  the  only  faetors  which  affect  the  estimatioag.  In 
children  high  figures  are  more  the  rule,  especially  in  the  blood  of  tlie  new- 
bom  with  congenital  lesions^  where  the  count  is  usually  much  above  the 
uonoal.  Following  a  f>eriod  of  broken  con]|x*nsatioti  a  moilerat*.'  pseudo- 
chloroeis  may  be  present.  Leucocytueis  Ls  not  produced  by  broken  com- 
pensation, but  is  always  to  be  looked  yjxm  as  suggesting  endocardial  in- 
flammation. Hemorrhage,  aa  a  matter  of  course,  produces  antemia  in  a 
measure  directly  in  proportion  to  the  loss  of  blood.  Children  bear  bleeding 
lees  well  than  adidt;?,  and  young  infants  may  become  very  anemic  from 
trivial  bleeding,  such  as  from  the  navel*  bowels,  or  following  slight  opera- 
tionB;  and  in  them^  too,  leuooeytosis  seems  to  be  produceil  by  small  hemor- 
rhages, but  is  of  the  simie  type  as  hemorrhagic  leucocytosis  in  adults. 

Diaedses  of  ilte  Genito-  Utinart/  Sydem. — In  nephritis  tijere  is  consider- 
able hiemolysis,  no  doubt  toxic  in  nature.  This  is  esjxcially  marked  in 
a(!Ut^  parenchymatous  nephritis,  when  the  red  cells  and  ha?mogk)bin  may 
fall  to  Mow  half  the  normaL  In  chronic  parenchymatous  nephritis  the 
luemolysis  is  usually  less  marked,  while  the  oligc»c*hromflemia  is  ofen  more 
dispi*oportionate-  In  chronic  interstitial  nephritis  the  reductions  are  of 
mild  degix'c.  I  have  not  seen  the  high  coimts  dcscribtnl  in  extensive  p^ly- 
*4uvia.  Leucocytosis  is  quite  constant  In  acute  cases  and  occurs  very  often 
in  ehix)nic  cases,  and,  as  far  as  I  have  seen  it,  it  waa  of  the  ordinary  tyi>e, 
iuci'ea^*  of  the  |K*1ymorphous  cells.  There  is  uo  evidence  that  the  albu- 
ttiiuuria  causes  a  hypalbmninmmia.  In  neoplasms,  calculus,  and  suppura- 
tion the  results  dejiend  ujKjn  the  amount  of  sepsis  or  liemorrhage,  and  the 
^me  is  true  of  similar  vesical  ct^nditions.  A  floating  kidney  causes  no 
leucocytosis.  Hemorrhage  from  the  kidney  or  the  bladder  may  almost  ex- 
itfinguinatc  a  subject.  The  immense  Icucocytic  reserv^e  of  the  btKly  is  well 
in ust rated  by  some  severe  chromic  cystitides,  in  which  the  leucocytic  count 
toay  l>e  cntii^ly  normal,  while  there  are  daily  voidc^l  twenty-five  times  as 
many  pus-cells  as  there  are  leucocytes  in  the  circidatiug  blomh  In  gon- 
arrhc^a  there  may  be  a  leucocytosis  with  increase  in  the  oxyphilic  cells  j, 
both  are  inconstant. 

IHsmses  of  the  Alimentary  Tniet, — Intoxication  and  malnutrition  play 
\*arj'tng  rSlcs  here,  and  probably  account  for  inconstant  c*inditlons.  The 
«icute  and  chronic  gastro-entcric  diseases  of  children  affect  tlieir  bl(»od  pro- 
R^itidly.  Where  profuse  vomiting  or  serous  discharges  deliydrate  the  tis- 
mctt  the  blorxl-figures  may  be  as  high  as  in  true  choleni,  and  leucocytosis 
b  then  usually  prt^cnt.  It  is  in  chronic  entero-cc»litis  that  we  find  i>erhaps 
lli^  mt^st  mark^l  secondary  aua?mife  of  children.  The  rod  cells  may  be  re- 
Jitt:^  to  lx»low  2,000»0<K),  the  hiemoglobin  to  twenty-five  per  c*ent.,  or  both 
ln^vor.  The  red  cells  ai*e  then  commonly  quite  distorted,  and  nucleated 
^lUl  are  common.  Leucocytosis  is  usually  present,  and  may  Ih?  marked, 
wMl  a  notcwurthy  incrcjtse  in  tlie  mononuclear  forms,  which,  with  the  quite 
fm|uent  association  of  an  enlarged  spleen,  has  led  to  the  diagnosis  of  both 
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ImsBsia  and  ansemm  mfantum  ]>8eudo-Ieuk^mia.  It  is  probable  that 
foch  a  condition  may  bc^-ome  either  a  leuktemia  or  a  iiernicious  anaemia, 
oertainly  as  far  as  the  bltKxl-examination  is  concerned.  In  gastric  ult^r 
marked  aniiemia  is  the  rule^  of  the  psciido-chl orotic  type,  and  not  de- 
peodent  on,  though  often  exaggerate*.!  by,  the  hemorrhages  ;  unless  compli- 
cated, leooocytosia  is  usually  not  present.  The  same  appb'es  to  duodenal 
uloers.  Intestinal  ulcers  often  cause  no  anemia.  In  gastritis,  acute  or 
diromc,  anaemia  is  always  produced^  but  vomiting  and  diminished  absorp- 
I  tion  may  so  inspisgate  the  blood  that  tlie  counts  remain  high.  Nervous 
dyspepsia  with  hy{>cracidity  usually  does  not  protlui-e  such  ansemia ;  but 
there  are  exceptions.  Leuct>cytosis  is  absent  in  chronic  gastric  and  enteric 
inflamniation,  and  it  seems  that  digestion  leucocytosis  may  also  be  absent, 
—a  p*iint  which  requires  further  study*  In  acute  obstruction,  however 
priiduced,  leucocytosis  may  Ix*  present  There  are  few  definite  changes  in 
tbe  blood  in  tiie  non-septic  hepaih  diseases.  The  cirri loses  and  degenera- 
tions  cause  a  moderate  reduction  of  red  cells  and  haemoglobin,  which  is 
much  modified  by  ttie  gastro-intestinal  ctrnditions.  Leucocytosis  is,  as  a 
rale,  not  present  except  when  the  bile-duets  are  especially  involved.  Acute 
fellow  atrophy  and  phosphorus  poisoning  both  present  leucocytosis,  as  do 
abaoeBB,  hydatid  cysts,  and  a^langitis,  while  gall-stones  do  not. 

CiUaneom  Jjimtisejs. — The  most  injportant  fact  is  that  in  many  of  the 
akia  diseases  there  is  a  marked  excess  of  the  oxyphilic  leucocytes.  This 
may  be  present  during  the  stage  of  eruption  of  the  infectious  fevers,  but  is 
UDOonUQon  and  less  marked,  and  may  be  of  value  in  differential  diagnosis. 

Nervous  ZHaeases. — Children  with  congenital  defects  of  nervous  devel- 
OfKDent,  or  with  hereditary  nervous  vices,  generally  present  a  moderate 
iiaiple  anemia.  As  a  rule,  the  blood  is  influenced  only  by  associated 
oaEfeditious.  Burr  has  shown  that  the  finger-blood  is  normal  in  re*l  cells 
^d  hsmoglohin  in  the  acute  chorea  of  children.  Nervous  disease  is  much 
tnore  ofleo  a  result  than  a  cause  of  anaemia.  In  the  insane,  aniemia  is  often 
Birked.  Neuritis  generally  presents  a  leucocyt^isis,  while  neamlgia  and  neu- 
mthenia  do  not.  It  is  impi-obable  that  brain-ahseess  can  he  diagnosed  from 
hnun*tumor  by  the  Wootl-txinnt,  but  tertiary  syphilis  might  be  excluded. 

Cbfi8(Uutional  OJid  Unclamfficd  Diaeiwe^* — Rit^kda  is  usually  accompanied 
bya  ootable  anfemia.  In  nearly  all  cases  the  red  cells  fall  below  3,oCH),000 
tod  the  hfiemoglobin  to  fifty  j>er  cent,  ;  often  the  red  cells  tlesccnd  to  belou' 
2,000,000,  and  tiie  hiemoglnbin  propf>rt.tonately.  Poikilocyt<»sis  is  the 
nileyand  nncleatetl  red  t^lls  are  common,  A  leucocytosis  is  generally  held 
tn  be  present ;  often  there  is  an  excess  of  lymphocytes,  and  myelocytes  may 
be  present  The  spleen  is  often  markedly  enlargeil,  and  a  large-  number 
of  cases  of  splenic  aufemia  and  pscnido- leukaemia  infantum  belong  here. 
In  mjfxaatrftia  the  sparse  studies  indicate  that  there  is  little  anseraia  and 
80  Icuocx^ytosis*  In  s^jme  cas4:'s  tlic  n^d  eel  Is  have  been  described  as  of  very 
lilgf  fluse<  In  avlerfxlrnna  I  have  Wen  able  to  find  in  five  eases  no  changes 
btjnoiicl  moderate  simyjle  antemia  ami  an  excess  of  large  mononuclear  leuoo- 
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cytes ;  leueocytosis  was  never  present.  In  (;oui^  as  a  rule,  there  is  little 
anffimia.  Neusser  has  described  perinuclear  basophilic  granulations  in  tlje 
leucocytes.  In  diabetes,  when  the  question  of  water-absorption  and  elimi- 
nation is  set  aside,  there  will  ustially  be  found  to  be  a  moderate  pseudcn 
chlorosis  without  leucix-ytosis,  and  late  in  the  disease  rather  marked  ansBmia, 
Fat*  glycogen,  and  sugar  are  increased  in  the  blood*  The  blood  generally 
presents  the  diabetes  reaction  of  Bremer.  In  many  of  the  reported  studies 
of  the  blood  in  exophthalmic  goitre  it  has  been  given  as  nearly^  normal, 
I  have  never  seen  a  case  without  a  moderate  or  a  marked  degree  of  chlor- 
ansemia  without  leueocytosis.  ^M 

Maiiffiianl  Neoplamn^, — Benign  n»A>plasms  affect  the  blood  only  through^^ 
hemorrhage  or  mechauii'al  effet^ts  ;  malignant  tumors  alfect  it  also  by  intoxi- 
cation. Carcinoma  produces  an  ancemia  severe  accortling  to  the  tissue 
involved,  esiTeciaUy  severe  in  visceral  cancer.  Early  in  the  cases  the  con- 
dition Is  that  of  a  pBeudo-chlorosis  ;  later  the  i-eduction  of  red  cells  and 
hsemoglobin  may  lie  quite  as  low  as  in  jieruieious  amemia.  Cancer  of  the 
oesophagus,  or  otherwise  so  situated  as  to  obstruct  the  ingestion  or  absorp- 
tiuu  of  water,  gives  high  blood-i-ounts.  Poikilocyt*>sis  is  quite  usual,  and 
nucleated  cells  are  not  uncommon.  Leueocytosis  is  present  in  most  cases, 
highest  when  eomplicated  by  metastasis  or  hemorrhages ;  it  is  absent  in 
oesophageal  caneer,  Tiie  percentage  of  the  large  mononuclear  cells  is  in- 
ereaseii,  and  myelocvtes  may  be  present.  Sugar  has  been  described  as  in 
excess  in  the  plasma,  and  in  carcinoma  ventriculi  an  absence  of  digestiou- 
leuc*>c3'tosis.  In  saretimata,  especially  in  childrcu,  the  ana?mia  is  usually^ 
marked,  and  tlje  leueocytosis  {es[>ecially  the  lymphocytes)  is  higher  than 
in  cancer.  In  these  cases  the  spleen  may  be  enlarged.  For  both  cancer 
and  sarcoma  rapid  regeneration  with  disappearance  of  the  leuci:>cvtosis  has 
been  rejKtrted  foil  owing  removal  by  oi>eratioo,  aud  a  recurreuce  of  the  leu- 
coeytf-isis  noted  as  an  early  sign  of  reeurrenoe.  ah 

Parasites. — The  paiusites  wliich  may  cause  anemia  are  the  plasniodium 
malarifc,  the  filaria  sanguinis  homiuis,  the  tsenije,  the  distomse  pulraoualis 
and  hfematobium,  the  ankylostoraum  duodenale,  the  bothriocephalus  latusM^ 
the  anguillula  iutestinalis,  psin-osjierms,  the  eu-^trougylus  gigas,  the  asearis 
Iumbric*oides,  and  the  oxyuris  vermicularis.  Parasites  produce  ansemia  by 
direct  haemolysis  (as  in  malaria),  by  the  abstraction  of  blood,  or  by  intoxi^H 
cation.  The  worst  cases  are  produced  by  malaria,  the  aukyloi=?tonnim, 
and  the  bothriocephalus  latus,  in  \vhich  the  red  cells  may  be  reduced  to 
1,0(X),()00  aud  the  hfemoglobin  to  below  tweutj^-five  }>er  cent.  Parasitic 
auaemiie  are  uncommon  in  children,  anil  intestinal  worms  cause  less  anaBmia 
than  the  apj>earances  of  the  subjects  would  indieate. 


CHLOROSIS. 

Chlorosis  is  an  essential  bloml-disease  of  obscure  origin.    A  great  ml 
factors  have  been  believed   to   coutrilmte  to  its  oc<nirrence.     It   is 
often  seen  in  girls  l^tween  the  ages  of  twelve  and  nineteen  years,  usual  I  v 
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ft  couple  of  years  after  the  establishment  of  menstmatioo,  often 
deteniiined  by  it,  and  notiibly  frequent  in  gu'ls  of  irregular 
adolescence.  It  is  not  iiiioommon  in  chikli-ea  i^elow  twelve  years  and  in 
womeDover  twenty  ;  it  is  very  mre  in  men  and  in  tlie  agtnl.  It  occurs  inde- 
peodeDtly  of  climate  or  season,  althongh  it  oiay  he  aggmvatcd  in  the  winter. 
It  seems  to  be  a  Caucasian  disease  ;  at  least,  the  negroes  in  this  country  are 
rarely  chlorotic,  and  this  acairds  with  the  exprience  of  Stengel  and  Thayer, 
It  is  not  more  frec^nent  in  cities  tlian  in  the  country,  hut  is  mure  commt^n 
now  than  in  tlie  last  generation.  Subnutrition,  malnutrition,  indigestion, 
and  csonstifiation  have  been  often  iucrioiinated.  Fu4)r  hygiene,  with  all 
vhieb  that  implies,  esi>ecially  a  misemble  in-door  life,  vvitli  no  exercise 
except  drndgt*ry,  and  constant  or  excessive  physical  or  nervous  exliaustion, 
are  important  conditions.  The  constitution  often  seems  of  influence  j  deli- 
cftle,  highly  strung,  nervous  girls  with  no  i>?serve  jwwer  seem  especially 
liable.  Mental  and  eunjtiiiiial  couditions,  nervous  shcR*k,  sorrow,  men- 
tal degeneracies,  and  social  conditions  are  sometimes  of  {>ossible  influence. 
Some  cases  are  directly  heretlitary,  many  occur  in  tulxTCulouSj  syphilitic, 
and  neurotic  families,  and  tlae  French  writers  insist  that  it  also  occui^  in 
the  **  arthritic  diathesis.'^  Change  of  residence  may  appear  to  piX)diioe  it, 
la  in  emigi'ant^.  It  has  in  various  ways  Ix^n  eonnectcil  with  the  menstrual 
ftinction,  wliile  pregnancy  and  lactation  are  held  to  cause  it,  especially  in 
tbo^  who  were  previously  afflicted.  Some  cases  begin  during  convalcst^nce 
from  acute  or  chronic  disease  of  various  kinds.  The  truth  is  that  the 
etioU^gj'  is  obscure.  Of  the  above-named  factors  some  are  merely  asso- 
ciated conditions,  some  are  results,  while  tlie  few  which  are  of  causal  influ- 
Htoe  cannot  be  held  to  be  the  fundamental  basis.  It  seems  most  probable 
that  there  is  some  condititui  of  defective  btcniatogenesis  inferred  as  resident 
b  the  hfleraato|)oietic  organs.  It  is  probably  not  toxic,  and  there  are  no 
mdences  of  excessive  hcemo lysis.  Animals  have  been  made  quite  chloRitic 
bgr  irofli-starvatiou  from  birth ^  but  there  Ls  no  evidcn*.^  that  this  is  the  cause 
rf  dikuPOfiis,  nor  has  it  ever  been  shown  thai  chlorotics  absorb  and  contain 
Ifs  mm  than  is  physiologically  necessary*  It  has  l>een  claimed  that  ab- 
Donnal  substances  hold  the  imn  and  i-ender  it  unavailable  for  hssmoglobin. 
Hie  disease  is  quite  certainly  not  of  gastro- intestinal  origin  ;  it  cannot  Ije  a 
limple  condition  of  malassimilation  ;  there  is  no  excessive  h hemolysis  ;  there 
ire  DO  chemical  or  metabolic  evidences  of  exceesive  intestiual  detx>mposi* 
tion,  or  that  the  imn  of  the  diet  is  rendered  unabsorbable  by  abnormal 
cbemical  oonditions  in  the  stomach  or  iotestiucs.  Nor  has  it  Ix'cn  shown 
thai  in  chlorosis  meWna  is  amstant  or  even  CH^mmon.  Forchhcimer  has 
clainicil  that  the  intestinal  tract  is  the  chief  site  of  the  formation  of  ha^mo- 
l^lubin, and  that  thus  infeestnial  disease  eauses  chlorosis;  the  primarj'  state- 
Wmt^  however,  is  not  proved.  The  theory  of  Virchow  was  that  an  arterial 
lirpoplasia  was  the  organic  cause.  There  arc,  however,  no  physiological 
why  arterial  hypoplasia  should  |)roduce  the  peculiar  condition  of 
,  or  any  anaemia,  ibr  that  matter  ;  for,  apart  from  the  capillaries  of 
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the  bone-marrow,  the  arterial  system  has  after  infai)cy  no  known  relations 
to  bl4>od-4ievelopment  or  Ijlood-dei^triietiou  ;  and,  as  a  matter  of  faet,  many 
chlorotics  lack  the  arterial  hyixiplasia,  while  non  chlorotics  possess  it*  The 
same  is  trne  of  geuital  hypoi>Iasia,  of  which  the  theory  is  that  it  causes  a 
reflex  s>"mpathetic  neurosis  which  in  some  way  depresses  haemat^jgenesis ; 
but,  apart  tVom  menstrual  disturbances,  chlorotic  girls  fulfil  their  sexual 
functions  quite  as  well  as  other  women*  A  poor  but  aneient  hy}X)thesis  is 
that  it  is  a  menstrual  auto- intoxication  by  substances  normal ly  elimioated 
in  the  menses,  ^''on  Nooixlen  has  I'ecently  suggested  that  the  ovaries  may 
possess  an  internal  secretion,  disturbances  in  which  may  be  the  ulterior 
cause  of  the  defective  hsematogenesis.  The  suggestion  of  Bunge  that  the 
rcuson  why  girls  are  subject  to  chlorosis  may  lie  in  the  tact  that  the  ado- 
lescent female  is  supposed  to  be  storing  up  iron  to  be  used  in  endowing  the 
livers  of  her  oftspriiig  dues  not  He  within  the  range  of  demonMration, 
though  it  is  known  that  an  increase  uf  iron  in  the  mamrase  and  uterus 
occurs  during  adolescence.  Many  Fi'ench  clinicians  transfer  the  causation 
to  the  nervous  system,  to  organic  or  functional  disturbances,  which  have, 
however,  never  been  particularly  defined  for  either.  The  same  defect  holds 
here.  Not  only  do  we  know  nothing  of  the  relations  of  the  nervous  system 
to  haematogcnesis,  or  of  its  pathological  states  to  the  blood,  but  practically 
no  clinical  relations  obtain.  It  is  easy  to  say  tliat  an  irritable  or  degener- 
ated cord  alters  the  blood-nutritioD,  that  a  splauchnoptosis  or  a  chronically 
impacted  colon  dixSturbs  the  splanchnic  sympathetic  system,  and  that  an  irri- 
tated va>JO-raotor  system  alters  Iwth  the  physical  and  the  cliemical  liehavior 
of  the  blofKl'iilasma  ;  but  that  in  no  wise  explains  the  causation  of  chloiTjsis. 
By  exclusion,  most  hsematologists  have  thus  come  to  accept  as  the  cause 
some  defect  of  hs&matogenesis.  For  this  view  there  is  admitte<ily  no  direct 
pnwf ;  but,  since  we  consider  the  deficiency  in  ha?moglobiu  as  the  cartliual 
feature  in  chlorosis,  it  follows  that,  since  there  are  no  evidences  of  hsemo- 
lysis,  and  since  the  elements  (including  iron)  needed  in  the  molecule  of 
haemoglobin  are  in  tlie  l-widy  iti  plentiful  amounts,  there  must  be  some  fault 
in  the  ftmctions  which  manufacture  haemoglobin  and  place  it  in  the  red 
cells  ;  or  the  fbrmatit)U  of  the  red  cells  themselves  is  defective,  so  that  they 
are  not  able  to  hold  the  normal  amoxmt  of  haemoglobin  ;  and  thus  we  have 
come  to  believe  that  the  reason  the  red  cells  have  so  little  haemoglobin  is 
because  abnormal  hseraatopuietic  organs  did  not  fulfil  their  function  prop- 
erly. Once  such  an  indefinite  hfematopnietic  weakness  exists,  any  one  of 
the  aforenamed  conditions  can  ]mmii>tly  bring  it  into  full  activnty  with 
the  production  of  chlorosis.  Clinically  there  are  many  cases  termed  *Hpan- 
sitory-'  chlorosis,  all  of  which  are  prolmbly  secondary  ana?miie.  True 
chlorosis  Ls  of  two  types :  the  one  class  have  real  chlorosis  usually  only 
once :  the  second  class  (a  small  numl^er)  are  habitually  chlorotic. 

Pathology. — The  patients  nftcn  present  a  peculiar  greenish-yellow  color 
of  the  skin,  varied  according  to  the  individual  complexion,  the  pigmentarr 
changes  of  which  have  not  been  well  studiixl,     Chlorotics,  as  a  rule,  are 
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but  not  in  excea*?  of  the  best  of  health  f^>r  the  j?ubjeet  affected  j  a  few 
emiA  become  lean.     Tlie  fat  is  uot  }>atbulugk"al  ;  there  is  uo  evidence  that 
it  19  doe  to  subtixidation  or  other  metalx>lic  disturbanL-e.     The  muscukir 
ipHem  is  soft  and  rtaet-id  during  life,  but  no  abnormal  eooditions  except 
dbder-development  have  been  noted  post  mortem.     Tliere  may  rarely  be 
pelieehiie  into  the  skin,  stibeiitaueous  tissues,  and  muscles*     No  aheratious 
litre  been  noted  in  the  boncn^  extrpt  splenificjitiou  of  the  marrow,  which 
hm  been  uncommon  and  not  marked.     The  skeleton  may  Ije  undersized. 
Tie  ihyi-oid  gland  may  he  enlarged,  probably  a  vascular  rather  than  a 
parenehymatous  or  a  fibrous  enlargement*     The  eyeballs  may  bulge  out- 
ward ;  this  ha?  not  l>een  notwl  as  constantly  ass<M?iatcHl  with  ttiynud  enlarge- 
iseiit.     In  a  number  oi*  ciises  there  is  a  hyj>o[>lasia  of  the  hrart  and  large 
blood-vessels.     Of  the  few  cases  which  have  come  to  autoi>sy  some  had 
•     "     -vmmetry  and  undoubtwl  physiologieal  l>alancc  ;  in  others  the  right 
ie  M-as  enlarged,  less  oftt*n  the  left  or  b>tli  ;  in  other  eases  there  has 
been  hypertrophy  of  one  or  both  ventricles.     The  auricles  may  be  dilated, 
and  lately  attention  has  l>Gen  directed  to  dilatation  of  the  f^onus  arteriosus. 
The  endocardial  lining  is  often  very  pale ;  old  eudm'arditis  is  not  uncom- 
mon, moat  often  on  the  mitml  valve.     The  heart-muscle  has  usually  been 
pale,  with  moderate  uniform  fatty  change  or  witli  large  areas  or  strands  of 
degeneratioEL     The  aoiia  has  often  Ix^n  small,  its  endothelium  and  mus- 
Golaris  affected  like  the  hwiit,  and  of  abnormal  elasticity.     In  some  eases 
tbcfe  have   been   many  arterial   anomalies,  esjK^cially  of   the   intercostal 
btmobaa*    Arterial  thrombosis  has  bwu  very  rai*e,  usually  emniab    Venous 
dmmhona  liaa  been  oi^en  noted,  unHt  ntk^n  in  the  femoral  veins  and  within 
tbt  akulh     The  blood-pressure  has  not  l>een  carefully  8tudie<J  ;  owing  to 
»motor  conditions,  it  is  prolmbly  lowered.     Hemorrhages  ai'c  iuic<:»m- 
inoBt  often  from  the  nose,  bronchi,  stomach,  and  uterus,  mix'ly  iiito  the 
tmiea.     Lesions  of  tlie  ptdmonari/  »i/8tem  have  l>een  rare,  cedenia  is  un- 
omiDOll,  and  venous  thrombosis  is  moix?  rare*     The  ()-inc^)me  and  COj- 
<i>Qtpiit  have  been  foimd  normal  or  aljove  normaL     In  many  eases  the  dia- 
pbragm  is  abnormally   liigh.      iV Iterations   in   the  alimeuiari/  ttj^ies  are 
MnBCHK.     Chloroties  often   have  bad   t+»etli,  Init   whether  jiecnliarly  fre- 
ffiKntl]^  is  not  known.     The  gastric  and  intwtinal  (epithelium  has  Ix^en  sei'n 
i&&ttT  depreneration  in  a  numl>er  of  caste's;  ulcerations  have  lieen  found  in 
Ml,  more  often  in  the  stomach,  to  which  hsematemesifi  is  usually  to  be 
Ittriboted.     Gastreetasis  is  quite  common,  mmlerate  in  degree.     Ga^tmp- 
Wg  ia  not   infrequent,  sometimes   aceomjianied   l*y  enteroptosis  or  even 
ipblttchnoptosis.     The  HC1  acidity  is  often  normal,  often  excessive,  less 
•ftw  defective.     For   |iepsin    and    lab-ferment    no   diminution   ha*  been 
4ioim*     Ga«trie  motility  is  usually  quite  normal,  unless  then.'  Ix^  dilata- 
^BIL    Of  intestinal  digestion  little  is  known  ;  the  stools  give  no  evidence 
of  bnltT  assimilation,  except  that  in  some  ea,=es  the  fats  have  not  l>ec»n 
well  ahoorbed,  and  the  stools  had  an  aehf>lic  apiM^aranee.     The  (N>lon  may 
biDQiDe  impacted,  and  may  present  nmeous  colitis.     Careful  studies  of  the 
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food,  the  stoolsj  and  the  urine  seem  to  show  that  the  digestion,  absorptio 
and  nntritioD  of  chhimtic  s^nhjeettj  are  normah  The  liver  may  be  rai-ely 
eidai^ed,  and  has  been  seen  moderately,  even  excessively,  fatty.  The  pan- 
creas has  been  iiotetl  as  fatty.  In  a  few  cases  the  kidnetfif  have  pre- 
sented signs  of  vascular  nephritis ;  moi'e  often  tliey  have  been  nomiaL 
Movable  kidney  may  be  present,  especially  in  cases  with  gastroptosis.  The 
urine  is  usually  nurnial  in  color,  s])ecific  gravity,  and  (juandty,  but  pilyuria 
is  often  present.  The  coloring  matters,  sulphate*,  phosphates,  and  chlorides 
are  usually  within  normal  limits  ;  the  chlorides,  however,  may  be  deficient. 
The  nitrogen  ciim|joonds  have  rarely  l:>een  studied  under  properly  eontnilkn] 
conditions ;  there  is  no  c^jnclusive  evidence  that  uitrt>gen-elimination  h 
excessive,  or  that  any  particuhir  comi>ounds  are  morbidly  altereil.  A  trace 
of  serum-albumin  and  globulin  may  lie  present ;  in  one  case  I  have  seen  a 
mild  glyeivsuria.  A  few  hyaline  casts,  or,  rather,  cylindmids,  are  (Kx^a- 
siomdly  observed.  Changes  in  the  genitaiki  are  conmiotdy  dc^serii>ed, 
usually  a  hypoplasia  of  the  ovaries  and  uterus,  with  persistence  of  the  in- 
fantile type  and  of  the  infantile  pelvis,  accompanied  sometimes  by  mam* 
mary  liypopkL^ia  ;  in  exceptional  eases,  however,  the  breasts  have  become 
indurated*  In  many  cases  the  genitalia  are  normal ;  in  some  eases  hyper- 
plasia of  the  ovaries  has  been  uottHl.  ITterine  dLsplacement  is  often  seen^ 
moi^  often  anteriorly.  Ulcerations  are  st>metimes  seen  upon  the  vaginal 
cervix,  less  often  upon  the  vaginal  mucosa.  Leueorrhcea  is  c<immon. 
Scanty  menstruation  is  the  most  c<jmmon  condition  ;  complete  suppression 
for  mouths  or  yeai's  may  occur ;  sometimes  the  function  is  regular  and 
normal,  or  may  even  be  excessive.  Of  the  h/mphaiic  aifntem  little  is  known. 
The  spleen  is  often  enlarged,  but  its  substance  has  been  found  little  altered* 
It  has  been  claimed  that  it  shows  signs  of  excessive  haemoglobin  disintegra- 
tion, but  this  has  not  Ijeen  confirmed.  In  the  lymph -glands,  which  may 
be  enlargetl,  increased  pigmentation  has  been  noted,  a  frc<juent  oecurrenoe 
under  other  conditions.  Slight  degenerations  have  been  uotetl  in  the  ali- 
domiual  and  cervical  glands,  in  the  splauclmici  and  the  vagi,  and  in  the 
cord  and  brain  ;  they  seem  to  be  secondary.  Hemorrhagic  retinitis,  optic 
neuritis,  neum-i'etinitis,  retinal  degeneratiuns,  and  scleritLs  arc  unetimmon 
conditions.  The  eye-gTOuuds  are  usually  pale,  and  the  vessels  may  pulsate. 
The  Blood. — We  have  no  way  of  determining  the  total  quantity  of  the 
blood.  Id  chlorosis  bleeding  is  natural,  or  otlen  uncommonly  free,  but 
that  can  be  tetter  explained  by  vaso-motor  conditions  than  by  an  assump* 
tion  of  pletliom  vera.  The  reaction  lias  not  been  sufficiently  studie<l  by- 
accurate  methods  tc»  permit  of  a  definite  statement  concerning  it ;  it  is  prol>- 
ably  normal*  The  specific  gravity  is  decreasetl,  due,  probably,  entirely  to 
the  fact  that  many  corpuscles  are  absent  and  their  place  taken  liy  water, 
and  that  the  weight  of  the  red  cells  is  very  much  reduced  ;  it  may  fall  be- 
low 1025,  usually  not  below  10f35;  there  is  a  proportionate  reduction  in 
the  dried  residue.  The  rpiandty  of  fibrin  has  not  been  carefully  studied. 
Hypalbuminosia  is  constant,  most  likely  of  cellular  origin.     The  sodium  is 
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ta>sium  is  decit^ased,  the  elilorkk^s  and  phosphates  increased, 
thecaleiam  normal ;  and,  unless  it  eiiu  be  held  tliat  the  ehlomtie  plasma 
eootains  an  exeess  of  iron,  the  deci'eBse  in  the  iron^  denied  by  Biernacki, 
has  been  provetJ  iti  tlie  blood  of  animalsi  rendered  poor  in  lHemo|r]obin  by 
iron-starvation.  Chlorottc  plasma  haj?  been  shnwn  to  be  hieniolytiej  whether 
by  cfaemical  or  by  toxic  action  is  not  knoT^Ti.  In  a  few  cases  the  red  cells  are 
within  the  normal  limits.  In  the  niiijoiity  of  e;i8es  the  nnmlx^r  varies  from 
2,500,000  to  4,CMXI,000.  In  mtt  u  lew  severe  eases  it  ialls  nnder  3,0lK},000, 
and  rarely  below  2,000,000.  The  pallor  of  the  cells  is  the  most  striking 
ftstttre  of  i^tainenl  prefxiratious  ;  polyehroniatophilia  may  be  present.  Poi- 
kilcKn-tf^is  is  common  in  the  severe  tascs,  and  mieroeytes  and  maeroeytes 
ar^ufteu  likewise  present.  Nncleate<I  reil  eulls  (which  may  apjiear  in  crises) 
are  commoDi  usually  normoblasts ;  mierublasts  and  gigantoblasts  nre  rare. 
Ai  npgards  shaj>e»  size,  and  niieleateil  forms  of  the  re^l  cells,  in  sii'vei'e  ehlo- 
nmA  conditions  may  be  a^  pmnoniit^il  a.>  in  pernieious  aiuemia.  The  re- 
dtiction  in  hiemoglobin  is  the  most  marked  feature  of  the  blood  of  chlorosis. 
In  oo  other  condition  is  the  nlitrochromtemia  s(>  marked,  constant,  and  {>er- 
iisteilt.  In  mild  eases,  where  tlie  red  cells  are  not  rcdnwd  below  4,01Hi,00()j 
the  h»moglobin  is  often  below  fifty  f>er  cent.,  while  in  severe  cases  it  falls 
lielow  thirty  i>er  cent.  The  disprnjKirtitm  is  not  so  striking  when  the  oli- 
gwi'thtemia  is  marke<l ;  then  the  globidar  value  is  higher.  It  has  l?eea 
held  that  the  haemoglobin  itself  is  altercil  in  chlorosis,  since  an  es|>ecial 
6k>woes»  of  reilnetion  has  l>een  deseriljod  in  this  diseiise.  The  resistance 
of  the  red  cells  has  been  found  diminishetL  Leucoevtosis  is  not  present  in 
Qnenmplicated  chlorosis,  nor  are  any  constant  t^uahtiitive  changes  to  be 
dftermined,  though  in  very  bad  eases  there  may  be  an  excess  of  lynipho- 
cftes.  Degenerated  leucocytes  are  mre.  Myelf>cytes  have  Ix^n  seen.  The 
hlood-plaqnes  have  Ix^-n  described  a:^  excessive ;  plaque- technique  is,  ho%v- 
evfT,  so  diflScnIt  and  faulty  that  little  reliance  can  be  placed  ufwn  it. 

Symptoms  and  Complicatione. — The  onset  is  usually  gradual,  rarely 
tbnipt*  The  first  symptoms  may  be  general,  or  may  be  referable  to  the 
o^'ons,  circulatory,  or  alimentary'  system,  or  to  the  menstrual  function, 
while  in  rare  cases  the  subjects  c^miplain  of  no  symptoms  at  a  time  when 
tke  skill  and  blo<:»d  are  obviously  chlorotic.  Of  general  symptoms,  apathy, 
inability',  and  disinclination  to  perform  any  mental  or  physical  fiinctions 
txt  almoBt  invariable. 

CircxUaiory  St/mpktm^, — The  pulse  is  usually  rapid,  soft,  and  weak,  of 
■oft  tension,  and  it  may  be  dicrutic,  although  in  some  cases  curious  vaso- 
iMor  storms  render  the  pulse  hard  and  wiry.  Variations  in  frequency 
irt  oonimcHi ;  abnormal  arterial  pulsations  (except  the  capillary  pul^e)  are 
inioammoD  except  in  attacks  of  vioK  nt  palpitali»m,  and  arf*  best  seen  in 
ibeoeck.  In  some  cases  the  aMominal  aorta  pulsates  inordinately*  Sys- 
tolic and  double  murmurs  have  l»een  described  in  tlie  arteries,  esjiecially 
ft^fcmorab.  Venous  pulsation  is  fre<|uent,  most  markcil  in  the  jugulars 
inegative  venotia  pulsation,  not  a  rcgiu-gitation).     There  may  be  a  faint 
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tbrill^  and  very  often  a  i^eculiar  continuous  miirmnr,  usually  heard  only, 
and  always  best,  at  the  root  of  the  jugular  veins.  This  venous  hum  is 
exaggerated  by  the  erect  posture  and  Ijy  deep  inspiration*  It  can  be  ob- 
literated by  peripheral  pressure  on  the  vein.  It  may  ]:>e  heai'd  in  other 
veins.  Arterial  thrombosis  is  very  rare;  venous  thromboses  are  nut  nn- 
common  (exercise  seems  to  iavor  them) ;  most  often  seen  in  the  femoi'al 
veuis,  the  intra -cranial  sinust^Sj  and  various  extertml  and  internal  veins,  and 
add  the  symptoms  of  the  complic-ation  aeeoixliug  to  its  site ;  death  has 
been  due  to  pulmonary  embolism  from  venous  thrombosis.  Hemorrhage 
is  an  infrequent  complication*  Epistaxis,  menorrhagia,  and  hfematemesis 
are  the  must  commi)n,  in  the  order  given,  and  they  are  often  local  in 
origin.  There  are  always  cardmc  symptoms.  In  bad  cases  all  the  time, 
and  in  otlier  cases  upon  slight  provocation,  the  lieart's  actiou  is  aec*elerated. 
It  may  be  irregular,  and  spa^sms  of  violent  palpitation  are  common  ;  they 
may  be  of  hj«mie  or  of  nervous  origin.  Ujm>ii  jxreussion  the  ai^ea  of  dul- 
oess  is  most  often  normal,  sometimes  enlarged,  es|)eeially  to  the  right, 
rarely  decreased.  The  apex-lx^at  is  usually  close  to  the  normal  area  ;  it 
may  te  strong  or  weak,  and  is  often  widely  ditfused.  The  utost  marked 
venous  pulsations  are  synchronous  with  the  ajiex-beat.  Murmurs  are  pres- 
ent iu  over  eiglity  per  cent,  of  eases.  A  basal  systolic  mnrmur  is  the  most 
common  :  loudei?t  over  the  pulmonary  ai^^a,  usually  soft  and  blowing,  rarely 
harsh,  not  transmitted,  and  very  rarely  aeeompauied  by  a  tlirill ;  tliis 
probably  orii»:tnates  at  the  mitral  valve.  A  systolic  apical  murmur  is  next 
in  fretjuency  ;  s<:)ft,  often  transmitter!  to  the  left  or  right,  rarely  with  a  thrill. 
Either  of  these  is  rarely  loud  enough  to  lie  heaixl  all  over  the  chest,  or 
even  in  the  back.  Diastolic  murmurs  do  not  occur  at  the  pulmonary  or 
mitral  areas  unless  the  residt  of  complication.  Less  frequent  ai^e  systolic 
murmiH's  at  the  aortic  and  tricuspid  areas.  At  the  aortic  area  diastolic 
murmurs  are  sometimes  heai-d.  The  first  sound  of  the  heart  may  lose  its 
mustnilar  quality.  With  the  advent  of  right  ventricular  hypeitrophy  the 
seesjud  pulmonary  s<iund  be<.'omes  acc^eutuate<i,  MyocaixJial  and  bhx>d 
changes  are  held  to  be  mainly  res|>ousible  tor  these  murmurs.  More  rarely 
there  is  evidence  of  increased  intra-eardiac  pi-essure  or  of  relative  valvular 
incompetency.  Acute  endocaixlitis  is  an  uncommon  complication,  attecting 
tiie  valves  of  the  left  heart,  usually  the  mitral.  It  is  apt  to  be  simple, 
rarely  malignant. 

Respiratory  Sipnptmns, — A  slight  chronic  laryngitis  is  not  uncommon, 
the  secretions  are  scanty,  and  rhinitis  is  thus  also  frequent.  Functional 
aphonia  hn&  been  rarely  noted.  Dyspnoea  n\Kn\  slight  exertion  is  seen  in 
all  easi\s,  dyspnma  iude|>endent  of  exertion  iu  l)ad  cases.  That  the  dyspnrca 
fully  eompeusates  for  tlie  defieieney  in  haemoglobin  is  shown  by  the  fact 
that  the  0-income  and  COj-output  have  always  been  found  normah  The 
resiiiratory  rhythm  may  be  alt*i!red  ;  the  sounds  are  usually  weak.  A  dry 
cough  is  otjmmou.  Br<_mchitis  is  an  occasional  complication.  Tuberculosis 
develops  m  a  suspicious  number  of  chlorotics* 
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Alimenlary  Si/rtiploms, — The  buccal  secretions  are  usually  scant,  the 
tongue  coated  and  furred ;  the  bi-eath  Diay  be  fetid.  Attacks  of  aaliva- 
tion  (va-^o- motor?)  have  been  noted,  Hamill  found  the  saliva  normal  in 
?bc  casi.^.  Simple  ui^^rs  of  the  mucous  membrane  are  not  unet>mmon  ; 
tiini^h  is  rare.  Variations  of  appetite  from  anorexia  to  bulimia  are  com- 
tnon ;  not  rare  are  pica  and  geophagia.  Nausea  is  common,  vomiting  less 
m.  Dige?5tive  distress  is  almost  constant,  most  often  after  eatings  but  quite 
trpical  gastralgie  attacks  may  oecur  on  an  empty  stomach.  The  gastric 
distress  may  provoke  cardiac  palpitation  or  violent  emesis.  The  epigas- 
triuin  may  Ije  tender,  and  examinatitm  will  i-eveal  dilatation  or  gastroptosis 
is  a  surprising  inmii>er  of  cases*  The  spleen  may  l>e  enlarged;  the  liver 
is  not.  Corresponding  to  the  normal  acidity  or  hyjieracidity  and  to  the 
normal  secretion  of  digestive  ferments,  test  meals  are  usually  well  digested, 
And  it  has  become  well  demonstrated  that  digestion  is  quite  normal  in  chlo- 
pwis.  Constipation  is  present  in  the  majority  of  cases,  usually  moderate* 
Diarrhoea  is  present  at  times,  in  some  coses  constantly.  Fecal  im|>aetiou 
i^  rare.  Gastric  ulcer  is  an  occasional  complication  ;  most  of  such  cases  are 
the  secondary  amemia  of  ulcus  ventritjuli. 

Renal  Symptoms. — Apart  from  nephritis  as  a  compli<:iition,  which  is 
^lire^  there  are  no  symptoms.     CEdema  is  common  in  chlorosis,  but  should 
^Hlwayg  incite  a  careful  urinalysis. 

MmMnud  Btfrnptonifi, — ^In  their  order  of  frequency  the  menstrual  con- 
dttious  may  be  summarized  tlius:  scanty,  irregular,  sii[>pression  of,  normal 
fDetietmation,  and  metrorrhagia.  Pain  may  be  pi^eseut,  and  the  j)eri<Ki 
m^y  be  prolonged.  In  cases  of  amenorrhea  there  is  usually  no  jiain  at  the 
liiiitof  exi>ected  menstruation.  Chlorosis  may  follow  the  first  menstrua- 
lioD.     Ovarian  tenderness  may  be  present. 

Keiiro^3[u^euiar  Si/mptoms, — Muscular  weakness  is  the  rule ;  the  muscles 
■eem  Boft  and  flabby,  but  i*eact  normally.  In  the  rare  cases  of  extreme 
pBraek  the  reflexes  are  normal  or  exaggerated.  Headache  is  very  common, 
coiislatit  or  paroxysmal,  mixlerate  or  severe,  but  not  jjropotiionate  to  the 
aosBniia.  Neuralgise  are  often  seen,  most  often  trifacial  and  pelvic.  Es- 
pecUd  attention  has  l>een  called  to  the  corset-]>aius  in  tlie  ribs  of  chlorotic 
girlg.  Insomnia  is  seen  in  some  eases,  somnolence  in  others.  The  dispo- 
E&ion  of  the  subjects  may  l>e  changed  ;  in  a  few  cases  pathological  melan- 
cholia  or  mania  has  develoj>efl.  There  is  no  doubt  that  chlorotics  not 
ilifn^|uently  have  fully  flevelo[)efl  hysteria,  but  tiie  aniesthcsife,  hyj>er- 
thf^isBr  and  parsBsthesife  occasionally  noted »  as  well  as  jvamlyscs  and  con- 
vul^iiona,  need  not  always  be  deemed  hysterical,  nor  the  sensitiveness  to 
brigbt  light  and  loud  sounds  sometimes  seen.  Chorea  minor  is  a  rare  com- 
pLkmtion.  The  rare  deafiu^s  and  the  occasional  amaurosis  not  connected 
'witb  optic  changes  are  probably  ner\'ous.  Ocular  pain^  weakness  of  ac- 
oommftdation,  and  concentric  retraction  of  the  fields  are  common. 

MdnMic  Sifmploiiis, — As  stated,  with   the  exception  of  the  chemical 
Uood*<dteratious  thene  are  few  signs  of  metabolic  dcmngements.    The  tern- 
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perature  is  usually  Dormal,  rarely  subnormal ;  seldom  is  there  moderate 
fever  of  regular  or  irregular  type,  or  the  typus  inversus. 

Cutayieotis  Spnpkm^, — Chloixjtie  patieutsS  are  usually  fat  and  soft,  aud 
a  sudden  loss  of  fat  should  suggest  organic  disease.  Slight  tedenia,  usually 
gravitatory,  is  ot\en  seen ;  marked  dropsy  is  rare.  The  typical  color  of 
the  skin  is  a  greenish  yeJlow,  less  often  au  alabaster  white,  rarely  a  decided 
flushed  pink  most  marked  about  the  face.  The  mucous  membranes,  espe- 
cially of  the  lips  and  mouth,  show  most  ot\en  a  yellowish  pallor  whicli  is 
striking ;  the  conjunctiv^fie  may  be  a  pearly  white.  A  few  patients  look 
almost  jaundicwl,  especially  in  the  conjunctivae.  Patches  of  dark  pigmen- 
tatiou  or  of  loss  of  pigment  liave  been  tlescrilje<l.  The  skin  is  usually 
dry,  often  itches,  and  eruptions,  especially  acne,  may  be  noted.  The  hair 
may  become  lighter  in  colur,  and  the  nails  appear  pure  white.  Tliere  are 
various  symptoms  which  ought  to  be  classed  as  vaso-moior  symptoms. 
Attacks  of  generalized  or  local  sweating,  local  flushing,  or  the  sensation  of 
cold  areas  or  extremities,  or  shivering  in  the  entire  body,  vague  anginal 
pains,  polyuria,  and  the  enlargement  of  the  thyroid  gland  are  such.  Xot 
rare  are  prolonged  attac»ks  of  angiospasm,  which  produce  the  digitus  semi- 
mortuus,  or  angioparesis  so  marked  that  the  hands  present  the  appearance 
of  erythrtjmelalgia.  Regartling  tlie  thyroid,  what  can  be  termcKl  a  psendu- 
Graves's  disease  develops  in  sume  cases  and  passes  away  with  treatment. 
In  these  cases  a  thyroid  murmur  is  not  present ;  true  exophthalmic  goitre, 
however,  has  Ix^'U  dt^cril>ed. 

DiagBOBis. — C'hlomsis  must  be  distinguished  from  the  pseudo-chlorosis 
of  tuberculosis,  nec^plasms,  syphilis,  rickets,  gastrointestinal  disease,  intoxi- 
cations, parasites,  and  from  the  other  essential  an^emifle.  The  appearance 
of  the  patifUt,  tlie  examination  of  the  organs  and  their  func-tions  and  of 
the  excretions,  together  with  the  results  of  the  blood-examination  as  con- 
trasted with  the  bloLxl-conditions  detailed  under  symptomatic  aneemifei 
usually  lead  to  a  diagnosis. 

Pro^oeis  and  Treatment. — Considered  as  a  condition  of  defective 
hfcmatogenesis,  it  is  obvious  that,  although  some  of  the  clinical  causes  may 
have  been  the  occasion  of  that  latent  weakness  betx>niing  active,  the  later 
removal  of  those  clinical  causes  wili  not  effect  a  cure,  and  that  is  the  most 
geueml  exf»erienoe.  Nor  is  there  any  definite  tendency  to  self-limitation. 
Nevertheless,  tis  adjuncts  to  direct  treatment,  hygienic  conditions  ai*e  most 
important.  Rest  in  1x^1  is  advisable  in  all  severe  ceases.  Massage  is  usually 
of  marked  value.  Later  an  out^door  life  and  proper  exercise  are  nec€s- 
sary.  A  proteid  diet  is  Ix^st  for  tlie  early  stages  of  treatment.  Bunge  used 
to  insist  ujxm  the  value  of  eggs,  because  of  the  hiematogen  (a  form  of 
hsemogldbin  containing  an  atfim  of  phosphorus)  in  the  yolk,  and  certainly 
forced  fcWing  with  milk,  eggs,  rare  meats,  pure  white  bread,  and  a  little 
of  plain  starches  or  cereals  often  makes  rapid  improvement,  nor  is  con- 
stipation any  oontra-indication  to  such  a  diet.  Later  eookeil  fruits  and 
green  vegetables  may  be  advantageously  added.      But  these  will  rarely 
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enre  typical  chlorosis  ;  that  requires,  iu  addition,  a  blo<xl-tonic.  Iron  is  the 
mt  best  adapt^  to  oblorosis.  The  form  of  iron  m  of  secondary  imp*3r- 
Umoe;  apart  from  mucous  corrosion  or  ulceration,  it  is  probably  always 
abeorbed  as  an  organic  eorabinatiou.  It  must  be  insisted  uj>ou  that  iron  is 
uot  indicated  for  the  supply  of  the  atoms  of  iron  needed  in  the  hieoiogk^bin 
molei'ulf ;  the  iron  iu  ordinary  diet  is  more  than  stifficient  for  that.  There 
kltm  than  a  drachm  of  iron  in  the  adult  body  ;  and  although  the  amount 
ibfiorbed  is  very  minute,  it  is  voiatly  in  excess  of  tlie  amount  rec|uire<l  for 
the  haemoglobin  molecule.  The  truth  is  that,  like  amenic  and  to  a  lesser 
degree  mercury,  iron  acts  in  some  unknown  way  as  a  hiematopfjietic  stimu- 
lant From  three  to  ten  grains  (ttileuktion  tor  adults)  of  any  non- irri- 
tating organic  or  inorganic  combination  should  l>e  the  initial  dose,  and  this 
flhould  be  rapidly  pushed  imtil  marked  improvement  is  eife<?ted,  unless  contra- 
lodicsiteil  by  signs  of  ill  effect.  Gastric  symptoms  rarely  contra -indicate 
irofl*  In  some  cases  hypcKlermic  lujeetions  are  necessary  ;  tlie  best  pre^^a- 
ittinD  is  the  ferrous  manganese  citi-ate,  from  thi'ee  to  six  grains  (Da  Costa), 
Id  a  few  eases  imn  is  not  tolcnited  iu  tiic  doses  mentioned,  and  must  then 
be  administered  in  minute  doses  or  in  natural  waters.  Usually  the  cell-re- 
generation  is  more  rapid  than  the  hnemoglobin^regeneration.  Arsenic  is  of 
value  in  nearly  all  cases,  and  may  be  used  alone  when  iron  is  not  tolerated. 
It^too,  should  be  pushed.  Minute  doses  of  raerrury  (one-oue-hundi^d-aiid- 
twentieth  of  a  grain  of  corrosive  cldoride)  act  distinctly  as  a  blo(xl*tonic 
(Pef^wr);  sulphur,  copper,  and  silver  have  l>eeu  recommendctl.  Marked 
coDstipotioii  calls  for  the  mildest  eHe*"tive  laxative,  usually  salint^  or  the 
mild  vegetable  la-xatives.  Cases  ^'ith  oxiema  do  well  upon  a  dry  diet 
with  diaphoresis.  The  now  popular  a^  of  intestinal  antiseptics  is  not  ba^ 
upon  any  therapeutic  indications,  but  ujwm  the  disproved  theorv  that 
chlorofiife  is  a  cxjprsemia,  and  has  not  provwl  a  success.  The  same  is  true  of 
hydrotherapy,  except  for  bathing  a^  a  hygienic  measiu'e.  Recently  small  re- 
peated venesections  have  lieen  extolled :  one  theory  for  their  action  is  that 
bemorrhage  causes  lymphagosis  ^vhich  i.^  followed  l>y  rapid  blood-regen- 
tfittun;  another  is  tliat  they  relieve  a  plethora  vera.  The  results  have  uot 
beea  harmoniousj  and  I  have  no  exi>erience  with  the  treatment ;  but  1  have 
Dot  been  able  to  oonfirm  the  statement  that  venesection  is  follnwetl  by  a 
lympliagogic  augmentation  of  the  blood-volume,  nor  has  it,  on  the  con- 
trarv,  l^eeu  shown  that  a  relative  plethom  exists  in  clilomsis,  although  a 
(■(^lypla&mia  seems  to  have  l^een  shown.  Chlorotics  seem  pr*:Klisposed  to 
tabeix^uloeis,  a  fact  which  must  be  borne  in  mind  during  the  treatment.  In 
•Mae  CBfles  ajd-liver  oil  and  iodine  prei>a rations?  ap{>ear  to  be  of  marked 
benefit.  Treatment  must  be  continued  long  after  restoration  of  the  blood 
to  the  normal. 

PERNICIOUS   AN.^MIA, 

An  essential  anaemia  of  toxic  origin,  whose  chief  pathologic  condition 
iiexoemve  hfieniolysis,  the  I'esults  of  which  form  with  toxremia  the  basis 
of  iti  most  distinctive  signs  and  symptoms. 
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Etiologry. — The  study  of  the  blood  and -tissues  in  cases  of  peruiaon 
ftniemia  and  of  the  blood  and  tissues  in  exjieri mental  ausemise  of  variou 
kinds  has  made  tlie  fundamental  pathological  processes  so  clear  that  ptarfel 
nicioos  amemia  ought  now  to  be  classed  as  an  intoxication.  Anoemije  may! 
be  prcKluccd  in  animals  by  iron-starvation,  carbohydrate-starvation,  pro 
teid-starvation,  sepsis^  organic  mutilation,  etc. ;  but  none  of  these  resemble 
pernicious  ana?mia»  The  ana?miie,  however,  which  can  be  r^dily  pro 
ducMxl  by  the  use  of  various  hsemolytic  substiinces  are  so  strikingly  hk« 
[jernieious  auicmia  in  symptoms,  signs,  and  pathological  conditions  tliat  it 
is  made  quite  certain  that  we  are  dealing  with  a  disease  of  toxic  hiemolysisij 
Every  circumstance  which  has  been  held  to  point  to  the  theory  that  it  is 
conditiitn  of  defective  hfematogenesis — splenification  of  the  marnjw,  the  ap»| 
pearauoe  in  the  circulating  blood  of  nucleated  and  juvenile  ent'throcytes^l 
and  their  deformation — has  been  seen  in  severe  secondary  anaemia  and  in 
the  experimental  htemolytic  au»eniite,  but  canuot  be  regularly  reproduced 
in  experiments  at  defective  htematogenesis.  The  nucleated  red  cells  can 
and  do  escape  from  the  bone-marrow  physiologically,  nor  can  it  be  longer 
held  that  an  excess  of  them  in  the  marrow  is  evidence  of  defective  hfiemato- 
genesis  Ijcc^use  of  their  not  having  extruded  their  nuclei,  since  it  has  been 
shown  that  there  is  no  evidence  that  they  normally  lose  tlieir  nuclei  by 
extrusion.  On  the  one  side  are  the  evidences  in  the  urine,  bloo<l,  and  tis- 
sues of  increased  haGmolysis  ;  nn  the  other  side  the  evidences  of  a  ci>mpen- 
Batory  hypertrophy  in  the  blood-making  organs, — splenification  of  marrow, 
excess  of  nucleated  iwA  cells  in  marrow  and  in  the  blood  and  ai'tive  cell- 
division  in  them,  excessive  karyokincsis  in  lymphatic  glands,  and  an  ex- 
cess of  lymphocytes  in  the  bloody — conditions  %vhich  resemble  those  in 
the  blood  and  Llood-tissues  in  the  new-born.  That  these  alterations,  whi(*h 
I  have  termed  a  compensatory  hsemato|joictic  hyj>ertrophy,  are  absent  from 
some  cases  of  pernicious  autemia  only  strengthens  the  belief  in  a  toxic 
hfemolvsis ;  and,  lastly,  there  are  other  evidences  of  toxaemia  w*hich  are 
not  found  in  simple  antemia  nor  in  chlorosis.  Fernicious  aneemia  oiTurs 
most  often  from  the  thirtieth  ti>  the  fil'tieth  year.  Thei*e  are  on  record  a 
eonsiderable  number  before  the  age  of  sixteen  years,  the  youngest  at  six 
months  J  it  seems  more  severe  in  children.  It  seems  efjually  divided  be- 
tween the  sexes.  The  majority  of  cases  occur  in  pwirly  nourishe^^l  subjects 
living  under  ix>or  hygienic  conditions ;  there  is  otleii  a  syphilitic  histor)-. 
The  majority  of  the  cases  in  women  have  followt^l  [)regnancy  and  lactation, 
but  only  a  small  minority  of  the  severe  auBemiEB  in  pregnaut  or  nursing 
women  are  true  jwridcious  anjemia,  A  great  many  cases  have  a  history  of 
neurotic  constitution  or  nen^ous  shock*  but  causal  relations  have  not  been 
made  out  as  a  matter  of  fact  nor  reasoned  out  as  a  matter  of  theory,  since, 
were  it  admittctl  that  sympathetic  irritation  might  alter  the  functions  of  the 
spleen,  we  should  still  be  no  nearer  Uy  pernicious  amemia.  Parasitic  ansemife 
— ankylostomum  and  bothriocephalus,  at  least — appear  to  be  toxic  and  nc 
hemorrhagic  ;  the  patliogenesis  seems  quite  analogous  to  that  in  pemicion 
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aniemia.  Gastro-intestinal  disease  has  often  seemed  to  antedate  it^  aud 
po^-mortem  lesions  are  constant,  yet  gastro- intestinal  disease  in  the  ordi- 
nary sense  does  not  cause  anything  like  perniciaus  anfi&mia;  there  is,  how- 
ever, ocmsiderable  evidence  that  the  alimentary  tract  is  the  origin  of  the 
inknoH^n  poison  of  whose  haemolysis  peniicioiia  anaemia  is  the  result.  The 
fact  that  the  disea^  is  espec^ially  prevalent  in  t-ertain  plac^es  and  at  certain 
umeb  lias  led  to  the  t^nccgestion  of  an  infectious  origin,  A  number  of  cases 
have  ll»llowetl  infeetious  disejises.  A  hirge  number  of  bacteria  have  been 
dearibeil  in  die  blood  and  the  alimentary  tract,  but  for  none  of  them  has 
iny  definite  relation  been  et^tablishedy  nor  are  there  any  f^K^sitive  indic^a- 
tioDS  that  the  poison  is  bacterial  rather  than  metalx^lie.  Season  seems  of 
no  influence,  except  that  ameliorateil  cases  are  liable  to  relapse  in  the 
spring. 

Patholo^ry. — The  color  of  the  akin  m  usually  a  deep  yellow,  not  always 
marked ;  the  appearance  may  be  seen  in  very  severe  secondary  an^emisB. 
The  sjubcntaneous  tissues  are  usually  similarly  stained ;  the  visceral  fat,  the 
fesciie^  and  even  the  muscles  may  have  the  same  tinge.  The  pigmentation 
ha^  not  Ix^n  thoroughly  studies! ;  it  is  probably  a  deposition  in  altei'ed  shajje 
rf  the  hBemoglobin  set  free  by  the  destruction  of  the  cells.  Fat  is  abuu- 
Auit,  both  superlieially  and  internally.  Fatty  inliltration  and  degeneration 
affect  all  tissues  liable  to  thcm^  and  also  th(»se  least  liable,  as  jK^'ipheral 
or  bvoliiutary  muscles  in  the  diaphragm  or  intestines.  ThL^  is  probably 
of  toxic  origin,  not  due  to  sub<ixidation*  the  0-iuet>me  and  COj-outpnt 
bivmg  been  repeatt^ly  found  normal.  There  are  rare  cases  with  extreme 
cmaeiatioD.  Cutaneous  eruptions  are  rare,  as  is  pigmentation.  (Edema  is 
quite  constantly  present;  early  in  the  case  it  is  usually  transitory  and 
may  l)e  marked  about  the  face  ;  later  it  may  bec<jme  general  and  invade 
the  serous  cavities.  The  muscles  are  soft,  dry,  and  latty,  but  usually  not 
atmphied. 

The  Circidatory  System. — The  heart  may  be  of  normal  size  or  may  lie 
enlai^l ;  it  is  always  of  k^w  spei'ific  gmvity.  The  chambei*s  are  usually 
JilaUHl  and  contain  little  blood,  the  valves  capacious.  The  entire  organ  is 
ver\'  fatty,  usually  of  a  clean  yellow  color,  tK^asitmally  mottled.  The  ar- 
teries present  hyaline  and  fatty  changt^,  even  into  the  fine  arterioles,  and 
ihij*  fact  may  in  [lart  explaiu  the  capillary  hemorrhages.  Actual  endo- 
tatilitis  is  rare,  as  is  pericardial  eirusion.  Thnimbosis  is  very  raR^,  in 
Hriking  contrast  to  chloinsis.     Hemorrhage  is  c<jmmon, — jictcchia},  ecx*hy- 

QMM^  ecebymomata  and  v ibices  in  the  skin  and  beneath  it,  ecchymosia 
into  the  tissues,  oozing  from  the  mucous  membrane's  int^>  the  retina,  even 
Wlo  the  inner  ear,  usually  minute  in  quantity.  It  cannot  Ik?  held  that 
they  are  the  c«ius<*  of  the  disease,  as  has  Ix^eu  assumed  by  some  English 
^riu-n;  hemorrhagic  amemia  presents  au  entirely  d liferent  picture. 

The  ReMptnUnry  Synkm. — Laryngeal  redcma  has  l>een  descrilwxl.  Pul- 
iDoninr  cedema  and  infart^ts  are  very  rare.      Pleural  effusion  is  not  un* 

coninioQ. 
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Ty  Renal  System. — Fattj^  degenej^tion  is  always  present,  often  very 
marked  ;  intemtitial  overgrowth  is  rare,  as  are  infarcts.     There  is  an  exoeea 

of  ir*jii  and  pigment,  and  this  is  made  comprehensible  by  the  now  well- 
knovvn  lact  that  the  renal  cells  possess  Uy  some  degree  the  same  function 
fl8  the  hepatic  cells  in  relation  to  the  reduction  of  haemoglobin. 

The  Urine, — Unless  influenced  by  ingestion  of  too  much  or  ton  little 
fluid,  the  quantity  is  iiormaL  Albumin  is  common,  but  not  pro}>nrtionate 
to  the  iH?nal  degeneration ;  so  are  hyaline  casts.  Epithelial  casts  and 
htematuria  are  mre.  In  some  cases  there  is  an  excess  of  both  normal  and 
pathological  urobilin.  The  total  sulphur,  and  esjieeially  the  ethereal  sul- 
phates, aiX!  usually  iu  excess.  Although  few  oases  have  l:»een  studieil  u{>on 
a  constant  diet,  it  has  been  shown  in  some  cases  that  the  nitrogen-el imina- 
tiuu  was  exeessiv^e,  and  that  the  urea,  uri<'  aci<l,  and  xanthine  bases  all  shared 
in  the  increase*  Albnm*)suria  is  rare,  and  [M?ptonuria  has  not  l>een  conclu- 
sively demonstrated,  Leueiue  and  tyrosine,  lactic,  diacetic,  and  fatty  acids, 
and  an  excess  of  ammonia  and  of  iron  have  l>een  described.  Although 
there  is  a  saline  excess  iu  the  blood,  the  urinary  chlorides  are  normal. 
The  phosjihates  are  usually  iu  excess.  The  toxicity  of  the  urine  has  been 
found  normal.     Thei'e  nuiy  l>e  subrenal  mucous  hemorrhage. 

TAf  Alimentat'y  Tmd. — I  know  of  no  accurate  studies  of  the  saliva. 
Stomatitis  is  not  uucommonj  nor  hemorrhagic  gingivitis  ;  jmrageusia^  are 
common.  Marked  atrophy  of  the  gastric  mucosa  hai?  been  verj"  often 
desorilR<l,  "  anadenia."  In  some  rases  the  uuicous  meraljraue  is  thin  and 
sniootl*,  the  gastric  epithelium  is  eutii\^ly  al>sent  and  its  jilace  taken  by 
epitheliimi  of  the  common  intestinal  tyi>e,  the  muscularis  is  thinned,  there 
is  no  fibrosis.  In  other  cases  fihrnii?;  hyiierplasia  is  marked,  the  tubules 
are  literally  choktMl  out  of  existence  by  it,  the  thickness  of  the  wall  is  in* 
creased.  Uloei*s  are  very  rare.  A  slight  degree  of  dilatation  is  common, 
marked  dilutatirm  is  rare.  Free  HCl,  jjepsiu,  and  lab-ferment  are  much  re- 
ducetl,  free  acitl  often  absent.  Tlie  motor  jxjwer  is  also  I'educed,  and  ab- 
sorption is  slow.  Cancer  has  been  several  times  found  in  the  stomach  of 
patients  dead  of  apjiarently  ty|>iciil  |K»rnieLous  anaemia.  Epithelial  atrophy 
is  often  seen  in  the  small  intestine,  alsf)  redema  of  the  mucosa  and  ibllienlar 
liy|MTtn>phy  ;  ulcerations  are  rare.  There  is  a  marked  excess  of  iron  iu 
the  mucosa,  esi>ecially  of  the  colon,  which  is  evidence  of  an  excessive  ao- 
tivit)'  of  a  nornml  intestinal  function,  the  excretion  of  iron.  The  nitrogen- 
assimilation  has  usually  lieen  found  quite  mrrmal,  the  fat-assimilation  often 
defective.  The  liver  may  be  of  normal  size  oi*  eularged,  has  been  noted  atro- 
phied, aiid  may  present  a  rusty  color.  It  is  usually  very  fatty  and  friable^, 
a  condition  of  jiareueljymatous  degeueratiou  without  attempt  at  definite 
cirrhosis.  In  the  middle  and  outer  zones  of  the  hepatic  lobules  there  is  a 
gi*eat  excess  of  iron  and  pigment  in  the  liver-cells  and  leucocytes  and 
free  Ix^tween  the  cells.  In  some  cases  the  biliary  ej>it helium  and  the  cells 
of  Kupfer  liave  contained  free  iron, — probably  simply  loaded  upon  them 
by  leucocytes,  and  not  an  evidence  of  an  attempt  at  a  vicarious  excretion. 
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fllMiferous  and  sideriferous  leucocytes  may  be  seen  just  outside  the  capil- 
lars walk,  and  the  bl*x>d  of  the  hepatic  veins  contains  a  dispropartionate 
fliimber  of  these.     The  l>ile  is  usually  not  in  excess ;  it  contain.^  only  the 
Doniiiil  traces  of  iron  pho*iphate.     Careful  studies  of  the  quantity  of  leneine 
aud  t)*rusine  and  of  tlie  pigments  in  tlie  bile  have  not  Ix^n  made.     The  pan- 
craw  is  occasionally  fatty,  rai'ely  indnrattnl  or  hemorrhagic,  and  often  shows 
an  eioess  of  iron.     That  it  functionates  projierly  is  indicated  by  the  stools. 
The  Nervous  System, — (Julenia  of  the   membranes  is  common,  ecchy- 
mo866  and  pigmentation  are  rare.     Hemorrhagei?  int4>  the  brain  and  cord 
liare  been  often  descril>ed,  and  nneltur  degenerations  are  i>robahly  causeil  in 
this  way,     A  quite  common  condition  is  a  sclerosis  aifk-ting  the  posterior 
corJ,  to  a  less  degree  the  pusterior  lateral  columns,  and  slightly  and  irregu- 
larly the  anten>Iateral  and  anterior  columns;  the  cervt*^!  cord  is  most 
aflectetl ;  softening  of  the  cord  is  rare ;  tlie  nerve-roots  and  the  gray  matter 
are  quite  normal,  except  as  a  result  of  hemorrhage.     Degeneration   and 
itiuphy  of  the   al)ilr)minal  sympathetic  gatiglia  and  of  the  .sympathetic 
tmoks  and  the  plexuses  of  Meissner  and  Auerbacli  have  been  seen,  also  of 
tlie  peripheral  nerves. 

Special  SiVi^cM. — These  concern  the  eyes  chiefly.  Retinal  hemorrhages 
arecommoD,  usually  radiating  from  the  optic  disk.  Neunj-retiuitis  may  be 
preBeot,  likeiivise  yellow  spots,  and  venous  congestion  with  oedema.  The 
Tenels  may  be  ectatic. 

Uke  Hrnnatopoietie  System, — The  spleen  is,  as  a  rule,  enlarged,  and  also 

mme  or  even  most  of  the  lymph-glands.     Both  are  hanl,  and  may  ct>ntain 

bemoiThages,     The  enlargement  of  the  spleen  is  due  partly  to  fibrous  over- 

gftnrth  and  partly  to  an  excess  of  pulji-tissue.     Nucleated  red  cells  are 

often  present,  pmlmbly  brought  there  from  the  marrow  and  caught  in  the 

poIp«     Globuliferous  and  siderilcrous  cells  are  in  excess;  the  organ  eon- 

taiBfi  an  excess  of  iron.     The  spleen  has  been  often  incriminnted  as  the  seat 

of  the  disease.     It  may,  however,  be  atropiiic.     The  lynijjh^glands  are  fre- 

qoently  hypersemic,  %vith  dilatation  of  the  lymph -channels,  which  contain 

bloody  lymph.     They  pi'esent  an  excess  of  iron.     The  l>one-marrow  is  usu- 

mlljT  **  splenitied/ *^ — that  is,  it  has  returned  to  the  embryonal  state.     Usually 

in   the  long  bones,  ol\eu  in  all  Ixines,  either  en  mas»e  or  interruptedly,  the 

frt  baa  been  replaced  by  retl  marrow-tissue.     Microsoopically,  the  conditions 

mr^  not  identical  with  those  in  fietal  marrow.     The  numIxT  of  nucleated 

red  oorpuscles  is  excessive  in  proportion  to  the  marrow-cells^  tlie  nucleated 

1^  oelU  are  of  all  sizes  and  irregular  shapes,  they  do  not  stain  projierly , 

attempts  at  cell-ilivisiou  ofitcn  look  mt>re  like  karyolysis  than  karyoki- 

Stderosis  is  usually  present,  and  hemorrhages  may  be.     In  a  few 

thcae  cJianges  have  bet*n  absent.     They  may  be  i^&m  in  S4n'ere  sec- 

oodttrr  anspmije  of  many  kinds,  can  Ije  prod ucc*d  ex j)eri mentally,  and  are  to 

I      be  looked  up<:>n  as  a  compensatory  iKcniatopoietie  hypertrophy,  whereby  the 

K#rBt£Oi  attempts  to  replace  the  red  blood-cells  which  are  being  constantly 
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The  Blood, — ^Post  mortem  tlie  vei=isels  and  tissues  contain  little  blood 
(the  total  C|iiantity  haus  been  found  diminishe<l) ;  the  color  is  then^  as  during 
life^  finite  pale,  and  the  clear  plasma  quickly  sepamtes  from  the  cells.  The 
specific  g^ravity  h  decreased  in  proportion  to  the  diminution  of  cells  and 
salts,  oflt^n  below  1030;  In  a  few  cases  I  have  seen  hypercoagulability, 
but  h\'pocoagu lability  is  the  rule  ;  the  quantity  of  fibrin  has  not  been  deter- 
mined. The  chlorides  are  increased,  phosphates  and  iron  decreased  ;  there 
is,  of  course,  hypalbuminosisj  but  less  in  pmportion  than  the  oligocythe- 
mia ;  the  dried  residue  is  much  diminished,  the  alkalinity  is  variable. 
Albumoses  have  been  noted  ;  in  a  number  of  cases  I  have  failed  to  find 
them.  The  nuclein  bases  have  Ix'en  found  excessive.  Tlie  plasma  is  dis- 
tinctly hfiemolytic,  and  contains  hemoglobin.  Marked  oligocythsBmia  is 
the  more  strikhig  feature  of  the  disease.  Usually  the  reiluction  is  below 
2,000,lX)0,  often  telow  1,*200,OUO,  sometimes  below  1,000,000,  and  towards 
the  fatal  end  the  number  may  fall  to  or  below  500,000,  The  cells  may 
seem  well  colored  or  may  be  pale.  Deeply  stained  microcytes  and  ir- 
regularly or  poorly  colored  macroi^ytes  are  present  in  notable  quantities. 
In  many  cases  the  average  diameter  is  greater  than  normal,  in  other  c-ases 
less.  Poikilocytosis  is  usually  present  in  extreme  degree;  not  only  are 
many  of  the  cells  veiy  distorted,  but  few  of  the  total  numlxT  may  have 
preserved  the  jierfect  outline.  The  red  t*elLs  sometimes  dii?play  active  move- 
ment, especially  the  small  p'^ikiloeytes,  and  tiny  rod-shaped  cells  have  been 
mistaken  for  parasites.  The  staining  reactions  are  irregular ;  the  poikilo- 
cytes  and  macrocytes  are  especially  polychromatopbiliG  ;  the  haemoglobin 
may  be  separated  from  the  stroma,  Xucleated  corpuscles  are  common  in 
all  the  forms  of  cells  ;  thus  we  have  normoblasts,  microldasts^  gigau  to  blasts, 
and  poikiloblastd,  nt»  form  being  constantly  in  excess.  Often  the  nucleus 
is  round  and  stains  almost  stolidly,  the  lo<jation  may  be  ceutnd  or  periph- 
eral ;  in  other  cases,  jxirticularly  in  large  nuclei,  chruniatic  figures  are  well 
stained  ;  buddctl  and  double  nuclei  atifl  distorted  forms  are  ntrt  rare  ;  true 
karyokinetic  figures  are  not  nnc^ummcjn,  and  there  are  oiH:'asional  nuclei 
with  kar\"olysis  (hypochromatosis).  **  Crises"  of  simple  and  of  nucleated 
cells  have  Ijeen  tlescribeil  ;  shadow  ce]h  occur  iXH-asionally.  The  hierao- 
globin  is  projTortiooately  diminished.  It  hits  often  been  descrilied  as  in 
comparative  e^ccess, — that  is,  a  high  **  globular  richness/'  The  i-ange  of 
error  with  the  clinical  hpemoglobinometcr  is  ftdly  ten  p(*r  cent.  ;  the  counts 
of  the  cells  are  especially  inaecjurate  in  this  disease  ;  tliere  may  be,  further- 
more  J  hfemoglobinfieraia,  all  factors  which  must  be  estimated,  and  in  the 
cases  I  have  seen  in  which  the  relatirms  were  carefully  studieil  (erght  In 
number)  no  comparative  excess  of  hfcmoglobin  beyond  die  range  of  errors 
could  beestablisht?d.  As  mentioned,  methfemt)globiu  may  be  present  in  the 
plasma.  Little  can  be  said  of  the  plaques,  except  that  the  French  school 
contends  that  they  are  ahvays  reduced,  and  that  this  constitutes  the  origin 
of  the  disease,  since  they  assume  the  plaque  to  have  been  the  progenitor 
of  the  red  cell     Protoplasmic  granules  may  be  seen  free  in  the  pla;sma,  and 
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{Til-detritus  15  not  rare, — whether  of  extra-vascular  origin,  howeverj  is  diffi- 
cult to  determine.  Numerous  fungoid  bodies  have  been  described,  proba- 
bly of  accidental  presence.  The  leucocytes  are  usually  normal  or  subnormal 
10  number;  leiicocytosis  lias  Wu  considered  a  favorable  sign  ;  an  agoual 
leooocytosis  is  c<jramon,  and  may  be  of  extreme  degree.  Generally  the 
peroeatBge  of  lymphocytes  is  increased,  and  myelocytes  may  be  present. 
The  le««3cyte8  have  been  described  as  microcytic.  There  seems  to  be  no 
diiubt  that  the  condition  has  l^een  w^nverttMil  intu  a  leukfemia,  and  vii^e  veract. 
Symptoms  and  Complications. — The  onset  is  usually  gradual,  but 
may  be  rapid  and  terminate  in  a  few  wc^t^ks.  The  j^Mitient  becomes  grad- 
ually weaker,  the  pallor  grows  more  marked,  the  inability  and  disineli- 
tmtioD  to  work  are  very  pronounced,  and  the  several  symptoms  of  tlic  dif- 
ferent systems  are  then  mlded  to  produce  a  general  clinical  picture  which 
\Tirieg  ooneidera!>ly  in  dit!orciit  ca^^es.  The  i?omplcxion  oi'ten  has  an  icteroid 
line;  the  patient  t"r»niplains  nf  a  dry,  irritable  skin,  though  excessive  i>er- 
«pinition  is  not  rare.  The  agonal  jx-rspi ration  has  been  noted  as  cadaverous. 
The  nutrition  of  the  hair  antl  nails  may  la;  impaired,  Petechiic  may  often 
be  seen,  eruptions  and  pigmentation  mi'ely.  Tiic  muscles  or  Ixjncs  may  be 
tender  on  pressupe.  Fever  is  a  quite  constant  symptom,  indicating  an 
int4>xicati<m  ;  it  is  usually  not  high  and  Is  irregular  ;  subnormal  temperature 
has  been  rarely  noted  ;  the  agonal  timiierature  may  be  very  high  or  verv 
low. 

AUmentwy  Symptoms. — The  tongue  may  be  densely  coatal ;  the  breath 

a  often  fetid  ;  simple  stomatitis  is  cfimmon,  as  are  ecchymoses  or  even  free 

Ikidiiig.     Both  an  excess  and  a  tleJiciency  of  salivary  secretion  Ijave  been 

described.     In  some  cases  there  is  anorexia ;  in  others  bulimia  or  pica  ;   in 

cubers  an  intense  thirst.     Thrush   lias  lxM?n  sc^n.     Distress  after  eating, 

lend  and  gaseous  eructations,  ami  gastric  distention  disturb  many;  nor  is 

vomiting  rare,  and  it  may  bring  up  blood.     The  gastric  area  may  be  very 

loider,  and  a  sense  of  resistance  may  lead  to  the  suspicion  of  neoplasm.    In 

die  majority  of  cases  diarrhcea  alternates  with  constipation.    The  diarrhoea 

is  more  often  mucous  than  serous,  and  may  be  excessive.     Flatus  is  often 

exeeaaive ;  meliena  is  rare.     The  enlarged  liver  may  be  tender. 

The  Circulatory  Sifstem, — The  hearths  action  is  usually  rapid,  and  attacks 
of  palpitation  tx-cur  frerjuently.  Stenocarflfa  may  be  very  severe  ;  syncojie 
amj  he  seen  in  the  later  stages,  and  marked  cardiac  asthenia  dominates 
noine  esses.  The  heart's  action  is  often  irregular  ;  the  pulse  is  quicks  soft, 
aod  of  low  tension.  On  inspect  ioii  the  ai>ex-bcat  maybe  seen  to  be  a  little 
displai^l  to  the  left,  and  to  be  very  fcc^ble,  in  marked  contrast  to  the  pulsa- 
hieh  may  be  seen  in  the  neck.  These  are  most  often  venous,  but 
thmbbing  in  the  neck,  nlMlomen^  aud  extremities  may  lie  present, 
tusA  a  capillars*  pulse  is  not  iufrefpicnt ;  there  may  be  an  arterial  thrill. 
The  b^iirt  seems  enlarged,  due  to  dilatation  ;  the  sounds  are  oft:en  not 
Stiioiift,  and  the  first  sound  may  frequently  resemble  the  second.  A  basal  sys- 
lolie  murmur,  often  extending  into  the  neck,  is  common  ;  a  mitral  systolic 


608 


THE   DISEASES  OF   THE   BLOOD* 


murmur  means,  as  a  rule,  a  dilatation-regurgit^tiou  ;  diastolic  murmurs  are 
rare.  A  venous  hum  is  usually  present  in  the  jugulars,  less  often  iu  otlier 
large  veins*  loudest  during  inspiratir>n.  Peripheml  arterial  murmurs  may 
be  present.  The  hemorrhages  usually  occur  well  along  in  the  disease  in 
the  various  sites  mentiouedj  commonly  trivial  iu  amouut.  Pericardial  efi'u- 
sioDS  rarely  cause  symptoms. 

Re^ph-atori/  SipnptomSs — ^Dyspnoea  Ls  c*>nstant,  and  often  extreme.  It 
may  be  constant  or  spasmodic,  or  of  a  heavy,  stertorous  tyjie.  It  is  exag- 
gemted  by  pulmonary  oedema,  hydrotliorax,  or  the  rare  pneumonia.  A 
slight  ci>ugh  Ls  quite  constant ;  exj^ectoratiou  is  scanty  in  tlie  absence  of 
oedema.  Ha?moptysis  is  very  rare ;  epistaxis  is  otlcuer  seen.  Apart  from 
the  urinary  signs,  there  are,  ^  a  rule,  no  renal  sym]>toms.  It  is  often  note- 
worthy that  the  markedly  degenerated  kidneys  could  have  functionated  so 
long. 

S}/mpiorn9  of  S^f>eeiai  $Sen^es, — Amaurosis  may  come  on  gradually  or  sud- 
denly ;  it  may  be  due  to  the  organic  changes  mentioned,  or  may  lie  acoora- 
panic*fl  Iky  no  ocular  signs.  Amblyopia  and  scotoma  have  been  noted. 
Partial  or  t4>tal  deafness,  anosmia,  and  anageasia  may  occur. 

The  Nervouft  System. — Headache,  vertigo,  tinnitus,  insomnia  or  somno- 
lence, [lanesthesiee,  and  tremors  are  seen  in  most  cases.  There  may  be  ruen- 
tal  hebetude,  loss  of  memory,  and  a  jietmliar  slowness  of  sjieech  ;  delirium 
is  not  uncommon,  wild  mania  is  rare,  agtinal  coma  common.  Coniiilsions 
may  occur,  ami  local  or  systemic  paralysis,  which  in  must  but  not  all  of  the 
cases  have  been  due  to  cerebral  hemorrhage.  A  pseudo- tabes  develops  in 
many  cases,  the  knee-jerk  is  diminished  or  lost,  tliei^  are  marked  ansBsthesia 
and  parresthesia  of  the  legs  and  feet;  there  is  some  incoi>rdi nation,  the  gait 
is  altered,  and  there  may  l>e  a  pseudo  gii-dle  sensation,  vesical  pamlysis, 
aud  even  loas  of  the  pupillary  reactions.  Symptoms  resembling  th«>se  of 
lateral  or  disseminated  sclerosis  have  been  very  rarely  described. 

Special  complications  have  Wn  in  mre  instances  the  apiieara.uces  of 
eancer  and  sarcoma  in  subjects  sutfering  fnjm  true  [>ernicious  ansemia. 

Diagnosis  and  Prognosis. — Pernicious  anaemia  may  l>e  confused  with 
severe  chlorosis  and  with  sec«mdaryanfemije»  especially  of  cancer  and  ga-tr*3- 
iutestiual  dist^ase.  Tlie  history  of  the  case,  tlie  physical  and  clinical  exam- 
inations, and  die  different  conditions  in  the  blood,  as  ah-eady  described, 
usually  allow  of  diflereutial  diagnosis.  In  rare  cases  of  chlorosis  and  can- 
cer it  may  l>e  impossible,  and  only  the  subsefpient  course  or  an  auto [xsy  will 
comi>lete  the  diagnosis.  The  pror^^nosk  is  to-day  almost  absolutely  fatal, 
except  in  the  pai'asitic  and  pueri>eral  cases.  In  some  cases  the  disease  may 
be  held  in  al>e}'ance  for  years  wifli  arsenic,  but  stx>ner  or  later  the  ivlapse 
comes,  and  although  a  second  pseudo-restoration  may  be  attained,  it  is  un- 
common and  at  l^est  transient.  In  a  few-  eases  no  relapse  has  occurred* 
The  diagnosis,  however,  must  always  lie  rigidly  scrutinized. 

Treatment. ^ — Arsenic  has  given  the  best  results.  It  should  be  pushed 
to  the  point  of  toleratioUj  and  should  signs  of  iut^>xication  arise  it  should 
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be  withdrawn  fur  a  short  time.     Care  should  be  tnken  to  avoid  arsenieal 

neuritig.     Fowler  s  solutioa  is  usually  the  least  irritating.     A  child  of  ten 

csLD^ftsa  rule,  be  advancetl  to  thirty  drops  per  day.     If  advLsable,  it  may 

be  given  per  rectum  or  hypodermatically.    The  use  of  arsenic  must  he  eoa- 

tinued  long  after  any  a[)|>ureut  rt^covLTV*     Iron  is  of  great  value  when, 

wwler  the  influence  of  arseuic,  improvement  has  beaime  established  ;  large 

<l<i6es  are  necessary.     Dunng  eouvalesct?nce  small  d^^ses  of  bichloride  of 

naercury  may  prove  of  decridetl  value.     Bone-marrow   is  the  most  recent 

trettment.     There  is  no  kno>vn  reason  why  it  should  do  goml  here ;  it 

mmi  be  marki^lly  altered  during  digestion,  aud  from  what  has  Ix^u  8aid  it 

«cms  obvious  that  the  subject  already  has  marrow  enough  of  his  own  ;  yet 

ID  a  certain  number  of  eases  g<xKl  and  even  striking  results  have  bc»en 

•cbieved.    Stengel  rect>mmeud??  a  phu*n  jam  comiKjsed  of  equal  parts  of  red 

mirrow  of  calf  or  lamb  and  gly^'crin,  well  mixed.     Suck  a  jam  is  very 

iiightly  irritating.      Should  diarrlicea  follow,  the  propoi*tiou  of  glycerin 

thould  be  reduced.     As  a  matter  of  fact,  it  m  with  regret  that  the  pro- 

bman  must  realise  that  lx>nc- marrow  has  nut  justified  the  hopes  anmsed 

bjr  Fraser.     The  admiuistratinu  of  spleen  has  also  been  suggested.     The 

tftoflfiiaioD  or  injection  of  defibriuate<l  blood  or  plasma  has  been  proposed 

lod  done.     Little  of  direct  actitni  can,  however,  be  exjiecteil   from  them 

dorpt  to  increase  the  intra-vasc^ular  eiivulation,  which  can  be  better  aceoui- 

plidked  by  injections  of  a  nine*tenth9  jier  cent*  NaCl  solution  into  a  vein  or 

«Qbcutaneously  in  large  quantities*     Marked  temporary  relief  may  follow. 

Li^rage  of  the  &tomach  and  colon  has  given  brilliant  results  in  some  cases, 

tod  aliould  be  employwl  in  all  cases*    It  should  l>e  thorough,  and  following 

tlie  lavage  the  colon  should  be  again  filled  with  saline  solution^  which  will 

be  tbsorbed.    Further  medication  is  confined  to  the  digestive  tract.    Pepsin 

and  HCl  are  usually  called  lor,  or  the  foml  may  l>e  preiligested.     Strych- 

unie  is  ofleii  of  distinct  value.     Intestinal  antiseptics  should  be  given  a 

tlioraiigh  trial.     While  they  do  not  reudcr  the  alinientar^^  tract  aseptic, 

mder  tlieir  use  digestion  is  often  improved.    The  diet  should  ccmsist  largely 

of  proteids  and  simple  carbohydrates.     Whenever  possible,  feeding  should 

be  fbroe<L     Rest  in  bed  should  lye  the  rule  until  the  blood  is  well  iipon  the 

raid  to  peoovery,  and  rest  from  work  for  months  after  apparently  ctjmplete 

r«coirery*     Maaaage  is  of  great  value,  and   should  never  be   neglected. 

Thimighout  the  treatment  the  bltxtd  should  l>e  rc^gularly  exaraineil  and  the 

trvatment  controlled  by  it.     **  Relapses"  are  much  more  intractable  than 

the  ftiBt  *'  attack.- ' 

LEUKAEMIA. 
A  disease  of  obscure  origin ^  chameterizcil  by  an  excessive  hypertrophy 
af  tyinpbatic  elements  in  the  blcKnl  aud  tissues,  with  uiarkeil  anaemia  and 
sjrmploiEM  of  intoxication.  There  are  acute  and  chronic  forms,  but  the 
two  seem  scarcely  distinct.  Like  chlorf>sis,  it  seems  to  depend  somewhat 
oo  eocMlitioDa  of  life,  previous  disease,  pi>or  hygiene,  esjiecially  overwork, 
elc  (the  majority  of  cases  oome  from  the  laboring  classes),  but  often  ap- 
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I>ears  independent  of  them  ;  males  are  most  often  affected*  While  it  i 
disease  of  middle  life,  there  is  in  childi*en  mon3  leukiemia  than  jK?rnieiou8 
ansemia, — in  faet,  one-sixth  of  the  cases  oo<;ur  in  children.  Of  the  cases  in 
children  the  niajority  are  of  the  mixed  tyiJe,  but  of  the  total  number  of 
Ijmphatie  and  acute  leiiktemiffi  the  majt>rity  are  in  cliildren.  In  children, 
malaria,  syphilis,  rickets,  tnberculosls,  chronic  enteritis,  and  the  infectious 
diseases  seem  to  have  antedated  an  undue  numl>er  of  the  cases.  Cases  of 
direct  heredity  have  been  re|X)rted  (two  congenital  cases  have  been  de- 
scribed), and  tmumatism  has  also  been  noticed  as  the  apparent  cause*  The 
evident  toxic  luitnre  of  many  9ymi>toms  has  led  to  the  view  of  a  possible 
infectious  pnx^ess,  and  many  microorganisms  have  been  described,  for  none 
of  which  any  etiological  relation  has  been  shown.  There  is  one  case  of 
quite  clear  contagion^  and  very  recently  it  has  been  stated  that  animals 
have  been  sLiecessfiilly  inoculated.  As  before  mentioned,  it  has  inter- 
dianged  with  j>ernicious  antemia,  while  with  Hodgkin's  disease  the  rela- 
tions seem  still  more  intimate,  and  seveml  instances  of  transition  have  l)een 
described.  It  has  l)een  seen  following  splenectomy  in  man,  but  cannot  he 
produced  by  that  o])eration  in  animals.  The  history  of  tl»e  study  of  leu- 
kaemia reveals  very  little  of  the  natui'e  of  the  disease  and  a  great  deal  of 
the  site  of  the  lesioiis.  The  occurrenw  of  alterations  not  only  in  the 
haematopoietic  organs,  but  also  in  tlie  lymphatic  tissues  elsewhere,^ — evi- 
dences of  an  exaggeration  in  the  production  of  lymphatic  cells, — and  the 
presence  in  the  circulating  blood  of  marrow-cells,  have  bet^n  tlie  chief  rea- 
sons for  the  view  that  the  conditions  in  the  circulating  lihxd  ai^  secondary' 
to  those  in  the  solid  organs.  The  c^jutraiy  view  h  that  the  lesion  is  in  the 
circulating  leucocyte,  that  the  increase  is  due  partly  to  tlie  abnormally  pro- 
tracted cell  life  of  the  leucixwtes  and  partly  to  cx-ll  multiplication  while  in 
the  circulation  (in  the  broadest  sense  of  the  term) ;  that  tlie  anatomictil 
alterations  in  the  hEematop4:iietic  and  other  tissues  are  tlie  result  of  the  dejx>- 
sitinn  t lie i^  of  the  excessive  leucocytes  of  the  circulating  blo<3d,  and  that  the 
so-called  marrow-cells  arc  really  abnormal  mononuclear  leucocytes.  In 
truthj  demonstration  either  way  is  difficult*  As  to  the  lymphatic  tissue^ 
there  arc  no  anatomical  or  physiologic  criteria  to  distinguish  resident  cells 
from  deposited  cells.  In  answer  to  tlie  statement  of  the  organic  theorist  that 
kan^okinetic  figures  are  in  excess  in  the  lymphatic  tissues,  the  humoral 
theorist  can  reply  that  until  the  karyokinesis  is  shown  to  lie  in  resident 
cells,  and  not  in  depo8it<^Hl  cells  [for  lymphatic  deposition  and  inflammatorv 
round*ccll  infiltration  a ix*  concedctl  by  all),  that  statement  proves  nothing. 
True  karyokinesis  (apart  from  the  problematical  division  by  granular  fis- 
sure) does  not  exist  in  theciiTulating  bkMxi  (as  examinetl)  in  quantities  suffi- 
cient tu  explain  the  great  cxcoss*  Yet  it  does  tx'cur  in  excess  of  the  nor- 
mal, and  if  in  defence  of  the  organic  theoiy  it  can  be  pleaded*  in  those  cases 
where  cell-division  in  the  organs  has  not  l)een  found,  that  leucocytic  pro- 
duction occurs  paroxysmally  and  in  hx^l  areas,  why  cannot  the  same  excuse 
l>e  offered  for  the  paucity  of  karyokinesis  in  the  blood,  when  we  consider 
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bow  infinitely  email  a  iM>rtion  of  the  cireulating  blt>od  is  studied?     Kor 

CAD  ilw?  alteration  in  tbt*  red  ce\h  of  the  marrow  be  used  to  sujjport  the 

organic  theon*,  since  the  same  rhaoges  occur  in  other  couditioas,  and  since 

the  derivation  of  white  from  r»xl  ur  reil  fnjm  white  eell-^  is  eiitii-ely  iin- 

|imbable.     The  two  diief  arguments  in  favrjr  of  the  ideutity  as  watidering 

niarrow*eella  of  the  myelocytes  oi'  Elirlieh  are  their  lack  of  ainteboid  move- 

DieotB  and  the  prei^euce  of  neutrophile  granulations.     As  in  the  amcelHrid 

Ddvioients,  they  are,  indaxl,  aU'^mt  from  marrow-cellft  and  pmsi-nt,  though 

ilifhtly,  hi  normal  mononuclear  cells*     Tlie  distinction  is  of  little  avail  in 

|pukffittiia»  &inee  here  the  no n -granulated  mononnrlear  eellg  Imve,  as  a  rule, 

ao  aum^ljoid  movement.     The  neutrophile  granulations  of  liunuin  marrow- 

oeUsand  the  ocourrenet^  of  such  eelb  in  the  circulating  blood  of  nio:^t  cases 

oTIeukiemia  are  arguments  in  favor  of  the  organic  schiKirl  which  have  not 

ken  saocessfnlly  met.     The  chief' fault  of  the  huraomi  the<>ry  is  that  we 

kave  ot>  physioKigital  or  pathological  anah>gues  for  t!ie  postulatitl  delayed 

<levol()|imeut  and  destruction  of  white  c-ells ;  prolongation  of  the  life  of 

iodividiial  eelU  by  their  «*wn  disease  would  l>e  uni<|ue.     And,  furthermore, 

tb  evidences  of  cell-de>jeneratii>n8  {which  follow  tlie  general  types  of  (?e\U 

liegeaeration)  in  the  leucocytes  in  leukaemia  are  usually  pi^eseut  in  exceaa, 

which  disagree!^  with  the  humoral  tht*orv.     It  is,  therefore,  less  l>ecause 

tfce  organic  theor)^  is  proved  than  Ixtanse  the  humoral  theory  is  incompre- 

beniihlc  that  the  former  is  generally  accepted.     The  more  recent  theory 

tint  fetikiemia  is  due  to  some  gastro-intestinal  infection,  in  that  we  have  a 

eOBituit  absorption  of  some  cheniotat*tic  substance  which  arouses  an  al> 

nofnial  leucocvtac  ai-tivity,  is  highly  suggestive.      As  yet,   however,  we 

know  of  DO  chemotactie  leuoocytosis  which  in  any  way  resembles  leuka^^lia. 

Tbe  tnalogons  view  that  the  |M?ptones  of  digt^stion  are  not  rcconveite*!  to 

OOl^lable  proteids,  but  are  alisorlK'tl  as  such  and  produce  hvperlcuccjcvto* 

m,  lacks  physiological  sanction  and  exjierimental  confirmation.     In  noway 

has  tile  use  of  albumoses  or  peptnue,  either  in  normal  or  in  displenized  ani- 

mMis  (who  are  subject  to  lenktemia},  Im^cu  able  to  prmluce  anything  like 

Imknnta.     The  ulterior  question  of  the  cause  is  not  only  obscure,  but 

Mbaogt  unstudied.     Whether  a  conditiim  of  chronic  nucleinie  intoxication 

(Honbaczewski)}  the  result  of  an  ulterior  toxiemia,  could  account  for  the 

pfaeooinena  is  at  present  doubt fnh 

Patholofiry. — The  akin  in  leuktemia  is  usually  of  a  j^iale  yellow^ ;  in 
fiotor  cases  this  has  bec»ime  dee|»enefl  into  a  dusky  brown,  and  patches  of 
dmfk  pigmentation  are  not  rare.  A  few  cases  are  of  alal>aster  whiteness, 
maiiy  are  icteruid.  Ran^  eases  have  a  normal  color.  As  a  rule,  the  mucous 
HKobnuies  are  shaded  like  the  skin.  Lesions  in  the  skin  and  suljcntaneous 
tisHiesarp  of  t%vo  kijids, — lymphatic  and  coincidental.  In  a  few  cas<*s  the 
Irmphatif*  de{>osit8  have  been  extensive,  in  the  form  eitlier  of  nodulefs  or 
of  flat  plateB,  hard,  usually  pairdess,  and  surrounded  by  tx^zematous  inflam- 
mslifili;  not  randy  the  depositions  jdc^erate.  They  si^^m  to  prrnx^  from 
tilt  vcMcls  of  the  gUods,  and  are  most  marked  in  the  dee|jer  layers  of  the 
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chorium.  A  pc^-iilinr,  hanl  (edema  may  surmiind  the  lesions.  While  such 
lesions  occur  in  leukaemia,  not  all  cajses  of  lyoiphotleriuiii  [xTniciosa  or 
myoosis  fungoide^  ai^e  leukaemic ;  in  the  most  typical  cases  1  have  i?een  the 
blocd  wa**  normal  except  for  an  increase  in  the  oxyphilic  cells,  so  often  sec^n 
in  j^kin-disease\s.  Accidental  cutaneous  lesions  arv  erythema^  prurigo,  ec- 
zema, acne,  and  a  persistent  furuncidosia.  Cutaneous  ecchymoscs  are  not 
rare,  and  may  leave  spots  of  pigmentation.  The  fat  is  less  well  preserved 
than  in  any  primary  ansemia.  Apart  from  ledema,  most  subjects  are 
distinctly  emaeiaterh  (3iiema  is  common,  and  is  of  four  types  i  gen- 
eral (aufcmic);  cardiac  fe<^ema  ;  local  oedema,  due  to  venous  stasis;  and 
a  hard,  lymphatic  fcdcma,  due,  it  is  held,  to  pressure  up>n  the  lymph- 
chauuels. 

The  Ci/Tuiafory  ASi/stem, — The  heart  is  often  dilated.      Moderate  fatty 
change  is  common,  extreme  degeneration  rare.     End  ward  it  is  affecting  the 
valves  of  tljc  Ictl  Lt^art  is  not  rare*    Between  the  stmnds  of  muscle  are  l^m- 
pliatic  dejK»6itions  of  various  sizes,  and  myocardial  eci*hymoses  are  common  : 
the  niemhranes  may  )>e  similarly  aHected.     The  [>ericardiuni  may  Ije  thick- 
ened aud  be  distended  with  etl\ision.     The  great  vessels  often  show  a  hya-       i 
line  degenerati*m,  and  lymphatic  collections  may  lie  between  the  coats ;  thefl 
arterioles  and  capillaries  are  nsually  degenerated.     Hemorrhages  ai"^  very  ^ 
frequent  in  leukaemia,  either  sjxiutaneous  or  excited  by  slight  injuries  *  they^j 
may  occur  anywhere  in  the  body*  ^M 

The  Respirfflon^  Np^cm.— Lymphatic  dej>ositi<»ns  (x*cur  throughout  the  ^ 
tract,  in  the  e|tiglottis,  larynx,  and  trachea  (not  rarely  producing  obstruction), 
and  often  to  a  wide-spread  extent  in  the  lungs.     The  colla*tions  must  b©< 
distinguLshetl  from  tul>ercles,  which  they  closely  resemble.    Those  in  the  air- 
pa^isages  may  ulcerate,  those  in  the  lungs  may  break  doAvn  and  form  cavi- 
ties, while  in  other  cases  pi*essnre  on  a  bronchial  tube  will  pnHhice  an  area 
of  atelectasis.     Epistaxls  is  common,  hiemoptysis  rare.     The  pleura  is  oftenj 
thickened  and  studded  with  the  lymphatic  tul>ercles ;  effusion  is  common, 
and  may  rarely  he  bloody.     The  cervical,  bronelual,  or  mediastinal  glandg 
may  be  much  enlai'ged  and  press  upon  and  displace  the  organs.     The  dia- 
phragm may  Ix*  heavily  infiltrated.     The  O-incorae  and  CO,-output  have 
been  found  normal. 

The  AUnie^itary  TmcL — Stomatitis,  gingivitis,  and  pharyngitis  are  often 
seen,  sometimes  ulcerative  or  hemorrhagic.  The  lymphatic  glands  l^eneath 
the  tongue  and  at  its  base,  the  tonsils,  and  the  phaiyngeal  tonsils  may  be 
hugely  enlargtM:l.  The  salivary  glands  have  lieen  rai-ely  infiltrated  and  en- 
larged. In  the  stoma<:4i  and  intestines  tlie  same  lymphatic  collections  are 
noted »  usually  just  beneatli  the  mucosa  which  is  e^Ievated  by  them,  often  of 
large  extent,  and  obviously  enlargements  of  previously  existing  follicles  and 
patches,  though  heteroplastic  infiltrations  occur.  Ulceration  is  moi'e  common 
in  the  intestines  t!ian  in  the  stomach,  and  the  ulcers  sc^m  to  be  in  some 
cases  the  site  of  'terminal  infW-tion.  In  a  few  ca^'es  the  lymphatic  deposits 
in  the  intestinal  tract  have  been  so  extensive  and  in  the  other  parts  of  the 
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bodysosparse  tliat  the  terra  *^  intestiiial  leukiemk*'  has  been  coined*  While 
iochadassof  ca^^es  t-amiot  yet  be  cuneedeil,  it  must  Ix?  iusistetl  upjo  that  the 
rich  coUections  of  lymphatic  tissue  in  the  intestinal  tract  are  to  be  coasidenMil 
16 phpialogical  lymi*hatic  tissue  ami  aat  as  a  barrier  againM  infection,  and 
this  2^|>Ii€s  also  to  the  ai>|>endix.  The  HCl  acidity  and  gastric  ferment'? 
have  Wo  fonod  dirainished  and  absorption  incc»mplete.  The  liver  in  nearly 
alimyg  symmetrically  enlarg-Hl,  often  excessively,  and  the  dands  in  the 
fisurealso.  Its  tissue  h  hard  and  of  light  color j  often  mottltd  by  areas 
of  lighter  tissue  or  pigmentatii»n.  The  lymphatic  deposits  cn-cur  aUmt  the 
portal  vessels,  along  the  connective  tij^sue,  and  as  winding  streams  between 
the  liver-cells,  especially  in  the  perij>heml  zt^ne  of  the  lobules.  The  collec- 
tioDs  may  press  upon  small  portal  vcios  and  obstruct  tlieni  ;  dilated  lymph- 
chaooeU  suggest  a  similar  obstruction  to  them.  Peribiliary  deposits  are 
rarer,  but  do  occur.  The  li\Tr-c«:'Ils  are  usually  fatty.  In  a  few  cases 
small  areas  of  liver  have  seeuuHl  to  have  returneil  to  the  embryonal  condi- 
tioo,  with  e\'idenoes  of  plentiful  cell-division.  There,  may  be  an  excess  of 
irofl  in  the  li%^er,  in  irregular  distribution.  Chemical  studies  of  the  liver 
and  bile  have  given  contraiJictory  results ;  they  serve  only  to  show  that  the 
iiici^ase  in  xanthin  bodies  does  not  occur  in  the  liver  and  that  abnormal 
cvgaaic  acids  may  occur  there,  Tlie  pancreas  may  he  enlargetl  and  hard, 
•odwill  then  present  lymphatic  deposits  between  tlie  acini.  Fruttids  and 
fiitsare  po*jrly  assimilated  in  leukaemia. 

The  Genito-Urinary  Tmd. — The  kidneys  are  enlarged,  hai^dj  light  in 
eoW*  L\Ti3phatic  infiltration  is  most  niarki^d  in  the  cortex  ;  it  is  groujied 
tboat  the  tufts  and  the  vessels^  and  is  irregularly  insinuated  Ijetweeu  the 
tiihules.  Large  nodules  may  occur.  The  parenchjTna  is  usually  fatty  ;  the 
wnaective  tissue  has  in  rare  cases  bea>me  amyloid.  Uric  acid  or  hemor- 
rhagic infarcts  are  rare. 

The  Urine. — The  amount  is  usually  normal,  not  rarely  excessive;  it  is 
brpenidd,  due  to  acid  phosphates.     The  urea  and  phosphates  are  usually 
in  €Xoes»  of  the  diet,  but  the  proportion  of  ui^a-N  to  total  N  is  dimin- 
ished.   The  total  N  is  in  excess  of  the  diet, — an  excessive  tissue-Klisinte- 
gririon.     The  sulphur  is  in  excess,  especitdly  the  neutral  sulphur  and  the 
ethereal  sulphates.     The  ammonia  is  normal ;  there  may  be  traces  of  fatty 
add,  but  not  lactic  acid.     The  uric  acid  is  marketily  increased,  while  tlie 
UDoODt  of  normal  xanthin  bodies  is  enormously  exaggeratetl,  and  with 
tbeie  are  uncleinic  bases  not  normally  excreted.     Albumin  is  unusual ;  al- 
bimiodes  and  an  excess  of  nueleo-alhurain  may  be  present,  likewise  histon. 
Tiibe-€a£t6  are  unusual ;  leucocytes  in  the  urine  should  suggest,  not  renal 
isiltnilion,  but  vesicjil  ulceration.     Hiematuria  is  not  rare,  and  hfemoglo- 
bimiTUi  has  been  described.     The  diazo- react  ion  may  l>e  present. 

The  adrenal  bodies  may  be  infiltrate<l  and  eulargecl,  and  have  caused 
dodi  by  rupture.  Subraucrms  collectifms  may  exist  in  the  pelvis  and 
VbMer^  and  ulceration  has  l)een  seen.  Stf>ne  is  rare.  The  testes,  epidid- 
wme^  and  ovaries  may  be  infiltratal,  and  also  the  c<:»rpora  cavernosa,  in 
Vol,  v.— 33 
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several  casea  the  cause  of  priapism.     Tlie  jxTifoiieum  may  be  studded  witl 
lymphatic  tubercles,  aud  may  contain  a  large  effasion. 

The  Nervous  Syaieni. — Lesions  are  not  commou.  There  may  be  lym- 
pliatic  rallections  on  the  menibraues,  a!>oiit  the  blood-  and  lymph-ohuimek 
of  the  brain  and  cord,  or  small  eojhymoses  ;  in  only  one  case  were  brain- 
tumors  present.  Degenerative  changes  in  the  jwsterior  columns  and  also 
in  the  medulla  have  been  dt'scril>ed.  Ltx^al  muscular  degenerations  have 
been  seen  as  the  result  of  [perineural  hemorrhage. 

Spfcmi  Tl^mies, — Enlartremcnt  of  the  orbital  lymphatic  tissues  may  be 
marked,  Hcmc^rrhages  and  infiltration  of  the  lens,  iris,  and  choroid  coat 
have  l)een  rare,  but  the  rt^ina  is  almost  constantly  affected.  The  csjUectious 
al>out  the  dilated  vessels  may  Ix^  very  prominent,  small  vessels  may  Ix?  ob- 
structed, and  irregular  areas  of  jmie  sclerosis  and  fatty  degeneration  follow. 
Tree  hemorrhage  is  common.  Dcjiosits  into  the  eyelids  and  tear-glands  have 
l>een  noted^  while  cataract  is  not  rai'e.  Deposits  and  hemorrhage  have  been 
described  in  the  internal  ear.  The  thyroid  gland  is  not  rarely  enlarged, 
due  most  often  to  venous  engorgement,  rarely  to  lymphatic  infiltration. 
The  thymus  gland  is  often  enlarged,  esji^x'ially  in  children,  and,  indeed,  in 
a  few  instauces  the  first  sign  of  leukaemia  has  Ijeen  thymic  ejilargement. 

The  HsetnatojKneiw  Organs. — The  lymphatic  glands^  in  part,  may  be  I 
enlarged  in  any  ca^se  of  leuktemia,  but  it  is  in  connection  ^\'ith  lymphatic | 
lenkaemia  that  the  enlargement  Is  most  marked.  The  sujierficial  glands  are' 
commonly  affected,  and  the  cen'ica-l,  mediastinaU  axillary,  and  i^etro-jx^ri- 
toneal  groups  may  constitute  veritable  tumors.  They  ai-e  usually  soft,  hut 
may  be  hard,  The  color  may  l>e  white,  yellow,  hemorrhagic,  or  rarely 
greenish.  The  enlargement  is  de[>endent  u(>on  cellular  overgrowth  ;  fibro- 
sis is  rarely  present.  The  cellular  excess  is  cxmiposed  of  several  dements : 
small  cells,  quite  like  normal  lymphwytes,  large  mononuclear  lymphatic 
cells,  cells  with  horseshoe  nuclei  without  tJie  rich,  tightly  woven  chromatin 
of  the  [x>lymorphous  leufx»cytes,  small  and  large  c^Ils  witli  small  central 
nuclei  and  large  |>rotoplasm,  pi-oljably  hyperplastic  endothelial  cells,  oxy- 
philic and  }>asophilic  cells*  Large  globnliferous  cells,  as  recently  described 
by  Musser  aud  Sailer,  are  a  new  entity  in  leukiemic  glands.  Pnjliferative 
arteritis  may  f>ccnr ;  also  small  an^as  of  softening  aud  necrosis.  The 
lympbH-hanuels  are  patulous.  There  is  little  tendency  to  grow  through 
the  capsule,  but  the  enlargements  otten  follow  the  line  of  lymphatic  cur- 
rents, so  that  direct  metastasis  seems  demonstrated.  In  mixed  leuksemia 
the  collections  in  the  glands  are  a]it  to  be  more  iri*egnlar  in  distribution  and 
polymorphous  in  type  than  in  lymphatic  leukaemia  ;  oxyphilic  and  l>ajsophilic 
granulations  are  also  much  more  frcfjuent.  Karvokinesis  is  irregularly 
observed  ;  sometimes  no  signs  of  it  can  i>e  found,  while  again  it  may  be 
abundant.  Evidences  of  nuclear  degeneration,  hyiierchromatosis,  and  hy- 
pochi'iiinatosis  aiT  often  seen.  Tiny  hemorrhages  are  common.  In  the 
acute  lyiuphatie  leukaemife  the  type  of  cells  has  generally  l^een  mcvre  uni- 
form, and  usually  of  the  lymphocytic  type.     It  cannot  be  held  that  cliangea 
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in  the  lymphatic  glands  are  eapecially  characteristic  of  lymphatic  leukaemia ; 
io  fact^  while  some  cases  of  lymphatic  leukaemia  show  ouly  the  glandular 
'  CDkrgemeiite,  other  cases  have  spleen  and  marroAv  changes  in  prep>nder- 
*  ittc^.    By  lymphatic  leiikfeoiia  is  meant  one  whose  excess  of  cells  is  of  the 
lymphatic  t)^,  not  that  it  ha^  originated  in  lymphatic  glands  necessarily, 
for  the  same  tSBSue  is  in  the  spleen,  marrow^  and  intestinal  tract.     The 
tplem  is  enlarged  moderately  in  lymphatic  aiitl  markedly  in  mixed  leukse- 
naia;  in  seveml   cases  it  has  been   reported  m  normal.     The  capsule  is 
tkickeoed  and  very  hard,  and  the  fibrous  traljeculo?  are  overgrown.     The 
pulp  itself  is  soft  ;  it  may  be  ansemic  or  Iiyix?ran£emic,  according  to  which 
the  color  varies.     It  may  }>econie  attached  to  other  \nscera^  and  has  pm- 
dooed  proesure-necrosis  and  intestinal  perforation.     Hemorrhagic  infarcts 
are  not  rare,  nor  are  areas  of  degeneration  and  softening  ;  and  rupture  has 
oororred  in  both  acute  and  chronic  cases.     The  cellular  excess  usually  cor- 
Rspoods  to  the  de[K>sitions  in  the  lymphatic  glands  with  the  adtlitiou  of 
igOB  of  red-cell  destructioUj  pigmentation,  globuliferous  and  sideriferous 
odla.    Wandering   myelocytes   may  he  seen   in   either  spleen   or  lymph- 
ghods.     Chemical  studies  are  in  accord  only  in  the  fiudiiig  of  xanthin 
bttee  and  fatty  acids  in  excess,  and,  in  a  few  cas4^s,  of  all>umoses.     The 
alteittions  in  the  btme-marTOw  are  twofold.     One  consists  in  the  same  com- 
pwisatory  hyperjilasia  seen  in  pernicious  amemia.     This  change  is  ojustaut. 
It  <x?curs  in  the  long  bones  especially,  eitlier  alone  or  in  association  with 
the  lymi>hatic  change.    The  essential  alteration  is  tlie  lymphatic  overgi'owth 
knoirn  as  the  pyoid  marrow.     This  consists  fjartly  of  a  hyperplasia  of 
loarrow-cells  and  of  resident  lym]>hocytes,  and  partly  of  collections  of  the 
types  of  cells  noted  in  the  infiltrations  elsewhere  in  the  body.     The  pro- 
portion of  these  classes  varies.     In  some  cases  the  myeloe\i^8  make  up 
tbUMt  the  entirety  of  the  incrciise  ;  in  some  the  lymphocytosis  is  marked, 
in  others  the  leucocytes  are  present  in  large  numbers.     Karj^okinetic  figures 
UttV  be  seen,  and  also  degenerative  changes.     The  capillary  walls  are  often 
wy  fragmentary,  and  suggest  one  reason  for  the  circulatory  myeloc}^osis. 
Htmorrhage  may  be  present,  or  areas  of  softening  or  necrosis.     In  rare 
Cigies  the  marrow  changes  have  been  entirely  wanting  so  far  as  studied  ; 
but  in  no  case  has  the  study  been  complete  enough  to  warrant  the  statement 
Ihat  no  marrow  changes  existtd*      In  several  eases  tlio  marrow  chauges 
were  the  sole  alterations  noted.    Here  again,  howe%'er,  the  body-tis'?ues  were 
not  so  completely  studied  as  to  wan-ant  the  diagnosis  of  a  purely  myeloge- 
ooos  leuka?mia.     Since  in  all  probability  tiie  lesions  are  always  threefold, 
— hyperplasia  of  resident  tissue,  infiltration  witli  ciRnilating  colls,  and  in- 
flimmatory  round^sell  proliferation,^ — ^somc  alterations  occur  in  the  various 
liatoei  in  all  oaJies.     Marked   marrow  changes   may  l:»c  present  in  acute 
CiiJOBy  in  lymphatic  cases,  and  with  exceptional  splenic  in%'olvement.     On 
the  other  hand,  they  may  l>e  very  sjiarse  in  cases  in  which  myelorytes  wei-e 
in  excels  in  the  blof)d.     In  some  cases  the  brunt  of  the  organic  changes  falls 
up>n  other  than  the  haematopoietic  organs, — for  instance,  the  skin  or  the 
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iutei^titial  tract,  At  preseut^  therefore,  the  types  of  leukaemia  are  not 
ati"ictly  rehiki.!  to  ditfereut  urgaiiie  t-hanget?,  but  rather  to  the  tv|ie  of 
lymphatie  cells  most  notably  involved,  it  being  clear  that,  apart  from  the 
.  jnyehx'y teg,  the  origin  of  the  variouss  lymphatiL'  cx'lls  is  not  restricted  to 
certain  organs,  they  are  probably  derived  from  lymphatic  tissue  universally. 
In  tlie  marrow,  spleen,  and  lymphatic  glands  various  cocci,  bacilli^  and 
coccidial  structures  have  been  described.  At  pi*esent  the  evidence  for  them 
is  not  strong.  In  these  same  organs  the  Charcot- Ley  den  crystals  may 
sometimes  be  seeD  in  excess  post  mortem.  They  are  not  peculiar  to  leu- 
kaemia, but  have  been  held  to  indicate  medullary  involvement.  Osteo- 
malacia and  osteoselerDsis  have  been  rarely  observed. 

The  Blood, — ^This  is  usually  a  jiale  pink.  In  none  of  the  eases  I  have 
seen,  and  in  several  of  which  the  mtio  was  higher  than  one  to  four,  wei-e  the 
often- described  puriforni  or  ehocolate  ap{>earances  present.  The  pale  color 
of  the  clots  testifies  to  the  leucf>cytic  excess.  Coagulation  may  be  gslow  and 
incomplete;  but  which  factor  of  coagulation  may  be  at  fault  is  not  known. 
It  does  not  seem  likely  that  it  is  due  to  alhnmnses.  The  specific  gravity 
is  reducetl,  but  never  so  low  as  in  pernicious  aneemia.  The  alkalinity'  is 
generally  stated  to  be  diminished.  In  two  cases  (one  just  before  death  and 
one  in  the  full  swing  of  the  disease),  in  which  I  estimated  the  reaction  by 
von  Limtieck^s  methcKl,  the  alkalinity  was  uormaL  There  is,  however,  no 
doubt  that  the  basic  cajjacity  is  increasetl,  and  various  fatty  acids  have  been 
isolated  from  the  plasma.  The  jireseuce  of  |>eptone  has  never  been  de- 
monstrated ;  albumosiemia  is  uncertain.  The  pmpcjrtions  and  the  quanti- 
ties of  tlie  plasma  proteids  have  not  been  well  studied.  Uric  acid,  the 
xanthin  bodies,  and  leucine  have  often  been  found  in  excess ;  also  lecithin 
and  nucleiuic*  phosphoric  aciJ.  The  chlnrides  are  in  excess,  due  to  the 
sodium  salt ;  the  phosphates  and  sulphur  are  in  excess  ;  potassium  is  di- 
minished ;  glycogen  may  be  in  excess,  both  in  the  cells  and  free  in  the 
])lasma.  Fat  may  olso  l>e  in  excess,  Oligocythfemia  is  the  rule:  in  ad- 
vant^l  cases  geuerall}'  between  2,500,01)0  and  4,rMX)jOOO  ;  in  severe  cases 
Wow  1,000/M}0.  The  cells  ai-e  usually  pale,  and  present  a  varying  degree 
of  iKiikilocytosis  and  of  ixdychrcmiatophilia*  Nucleated  erythrocytes,  al- 
though rare  or  j>erhaps  absent  in  the  pui'cst  lymphatic  and  in  the  acute 
cases,  in  the  raixeil  type  are  often  present  in  numbers  in  excess  of  those  in 
pernicious  anaemia.  Normoblasts  are  most  common,  but  in  my  experience 
mierc>blasts,  poikiktblasts,  and  gigantu blasts  have  been  as  ft^juent  as  in 
jJCTuicious  aufemia.  While  they  pi-obably  cannot  be  held  to  indicate  that 
the  myelogenous  elements  of  the  marrow  are  especially  involved,  they  do 
indicate  secondary  changes  with  the  pRxluction  of  a  red  marrow.  Amre* 
bold  movements  have  been  seen  in  the  reil  cells,  Karyokinctic  figures  are 
rare,  but  nuclear  degenerations  are  common.  The  hsemoglobin  is  usually 
much  below  the  j>ereeutage  of  cells  ;  the  lower  the  cell-coimt  the  higher  the 
color- index,  as  a  ride.  Our  knowledge  of  the  plaques  is  as  incomplete  as 
are  our  methods  of  studying  them. 
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i, — ^Nearly  all  cases  not  under  treatment  bave  over  100,000 
per  cubic  millimetre ;  f5rom  150,000  to  300»000  is  the  usual  uuiulier.     Not 
utioomtDonly  the  number  may  rise  to  700,000  ;  alxive  that  figure  the  eases 
ire  rare,  but  1,4<X),000  bave  been  noted.     The  average  pn3i>ortiun  varies 
from  one  to  twenty  to  one  to  four ;  rarely  the  white  cells  may  e^jiial  or  ex- 
ceed the  red.     The  number  varies :  daily  variations  of  50,000  in  the  finger- 
blood  are  not  rare.     Intercurrent  diseases,  es{>ecially  intectious  processes, 
may  markedly  nxlnce  the  tuimlx^r,  but,  as  in  the  cases  imjiroval  by  treat- 
ment^ the  qualitative  changes  persist.     According  to  the  blood,  there  are 
two  types  of   leuksemia.^ — the  lymphatic  and    the   mixed    or   leuc(X?\^ic, 
Either  of  these  may  Ije  acute,  but  the  majority  of  acute  eases  are  of  the 
lymphatic  type.     In  the  lymphatic  tyi>e  the  increase  consists  largely  of 
Ijmphocytes,  which  are  by  no  means  of  normal  apijearance,  but  vary  very 
moch  in  size,  in  the  relations  of  nucleus  to  firotojilasm,  and  in  tlie  a]>iiear- 
tDceof  the  chnvmatiu  ;  they  are  always  ungranulated.     In  acute  leukaemia 
tk  large  and  aberrant  lymphatic  forms  are  usually  in  marketl  excess* 
Kiryokinetic  figures  an?  rare,  and  dei^ouerations  are  less  common  than  in 
tie  mijced  type.     Lym|»hffiniia  is  coiunioiily  connectetl  with  a  prejKtnder- 
tnoeof  involvement  of  the  lymph-glands,  l>ut  need  not  be.     Grauulatioos 
of  normal  type  are  rare, — that  is,  prest^nt  in  normal  numlx^'s.     Ma-^t-cells 
tod  myelocytes  are  rare,  often  absent.     In  mixed  leukaemia  the  cliief  char* 
irteristics  are  the  irregularity  of  incn^ase  and  the  polymorphous  ciiaracter  of 
the  ^'arious  cells.      In  nire  cases  the  relative  jicnx^nta^cs  of  the  various 
cells  remain  within  the  normal  limits.     In  most  cases  the  lymphocytes  are 
markedly  reduced  in  percentage  (their  numl>er  may  remain  normal,  but  is 
iwne  often  excessive),  while  the  exci^ss  consists  of  the  larger  cells.     In 
Wilt  cases  the  mononuclear  and  transiti<>nal  leucocytes  are  disproportion- 
•tdy  increased,  in  other  cases  the  ixjlynioqihous  leucfK^vtei^  constitute  the 
Wk  of  the  excess,  w*hile  in  other  eases  the  myelocytes  may  l>e  the  excessive 
&ctor.     In  rare  cases  the  myclix-ytes  aix*  absent ;  usually  they  form  from 
fifteen  to  thirty-five  per  cent  of  the  t^ital  white  cells,  in  some  cases  more 
tiia  half.    Here,  again,  polymor]Tliism  is  the  distinguishing  featiin*.    In  the 
•flie  case  the  relative  proportions  i>f  the  different  cells  may  shift  widely 
bom  time  to  time.     The  polymorphous  l^IIs  are  of  varying  size  ;  their 
Boclei  are  of  all  sizes  and  sha|>t^  and  have  partly  a  tight  and  partly  a  loose 
ctprmitttin  net- work  ;  their  neutrophilic  granules  may  be  spai^e  or  irregu- 
larly chunped,  their  amnelxiid  activity  lielow  normaL     The  mononuclear 
tnd  transitional  leuco<-*ytes  are  likewise  irix^gular  in  their  morphological  at- 
iBbutes  ;  in  leukeemia  they  have  less  anirel)oid  activity  than  normally*    The 
Hiytloc^'tcs  vary  from  seven  to  thirty  micro-millimetres  in  diameter,  their 
nuclei  are  quite  large  and  usually  concentricallv  placed,  the  chmmatin  is 
difibfke  and  faintly  stained,  and  the  protoplasm  contains  neutrophilic  grannla- 
tioQs;  a  few  contain  typical  oxyphilous  grtinulations»     Oxyphilic  t^lls  may 
be  in  marked  excess  up  to  ten  |ier  cent,,  or  they  may  he  present  only  in  the 
oormal  nural>er  ;  they  point  to  no  tissue  of  origin,  but  are  verj^  irregular  in 
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form.      The  fine  basophilic  grauulationa  may  he  iiici'eased;  quite  of 

Borat!  gramilations  are  amphoteric.  ]Mast-eells  occur  notably  in  some  i 
and  are  absent  in  others.  The  neutrophilic  granulations  may  be  quite 
oxyphilic.  Degenemlions  are  common,  and  may  reach  ten  per  cent,  of  the"' 
total :  they  couisist  of  hyjMJchromatosis,  hyperchrumatusis,  and  vacuolization, 
with  loss  of  noclear  membrane  and  dispension  of  the  chromatin,  and  ex- 
trusion of  the  nuclei*  Fatty  degeneration  has  bIbh  been  described,  and 
some  cells  contain  pigmeut  and  t^'ll*remains* 

Symptoms  and  ComplicationB. — Acide  Imkwmia  occurs  most  often 
in  children.  It  begins  with  general  pains,  vertigo,  headache,  and  feelings 
of  extreme  weakness  and  malaise.  A  chill,  alKlomiual  i:>ain^  or  a  hemor- 
rhage may  be  the  fin^t  symptom.  The  fever  is  irregular  and  often  high. 
The  lymph-glands  and  spleen  swell  rapidly,  but  not  to  a  marked  extent,^ 
and  a!^  tender.  There  is  ulceration  in  the  mouth  and  in  the  intestines  ;  diar*" 
rhoea  is  frequent.  The  hemorrhages  are  both  visceral  and  sujierficial,  may 
be  very  extensive,  and  in  the  skin  come  out  in  rapid  crops.  The  patients 
are  markedly  tuxie,  and  usually  die  within  a  fortnight,  though  some  cases 
ameliorate  after  the  first  severe  onset  and  last  a  couple  <jf  months.  The 
blood  shows  a  modenite  leukaemia ;  the  excess  of  cells  consists  of  small  and 
large  non-granulated  mononuclear  cells, — all  classed  as  lymphocytes  by 
some,  but  this  is  denied  by  others.  Myelocytes  and  graimles  are  rare.  In 
some  cases  the  white  cells  in  the  blood  fall  to  normal  before  death.  It  is 
obvious  that  the  subject  needs  study,  Sc^me  of  the  cases  seem  rather  to 
have  been  purpurtej  while  others  have  probably  been  acute  exacei'bations  in 
chronic  leukfemia.  ■ 

Chroyuc  Leukwinia, — The  onset  is  generally  gradual,  but  acute  onset 
is  not  rare.  Pallor,  pain  in  the  left  hy|>ochondrium,  dyspmea,  glandular 
enlai'gements,  and  circidatory  symptoms  are  usually  the  first  symptoms, 
Hemorrliage,  priapism^  or  fever  may  be  the  initial  symptom. 

General  Stpnptoms. — The  asthenia,  the  changes  in  the  mental  conditioDy| 
and  the  symptoms  of  intoxication  are  not  so  marked  as  in  pernirious  ana 
mia.     CEdema  may  be  excessive.     Fever  is  quite  constant,  usually  irregu- 
lar, and  the  termination  of  an  undiagnosed  case  may  simulate  an  acute 
infection.     Attacks  of  excessive  perspimtion  are  common. 

Orculatory  Si^pttmis. — The  heart's  action  is  rapid,  easily  excited,  per- 
haps irrf^ular.    Palpitation  is  iximmon,  anginoid  attacks  are  not  rare.    The 
pulse  is  soft  ;  a  capillary   pulse  may   \ye  preseut.      Jugular  pulsation  is 
common,  arterial  pulsation  much  less  so.     The  heart  is  not  often  noticeably 
enlargcxl ;  it  may  be  displaetxl  by  splenic,  aortic,  or  mtdiastinal  pressure. J 
A  sj'stolic  murmur  often  exists  at  the  base,  rarely  at  the  apex  ;  it  may 
continued  into  the  lai^T  arteries  ;  the  venous  hum  is  common.     The  hem**'! 
orrhages  come  on  spontaneously,  as  a  rule. 

GeniiiO'  Urinary, — ^Symptoms  are  rare  ;  the  most  marked  renal  degen*| 
eration  and  infiltration  cause  uraemic  symptoms  rarely.  Priapism  hii5  been 
referred  to.    In  connection  with  parturition,  it  need  only  be  stated  here  tha 
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vhile  pregnancy  intensifies  the  dii^ease,  the  babies  of  leuksemic  women  seem 
healthy  at  bii-tli,  but  do  not  do  well  upon  the  br^t-milk,  in  which  fact 
there  is  nothing  remarkable.  Menstruation  is  less  influenced  than  in  cido- 
fu^s,  and  excessive  more  ajnimnn  than  deheieut  menstruation. 

Respifntor^. — Trying  symptoms  in  some  cases  are  produced  by  the 
hn'Qgeal  alterations,  and  i>artial  or  tM:>mplete  aphonia,  which  may  be  due  to 
local  infiltration  or  to  nerve-pre^Jsurej  may  be  present  Stenosis  may  re- 
quire tnicheutL»my,  Dyspntea  is  c<3nstant ;  there  is  usually  a  slight  cough, 
vith  little  expectoration.  The  pre-ssnre  of  enlarged  glands  upon  bronchial 
brukcbes  may  acct?ntuate  the  dyspnrea  and  give  the  physical  signs  of  bron- 
ehial  sleuo$i8,  and  si>me  of  the  strange  spasms  of  dyspnrea  may  be  due  to 
pressure  upon  the  pulmonary  nerves.  While  substernal  dulness  is  ci^mmoD, 
sternal  projection  from  mc*diastinal  pi^ssure  is  rare,  Frank  pneumonia  is 
mrt;  a  low  tyi>e  without  tendency  to  crisis  is  common,  and  may  be  the 
agonal  complication.  Marked  cedema  may  occur,  or  atelectasis,  abscess,  or 
gtogrene.     Pleurisy  is  rare  ;  hydrothorax  crjmniMn. 

Alimentary. — ^Ulcerative  stomatitis  and  tonsillar  enlargement  are  often 
dkreasing.  The  appetite  may  be  preservetl,  but  is  oftener  lost ;  thirst  may 
be  excessive.  Dysphagia,  due  to  pi-essure  of  enlarged  glands,  is  not  common. 
Tlirre  is  iisually  pain  or  discomfort  after  eating,  with  acid  and  gaseous 
eructations.  Vomiting  may  be  sc^vere.  Tlie  stomach  is  mrely  enlarged, 
Iwt  19  often  tender.  Constipation  and  diarrhcea  often  alternate  ;  diarrhtea 
Buy  be  ver^'  severe.  The  enlargement  of  the  liver  can  commonly  lie  demon- 
itisfeed,  and  may  extend  to  the  umbilicus  ;  it  is  hard,  smooth,  and  usually 
punleas.  Retro- peritoneal  lymphatic  enlai^ments  are  often  palpable. 
Hemorrhoids  may  be  present. 

.Vorrc/tt#. — Headache,  vertigo,  neuralgias,  and  general  Ixnly  pains  are 
«>tti[iion ;  there  are  rarely  peripheral  or  visceral  crises.  Paralysis  may  be 
<}oetoo^tral  hemorrhages  or  central  or  iierij^heral  pressure.  Pseudo-taljes 
»  Dot  seen,  a^  in  jKTuicious  anaemia,  ilarkwl  mental  symptoms  are  un- 
8«ml ;  depression  is  a  natural  c<>nditi«)n,  but  mania  is  rare  ;  e<jma  may  close 
the  cm. 

Special  Senses. — Weakness  of  vision  is  common  ;  partial  blindness  less 
»;  gadden  amaun^is  rare.  Exophthalmos  is  pi'esent  in  cases  of  retro- 
orintal  infiltration,  and  may  be  very  painful ;  tinnitus  is  common,  deafness 
ntn».    The  nares  may  \je  uarrowal  by  the  infiit  rations. 

Utood'Orf/am. — There  may  be  tenderness  on  jiressure  over  the  bones,  or 

^ioataneous  pains  in  them.    This  does  not  indicate  meduHary^  involvement, 

t*ut  rather  periosteal  in  filtration  or  pressure  (especially  in  the  Ciisc  of  the 

sternum)  upon   underlying  tissues.     The  spleen  is  enlarged  early  in  the 

mixed  t^-pe :  it  is  usually  l>elow  the  imibilicus  (it  may  he  movable),  and 

may  des^cend  to  the  pubis  and  into  the  right  ih'ac  fossa»     There  can  be  no 

doubt  that  it  embarrasses  the  diaphi-agmatic  movements*    It  is  hard,  smooth, 

may  lie  tender,  and  not  only  distrcKse??  the  jiatient  with  the  sense  of  weight 

Add  dUtentiOD,  but  may  pain  acutely.    On  palpation  a  friction  sound  may  be 
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elk'iteil,  aud  ou  auscultatfon  soft  systolic  murmurs.  The  lymph-glands  are 
markedly  enlarged  in  mo6t  cases  of  the  lymphatic  tyj^e  aud  irregularly  m 
all  cases ;  there  is  usually  little  local  reaction  anjund  them.  The  inguinal, 
axillar)%  cervicalj  mediastinal,  liepatie,  aud  retro-peritoueal  sets  are  r^u- 
larly  enlarged ^  and  may  form  veritable  tumors  (usually  not  tender  aud 
slightly  painful);  such  enlargement*  cause  pressure,  and  pnxluee  such 
symptoms  as  venous  eongestion,  dyspnoea,  atelectasis,  aphonia,  dysphagia, 
jauuilioe,  and  chronic  intestinal  obstruction.  Usually  the  glands  in  the 
neck  are  the  first  to  enlarge  ;  this  may  antedate  blood-clianges. 

Diagnosis  and  Progrnosis. — In  children  the  difficulties  attend  anaemia 
infantum  pseiid*>Ienka*mia,  Htxlgkiu's  disease,  and  the  aevei'e  seccmdury 
ausemiae  with  splenic  enlargement.  The  blood-€xamination  will  nearly  al- 
ways make  the  diagnosis.  The  lymphocytosis  on  the  one  hand  and  the  poly- 
morphism of  the  white  cells  on  the  other  haud  are  couiliti<ms  not  approxi- 
mated by  them  ;  it  must  be  an  anomalous  case  of  lenksemia  which  cannot  be 
diagnt>sed  from  the  blood.  The  ratio  of  the  cells  is  of  no  value  in  differential 
diagDosis  in  the  cases  where  confusion  exists.  Nor  is  eosinophilia  suggestive 
of  leiikfemia;  mast-cells  are*  As  stated,  the  particular  organic  disease 
cannot  certainly  he  postulated  from  bl<x>d-examination*  Perhaps  urinary 
study  might  l>e  of  assistance.  It  is  often  not  |x>ssible  to  exclude  Hodgkiu's 
disease.  Iyeuktemia»  up  to  date,  has  pmbably  always  been  a  fatal  condition. 
Marked  remissions  extending  over  years  may  occur,  either  siiontaneously  or  " 
following  intercurrent  diseases  ;  but  of  absolute  cure,  with  coniplete  disaji- 
pf^rance  of  blocKl,  organic,  and  urinary  alterations,  there  are  no  reliabl^^j 
records.  ^||^| 

Treatment. — The  treatment  is  pmctically  that  of  j>ernieions  ansemm^^ 
Arsenic  alone  has  proved  of  value.  Under  its  prnlongeil  use  in  large  doses  J 
the  leucocytes  may  Ije  much  ix*dueed  and  the  I'ed  cells  increased  even  to  ^M 
normal  and  kept  there  ff»r  some  time,  but  only  rarely  with  much  diminu- 
tion of  the  enlargcHl  lymphatic  tissues.  Iron  may  be  nstd  with  it,  Bone- 
marraw,  spleen,  and  lymph-glands,  or  their  extracts,  have  all  been  used, 
usually  with  nogati\'e  results.  These,  as  well  a*?  ai-senic  and  eucalyptus, 
have  also  l>een  employed  by  injections  into  the  spleen.  Inhalations  of 
oxygen  have  in  a  few  cases  done  gotxl  ;  but  since  there  Ls  no  suboxidation, 
since  the  subjects  have  haemoglobin  and  circulation  enough  to  caiTj  suffi* 
cient  oxygen  to  the  tissues,  aud  since  the  atmosphere  contains  more  oxygen 
than  is  needed,  it  is  hai-d  to  se<i  how  it  should  act,  Splenectomy  is  to  be  abso- 
lutely or>ndemned  as  irmtional  in  theory  and  fatal  in  practice.  The  gastro- 
intestinal tract  usually  neeils  si>ecial  attention,  and  ga^^tric  and  colonic  la- 
vage should  be  employed.  A  tight  binder  will  lessen  the  discomfort  of 
the  enlarged  spleen.  Heat  or  cold  to  the  splenic  area  or  over  enlarged 
glands^  ojiunter-irritation,  blistei^s,  cauterization »  injections,  and  electricity 
have  in  some  ca8<^s  ameliorated  l(X!al  symptoms.  Local  pi"essure  may 
demand  operative  interference,  w  hicli  should  l^e  undertaken  with  reserve. 
Smce  infectious  diseases  often  induce  the  leucoo'tosis,  the  use  of  toxmes 
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!uis  been  tested  experimental  iy.  Injections  of  tuberculin  and  streptococcus 
tDxiue  will  temporarily  decrease  the  leucocytosis,  but  exercise  no  further 
iufluenoe.  The  same  is  true  of  injections  of  extmrt  of  spleeUj  and  of  s|>er- 
Diiu,  and  of  the  experimental  a^septic  suppuration  which  follows  the  injec- 
tiui  of  turpentine.  It  is  quite  clear  that  these  variuus  proeeduiws  simply 
luperadd  a  chemotactic  influence,  but  have  no  elfect  upon  the  leukiemiu 

Anrnnia  Infantum  Pseudo-Li'ithemia, — ^Under  tliis  title  von  Jaksch 
de^ribed  what  he  believed  was  a  clinical  entity.     It  is  not  rare.     Nearly 
all  the  cases  have  been  seen  under  tixe  fifth  year.     The  symptoms  have 
ieen  those  of  severe  aniemia  without  hemorrhagic  tendency.     The  spleen 
has  l)een  noted  as  enlarged  in  all  cases,  often  markedly.     In  some  cases  a 
few  lymph-glands  have  been  enlarged.     The  liver  may  lie  enlarged.     The 
prognosis,  apart  from  intercurrent  di^ase,  has  Ix^^n  good.     The  mortality 
bft  not  been  over  twenty  per  cent.     The  blood-changes  consist  in  a  marked 
oligO(*nh«emia^^ — from  1,000,000  to  2,50t>,000, — ^a  proportionate  oligix^hro- 
mffmia,  and  a  marked  leucocytosis.     The  I'ed  cells  are  otien  much  altered, 
^miorocytes,   macrocytes,   jx)ikilocj'te9,  and  polychromatophilit^  cells,   in 
j^rees  varying  with  the  oligocythtemia,  together  with  lai'ge  numbers  of 
ill  sorts  of  nucleated  erythrm^ytes,  stometimes  in  cell  division.     The  leuco- 
cytosis ranges  from  50,000  to  100,000.     It  can  often  not  be  distinguished 
from  a  septic  leucocytosis  j  in  other  cases  there  is  a  larger  projiortion  of 
Bumonuclear  cells,  and  j>erhai>s  a  notable  polymorphism.     The  oxyi>hilie 
«11b  are  not  regularly  alteeted  ;  myelocytes  are  mi^.     In  the  cases  which 
fcave  come  to  careful  jx>st-mortem  study  the  splenic  and  lymj>hatic  enlarge- 
iWuts  have  been  descrilxd  as  a  simple  hyj)eri>la«;ia.     The  liver  has  been 
oocasionally  described  as  I'cvcrted  to  the  embryonic  state.     The  bone-mar- 
ww  has  presented  the  changes  tximmonly  seen  in  the  secondary  ansemie^  of 
ittftotB.     It  is  thus  apparent  that  the  distinctive  txinditions  are  difficult  to 
fix,    Not  only  von  Jaksch,  hut  Italian  writers,  who  have  termed  it  an 
inftttive  splenitr  ana?mia,  and  the  Hayem  school,  consider  it  an  incle|)endent 
disttiae.     A  perusal  of  their  several  dt*scriptiouSj  however,  will  show  tliat 
tlwy  ai«  far  from  l>cing  identical.     For  von  Jaksch  it  was  quite  a  l)euign 
dtteaae,  for  Luzet  a  very  fatal  one,  and  otten  becoming  true  leukaemia. 
The  studief^  and  literature  up>n  the  subject  warrant  the  following  state- 
It  cannot  as  yet  be  considered  an  a  tlistiuet  disease.     Some  cases 
^•been  true  leuktemia,  some  jjernicious  auffimia,  and  i>erhaps  splenic 
pseiidi)-leuksBmia.     Perhaps  the  major  p<3rtion  have  l^een  eases  of  anaemia 
gnH«4  cum  leucooytose,  secondary  to   ricket*?,  sy]ihilis,  alimentar}*  disease, 
or  taberculoaijSi  and  modified  by  the  peculiar  blood  ^constitution  of  infants* 
With  the  exception  of  Luzet,  the  condition  is  regarded  as  amenable  to  treat- 
ment    Proper  diet  and  hygiene,  with  arsenic,  eod-liver  oil,  and  |>erhaps 
iroii^  iodine,  or  phosphorus,  usually  wiuse  a  return  of  the  r<xl  cells  and 
liMBOglobia  to  the  normal,  with  the  disappearance  of  the  leucocytosis,  and 
mlm  of  the  splenic  enlargement. 
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PSEUDO-LEUKEMIA. 
Hodgkiii^s  disea.*^  does  not  as  yet  axlmlt  of  a  definitioE  or  a  elassifica- 
tioo.     The  chief  conditioDs  are  a  progressive  anseiiiia  with  hypertrophy  of  . 
lymphatic  tissues  without  hyiiertrophy  of  the  cinnilating  leucocytes.     1%\ 
occurs  most  often  iu  males  between  the  ages  of  fifteen  and  forty  years,  bull 
is  not  unusual  lo  childhixxl.     Infectious  diseases — Byphilis,  tuberculosis, 
rachitis,  enteritis,  and  local  septic  wnditions — have  been  held  to  cause  it.^^ 
As  a  matter  of  fact,  it  is  at  present  a  symptom-complex.     If  cases  of  ^| 
syphilis  with  aneemia'  leprosy,  neH>plasmic  metastasis,  and  chronic  infec- 
tive induration  were  excluded,  the  number  of  cases  would  be  notably  di-  ^m 
minished.     Whether  any  cases  would  remain  were  tuberculosis  and  sar-  ( 
coma  excluded  is  a  doubtful  question.     On  the  one  hand  it  has  been  claimed 
that  the  disease  is  only  a  peculiar  general  lymphatic  tulierculosis;  on  the  h 
other  hand,  all  cases  have  been  classed  m  lymphosarcoma.     Competent  T 
authors,  however,  contend  for  cases  of  general  lymphadenoma  after  all  the 
above  have  been  exclud^^.     The  best  writers  of  tlie  French  school  con- 
sider leukiemia  aud  pseudo-lenkfiemia  as  practically  the  same  pathological 
condition  J  with  the  diflerence  that  in   the  one  the  circulating   blood  is 
floiidcd  with  white  corpuscles.     Thus  they  refer  to  them  respectively  as 
Icuko^mic  aud  aleukiemie  lymphadenoma,  and  believe  that  there  are  inter- 
meiliate  stages  leading  up  (rom  the  one  to  tlie  other.     It  must  be  insisted 
upon  that,  to  justify  a  diagnosis  of  pseudo-leukremiaj  other  tissues  ontside 
of  the  lymphatics  of  the  neck  most  be  aflected :  thns  lymphosarcoma  eolU 
and  tlie  chnmic  CH^rvical  adenitides  of  children  ought  to  be  excluded.     And 
similarly  it  is  probable  that  an  aniemia  in  which  the  spleen  is  the  only 
lymphatic  tissue  involved  ought  not  to  be  termed  pseudo-lenkfemic.     Nor 
has  the  existence  of  an  exclnsively  myelogenous  pseudo-Ienkiemia  been  de-      ' 
monstrated.     Furthermore,  it  must  be  diagnosed  from  true  leuksemla,  w*ith 
which  it  is  eloseiy  allie<l  and  undoubtedly  hiterchangeable.     The  relation- 
ship is  founded  upon  the  anatomical  resemblances,  wiiich  are  not  identi- 
cal,    No  valid  reasons  have  been  demonstrated  in  favor  of  their  identity, 
why  in  Hodgkiu's  disease  the  white  cells  are  not  |x>ured  into  the  circula- 
tion and  why  it  so  rarely  becomes  leukaemia.     Furthermore,  the  exc^ess  in^_ 
uric  acid  and  the  nucleinic  basis  has  not  been  found  in  }>seudt>-lenk£emia,^| 
which  weighs  greatly  against  tlie  theory  of  identity.     Anotiier  consideration 
is  the  absence  of  tubercle  bacilli,  which  have  been  found  when  sought  for 
in  a  majority  of  cases  of  well-studitKl  typical  Hudgkin's  disease.     The  his* 
tological  resemblauces  are  less  weighty  when  we  consider  that  it  ia  often 
impossible  histologically  to  distinguish  syphilis,  tubeivultisis,  sai-coma,  and 
chrcinie  inHaramation  of  lymph-glands  occurring  as  pui-ely  local   lesions, 
It  is  thus  apparent  that  the  theory  of  identity  is  unproved.     A  large  num- 
l^er  of  parasites  have  been  described  as  associated  with  the  condition.     Of 
these,  only  the  tubercle  bacillus  aud  the  pyogenic  bacteria  deser\"e  mention. 
The  tubercle  bacillus  has  been  found  when  sought  in  perhaps  a  majorii 
of  the  well-etudied  cases. 
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Pathologry* — The  lymphatic  enlargements  are  iisnally  very  extensive. 
The  glands  become  involved  either  singly  vr  in  chains,  and  are  commonly 
oot  fused  except  by  capsular  attachment    De|>ending  upon  tlie  relative  pro- 
portions of  cellular  and  tibrous  elements,  diey  may  \ye  hard  or  solt.     They 
may  have  a  chloromatous  color,  may  be  pigmented  or  hemorrhagic,  and, 
they  do  not  snppanite  ^p<jntaneously,  may  be<?ome  softened  or 
The  skin  and  j^urroimding  fascia  arc  iisually  lUJt  aftected,  but 
may  be  attacked  by  intiammatory  reaction  and  rarely  necrose  or  ulcerate 
from  pressure.     The  enlargements  are  mtDst  striking  iu  the  nctk,  axilla, 
aod  groin«     The  nietliastiual,  rctm^peritoueal,  raasenterie,  and  pelvic  glands 
are  usually  affected  to  j^ome  degree.     Lymphatic  nodules  and  collections 
Ihrm  at  the  site  of  lymphatic  ti.ssues  in  all  parts  of  tlte  body.     Thus,  the 
fiacial  and  pharyngeal  tonsils  may  l:*e  enlarged,  nodules  of  moderate  or 
even  marked  size  may  lie  in  the  stomach  or  intestines,  and  uloerationa 
may  be  present     Nodules  in  the  nose  and  in  the  bronchial  walls  are  not 
nre,  while  peribronchial  enlargemeDts  are  common.     In  the  liver,  kidueys, 
keart,  testicles  and  scrotnm,  ovaries,  and  adrenal  bodies  nmlules  arc  rpiite 
(iimmoii ;  io  the  nervous  system  they  are  rare.     Implication  of  the  skin 
may  oocar  during  tlie  course  of  the  disease,  ap|^>earances  f|uitc  like  those  in 
Imkiemia,  but  a  dermal  pseudo-leukicmia  without  glandular  iuvolvemeut  is 
fQestioQable.     A  general  bronzed  pigmentation  has  bec^n  twice  described. 
Rarely  there  are  nodules  in  the  organs  of  sjx^ial  senses,  in  the  breast,  and 
ia  the  uerves ;  thyroid  and  thymus  implication  has  been  more  frequent. 
The  spleen  is  enlai^ed  in  the  large  majority  of  cases,  though  not  to  the 
oiDitaeeD  in  leukaemia.    It  may  be  hard  or  soft,  is  ot\en  muttkd,  and  may 
fmmt  distinct  lymphatic  tumors.     It  may  be  attached  to  surrounding  tis- 
wea    The  bone-marrow  is  often  involved  apart  trom  the  condition  of  red 
nitrmw   (lymphadenia   ossium?),  usually   not  extensively ^ — a  lympliatic 
oveigmuth.     The  periosteum  may  t>e  affected.     In  rare  cases  the  internal 
timam  alone  have  been  atfectecL     The  histological  appeamuces  of  all  seem 
iikatical.     There  is  a  marked  hypertrophy  of  the  Ipnphoid  tissue,  and 
aifio  of  the  connective  tksue.     The  cells,  however,  are  not  all  of  one  tyjie : 
timt  are  some  large  endothelial- like  cells,  others  of  large  size  with  poly- 
mpbooa  QQclei,  others  very  large  with  several  nuclei  (giant  cells?).     The 
fcttge  masd  consists  of  lymphatic  cells  of  eonimon  type  ;  in  some  cases  a 
flMirked  polymorphism  has  beeu  noted,     Isolatt^tl  noilnlar  collections  may 
Oootr,  eapecially  in  the  spleen,  and  nests  may  be  seen  which  progress 
ibmugh  fibnms  tissue  like  raalignaut  ufMiplasms.      Hemorrhages  are  not 
onmjncin.    Amyloid  disease  may  be  present ;  more  or  less  fatty  degeneration 
of  the  various  tissues  is  usual.     The  skin  is  of  a  pale  yellow  or  white  colon 
There  may  be  eochymoses  or  putrhes  of  pigmentation  or  rare  accidental 
eruptions.     Emaciation    is  the   rule.     Sulicutaueous   cedcraa   is   common, 
cither  general  or  due  to  venous  pressure.     There  may  Ije  effusions  into  the 
flemna  cavities,  or  markeil  hemorrhages  into  them  or  the  tissues,  or  from 
tlie  niiiGOQS  membranes. 
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The  blood  exhibits  the  ehauges  of  gimple  ausemia.  la  ordinary  cases 
the  red  celk  are  reduced  to  bekn?  4,CHX),000  ]  in  severe  cases  they  may  fall 
to  below  2,000,(X)0,  when  irregularities  and  nucleated  cells  occur,  but  are 
not  marked.  The  hiemoglobin  is  usually  a  little  lower  tlian  the  cells.  The 
numter  of  white  corpuscles,  apart  from  complications,  is  usually  normal ; 
in  some  eases  a  leiicoeyt^isis  of  the  common  tj'pe  persists  throughout  the 
disease  ;  m  mtist  eases  there  aiT  uo  qualitative  changes  ;  in  a  few  cases  the 
lymphocytes  and  large  mononuclear  cells  liave  l)een  increased,  in  others  the 
oxj^hilic  cells  (which  have  been  found  in  excess  in  the  glands).  A  ter* 
miual  leucocytosis,  due  to  an  increase  in  the  polymorphous  cells,  is  quite 
common.  The  coagulability  has  often  been  diminished.  As  stated,  transi- 
tion to  leukaemia  has  l>een  seen. 

ByiQptoms  ajid  Complications.- — The  onset  is  usually  chronic.  Acute 
cases  with  marked  hemorrhagic  symptoms  have  l>eeu  descrilxii,  which  with 
fever,  mrKierate  glandular  enlargement,  and  symptoms  of  intoxication  pro- 
ceed to  an  early  fatal  termination.  Witliout  denying  the  occurrence  of 
acute  pseudo-leuknemia,  it  must  l>e  obvious  that  septic  and  purpuric  diseases 
have  usually  not  been  excluded  from  the  diagnosis.  The  api)arent  begin* 
ning  may  be  in  any  of  tlie  lymphatic  tissues  mentioned  as  affected,  most 
often  in  the  neck  (where  it  may  follow  an  angina  or  an  inflammation),  then 
in  the  inguinal  or  axillary  glands,  spleen,  Ixmes,  or  gastro-intestinal  tract. 
In  some  cases  general  symptoms — malaise,  fever,  wasting,  weakness^ — first 
appear ;  in  other  cases  the  enlai^ements  of  the  glands  precede  tlie  subjective 
symptoms,  while  in  still  other  cases  internal  symptoms  of  pressure  may  lie 
the  first  evidences  of  the  disease.  The  glandular  eolargements  may  distort 
the  patient's  appearance  exceedingly.  Usually  they  feel  hard,  are  not  fixed, 
not  tender  nor  painful,  though  pain  may  radiate  from  them.  Attachment 
and  inflammation  of  the  skin  may  occur.  The  enlargement  may  de- 
crease or  increase  notably  within  a  short  time.  The  axillary  and  inguinal 
enlargements  are  often  painful,  due,  fjcrhaps,  to  the  traumatism  of  move- 
ments ;  they  often  prcxluce  a  peculiar  attitude  of  the  patient,  and  may  press 
on  the  nerves  or  vessels  vnth  corres|>onding  results.  The  skin  is  dry,  pete- 
chia may  be  present,  and  general  or  locml  tedema.  Periodical  or  irregular 
sweats  may  CM-cur.  Most  of  the  other  symptoms  are  those  connected  with 
tlie  anaemia  or  the  glandular  enlargements. 

Gadm-Infi'sthml  SymptoiiiH, — Stomatitis  and  phar^^ngitis  are  common^] 
Dyspliagia  Is  a  rare  symptom.  Some  gastric  distress  is  usual,  but  mark 
symptoms  are  rare ;  gastric  crises  have  been  described  :  heematemesis 
rai'e*  The  gastric  nodules  may  be  palpable.  The  liver  is  often  enlarged, 
usually  not  tender.  Pressure  of  the  enlarged  glands  may  cause  jaundice 
or  ascites.  Most  cases  have  alternating  attacks  of  constipation  and  diar- 
rhfca ;  the  latter  is  aggravated  by  ulcerations,  Melasna  is  often  seen  in 
children. 

Circulatofy, — The  heart's  action  is  usually  weak  and  rapid  ;  anginal  at- 
tacks are  not  rare ;  a  basal  systolic  nuu^mur  is  common  j  the  jngukre  in 
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the  Deck  may  pulsate.  Various  arterial  and  venous  disturbances  may  be 
prodneed  by  pressure,  such  as  local  cyanosis,  oedema,  even  necrosis.  Peri- 
cudid  effusion  is  not  cx)mmon  ;  the  mediastinal  growths  may  give  marked 
I^DSL  Endcx^arditis  is  very  rare.  Hemorrhages  are  less  common  than  in 
kabemia,  but  may  occur  from  any  tissue, 

Regpiratary. — Nasal  and  post-nasal  hv^iertrophy  may  make  the  subject 
I  moQth-breather.  Epistaxis  is  more  common  than  haemoptysis.  Laryn- 
geal growths  may  modify  the  voice  or  seriously  obstruct  the  respiration. 
Preasope-paralysis  of  the  recurrent  laryngeal  may  octnir,  with  aphonia  apd 
tk  other  sigDd  thereof.  The  pressure  uimjo  the  trachea  and  larynx  may 
Dionnlate  tracheotomy.  Bronchial  or  pulmonary  pressure  may  produce 
ioteoae  dyspncBa,  cyanosis,  with  c<3l lapse  of  hing-tissne  and  conse([uent 
ttptio  poetiinonia,  abscess,  or  gangrene ;  pleural  effusion  is  (|uite  eonimoo* 
Remltymptoms  are  usually  absent,  except  when  amyloid  disease  is  present. 
Albiiminuria  is  not  uncommon  ;  casts  are  rare  ;  apart  from  determinations 
of  quantity,  specific  gravity,  uric  acid,  and  allied  bodies  (which  seem  to 
live  been  normal),  the  urine  has  not  been  well  studied.  Obstruction  of 
nrine  by  pressure  is  very  rare.  The  spleen  is  often  ijainful ;  it  is  hard,  and 
wualk  does  not  desct^nd  lielow  the  umbilicus.  I*ains  in  and  along  the 
kneiaic  not  uncommon  ;  they  may  l>e  tender  on  pressure.  In  women,  the 
■flMft'iiof  function  is  usually  diminished.  The  nervous  symptoms  are 
lArply  those  of  pressure.  Local iztxl  paralysis,  areas  of  ansesthesia  or  neu- 
ralgic pains,  lancinating  pains,  an<l  even  paraplegia,  have  been  dt^cribed- 
Hfidaciie  and  vertigo  are  common,  as  is  insomnia.  In  many  cases  the 
gluxis  rBcede  and  again  swell  within  a  short  space  of  time,  and  in  such  the 
sj^nptoms  fluctuate  notably.  To  the  general  symptoms  of  anferaia  am 
•Med  extreme  asthenia,  a  great  deal  of  general  pain,  and,  in  nearly  all 
caaes,an  irregular  fever,  scDmetimes  with  rigors  and  sweats.  The  fever  may 
be  remittent,  intermittent,  or  continuous ;  in  some  cases  it  rises  with  the 

^  involvement  of  new  groups  of  glands. 
Diagnoeis  and  PrognosiB, — Until  pseudo-leukromia  is  more  accurately 
dffined  the  diagnosis  of  atypical  cases  must  remain  a  hap-hazard  one»  since 
it  is  fifom  sj'philis,  tuberculosis,  or  neoplasms  that  it  must  often  be  dif^tin- 
JHHI*     111  such  cases  the  implication  of  only  a  limited  jmrt  of  the  lym- 
pfait!c  system  speaks  against  pseudo-leukjemia,  while  the  leucocytosis  of 
Budignant  disease  might  be  of  value.    In  children,  the  question  often  comes 
I  op  whether  a  condition  of  anaemia  with  enlarged  spleen  is  a  j^seudo-Ieiikfemia 
tif  a  secondary  anfcraia  (rickets,  syphilis,  amyloid  disease,  chronic  gastro- 
«ateritis).     Apart  fi*om  the  history  and  other  data,  the  limitation  of  the 
ailirg«ments  to  the  spleen  speaks  against  pseudo-lcukjemia,     It  seems  as 
nosonable  to  admit  a  pure  splenic  pseudo-Ieukfemia  as  a  splenic  aufemia^ 
but  U>th  are  doubtful.     In  the  cases  where  the  onset  was  in  the  gastro- 
iofestiDal  tract  a  diagnosis  cannot  l^e  made  except  by  the  progress  of  the 
The  prognotis  of  pseudo- leukemia  seems  almost  absolutely  fatal;  a 
hm  cures  have  been  reported. 
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Treatment. — The  liest  of  bygieue,  touics,  ftxxl,  aud  tbe  iise  of 
doses  of  ai*:^^Dfc  seem  to  prolong  liie.  Mercury,  iodine,  iehtliyol,  green 
soap,  and  electricity  may  reduce  but  caoDot  atop  the  enlargements,  Sur- 
gitffiil  interference  for  the  removal  of  prt^sure  is  often  necessary ;  there  is, 
however,  no  evidence  that  extirpation  of  lympli-glands  or  spleen  can  cure; 
in  the  rejwrted  casei*  tlie  diagnosis  was  moi^  tlian  doubtful. 

Spknw  Anmnia, — The  view  tentatively  expressed  in  the  article  in  this 
Cydopeedia  (vol.  iii.  p.  798),  that  splenic  anemia  exl'^ts  as  a  clinical  and 
pathological  entity,  a  morbus  sui  generh^,  has  not  been  borne  out  by  subse- 
quent studies  in  haematologj%  The  si>ecial  designation  was  based  more  uix*n 
clinitml  data  and  upon  theories  of  the  function  of  the  spleen  than  upon 
pathological  study  ;  and  Striiraiiel!,  to  whom  we  owe  the  name,  no  longer 
pretends  to  consider  it  an  entity,  while  the  8pl6nom%alie  of  Debove  is  now 
c^iinsidered  by  French  authors  to  be  a  pret^iirsor  (  ! )  of  leukaemia  or  pseudo- 
lenksemia.  The  study  of  the  severe  and  the  sei-ondary  ann?misB  and  of  the 
spleen  in  various  conditions  has  lately  brought  us  to  the  c«>nclusion  that 
there  is  no  ]>hysioIogical  nor  pathologieal  basis  f<>ra  purely  splenic  aufemia. 
The  c^ses  which  are  quite  common  in  children  are  to  be  classed  under  sev- 
eral headings.  Some  are  cases  of  atypical  pernicious  ansemia  or  leukeemia  ; 
a  few  are  splenic  pseudo-leu ksemia,  and  the  spleen  is  not  involved  alone ; 
some  are  amyloid,  parasitic,  or  malignant  disease  of  the  spleen,  or  other 
local  disease  attendetl  with  sj:»]enic  hypertrophy  :  the  majority  are  secondary 
anaemife  connected  with  syj>hilis,  scrofula,  rickets,  gastro-alimentary  dia^f 
ease,  atypical  malaria,  or  loUowing  infections  diseases.  The  post-mortem^ 
findings  in  the  spleen  usually  correspond  to  those  in  secondary  splenic  hy- 
pertrophy, and  do  not  resemble  those  produced  by  essential  blood-dise&aes ; 
in  other  cases  the  conditions  have  Iw^en  cxmnecttJ  with  some  primary  anm- 
mia  in  whicli  the  spleen  was  dispi^oiKirtionately  but  not  solely  affected. 
Apart  frt>m  the  r6k  of  the  spleen  as  one  of  the  tissues  of  haemolytic  func- 
tion, we  know  of  no  such  thing  as  an  erythrocytic  ausemia  of  splenic 
origin  ;  in  lymphatic  aneemije  the  spleen  plays,  so  far  as  known,  tlie  same 
rdk  as  other  lymphatic  tissues,  and  is  affectetl  with  them  to  a  varying  ex- 
tent in  various  cases.  The  prognosis  of  the  condition  obviously  dejx^nds 
upon  its  etiological  nature.  In  children,  splenic  enlargement  occurs  in  any 
and,  indcHxl,  in  mi>st  ano^miae  (Luzet,  Monti)  of  most  \^idely  varied  origins. 
Thus,  in  most  cases  the  spleen  is  enlarged  and  the  blood  anaemic  as  a  result 
of  other  conditions  ;  in  the  remaining  cases  the  spleen  is  ouly  one  of  the 
haematopoietic  tissues  affected,  though  the  involvement  may  Ije  verj"  dispro- 
portionate, I 

Correspuiding  to  the  term  splenic  anaemia,  the  attempt  has  been  made 
to  set  up  a  myelogenous  anwmia  (myeloma,  lymphadenia  ossium)  ;  the  few 
cases  descril^ed  seem  like  cases  of  Hodgkin's  disease  in  which  the  bone- 
marrow  has  lieen  particularly  involvc^L  A  strictly  myelogenous  auffimia, 
however,  is  both  a  physiological  and  a  pathological  possibility. 
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PURPURA. 

Pkuimra  as  a  cutaneous  and  miianis  symptom  apjK?ars  in  two  Ibrm^ : 
to  sonie  well -ret-Dgoi zed  c^mdition,  aud  a>s  a  prommeut  sign  of 
«veral  obecure  diseases  termed  purpuric.  A  compi-ebeusive  cla^j?ification 
11  tliat  of  Stengel. 

(A)  Secondanf  purpuric  conditions : 

L  Infectious  1  scarlatina,  variola,  tvplioid,  etc.;  mfeotious  haemophilia 
of  the  new-born  ;  septic  purpuree  in  pseudo-membranoua  pharyugitia,  cellu- 
litis, osteomyelitis,  etc, 

2.  Mechanical :  cardiac^  atheromatous,  purpuric  ecchymosis  in  phlebec- 
tett^  mechamcal  embolism,  etc. 

3.  Toxic  :  auto-intoxicatious  :  jaundice,  pernicious  anseniia,  cachexia. 
4  Nervous :  hysteria,  lesions  of  the  brain,  etc. 

(B)  Primary  purpuric  cowiitiom : 

1.  Septic  infection  and  intoxiaition  :  crypt<>geuic  infection  :  purpura 
limpleXy  peliosis  rheum atica,  Henoch's  purpura,  purpura  fuliuinans,  pur- 
pom  hemorrhagica ;  scurvy. 

2.  Ti>xic  :  purpura  toxica  et  medicameutosa ;  snake-veuom  ;  iodine ; 
inen^ry,  etc. 

3.  Mechanical :  haemophilia. 

Of  these  only  the  primary  ctjuditiouB  admit  of  discussion  here» 

Several  foriuB  of  ] purpura  ap}M*ar  in  the  new-born.  The  infiM?tious 
kwDophilia  of  the  new-boru  (Klel)^)  is  prol>ably  a  bacterial  diiscase,  al- 
tbcvgh  no  microoi^anism  has  been  connected  with  it.  Within  a  week 
•fter  birth  the  infant  m  attacked  with  hemorrhages^  from  the  mouth,  nose, 
Homach^  bowels,  nmiiilicus,  one  or  more,  and  there  may  l>e  extensive  cuta- 
Mqb  eoabjrmoses.  The  condition  is  acute,  and  seems  to  be  quite  self-Iim- 
iting.  If  death,  which  occurs  in  one-half  of  the  ca.^*es,  and  usually  withiu 
tfcefiist  two  days,  dot^  not  occur  within  a  week,  spontaneous  re*xjvery  ibl- 
'•»w  promptly,  a  fact  which  distinguishes  it  from  true  haemophilia.  Fever 
iii present,  the  infant  will  not  nurse,  and  shows  symptoms  of  intoxicatinn. 
Tiie  umbilicius  is  not  septic,  and  these  cases  must  be  distinguished  from 
IT^Bmia  neonatorum  with  ecchymost*s. 

Morbus  macuk»eus  is  a  rare  condition  in  the  new-1w:)rn.  The  onset  w^ould 
•Wa  to  be  less  violent ;  there  is  not  the  fever  and  the  intoxication,  nur  the 
'*pidly  Gltal  course,  nor  the  self-lijuiting  character  and  the  spontaneous 
ttOQWjr  seen  in  the  infections  haBmophiiia  of  the  new-born. 

The  subjects  of  sypidlis  hfemorrhagica  ne«inatorum  usual  Jy  present  no 
%Bi  of  disease  at  birth.  Within  the  first  four  days  henmrrhages  i>pcur 
wwn  the  rfsspiratory  and  alimentary  mucous  membranes,  from  the  nmbili- 
.the  skin^  which  may  l>e  jaundiced,  and  alse^  in  the  viscera  and  in- 
^timues,  as  revealed  by  autopsy,  whieh  also  re\'eals  the  syphilitic 
mm.  The  condition  is  probably  invariably  fatal. 
During  childhood  the  primary  purpura  are  common,  esiXfciaUy  fiom 
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the  third  to  the  tenth  year,  after  which  to  puberty  their  occurrence  dimiD- 
isbes  markedly. 

In  purpura  siniplex  the  purpura,  as  pointed  out  in  the  previous  article 
in  this  CVclopfedia,  is  often  tlae  only  symptom.  There  may  be  malaise  and 
slight  fever,  diarrhcea  is  cx)mmon,  and  arthritic  pains  are  not  rare.  Ep- 
istaxis  fs  the  only  sign  of  mucous  ecchyraosLs,  and  it  is  rare.  Sometimes 
successive  crojis  come  out,  so  that  the  case  may  last  months ;  uaoally  there 
is  recovery  within  a  month.  No  changes  are  known  in  the  blood,  except  in 
some  cases  flight  oligix*ythtemia  and  tiligochrorafemia.  It  occurs  most  oilcn 
in  children  of  poor  constitution,  living  under  poor  conditions  of  hygiene, 
and  often  after  infections  or  debilitating  diseases.     It  is  almost  never  lataL 

HeniX'h's  purpura  ap{>ears  to  Ix^  a  specific  form.  It  begins  with  mal- 
aise, fever,  and  slight  arthritic  pains  or  gastro-int«?stinal  disturbances. 
Soq^  the  fever  is  high  ;  vomiting  is  often  marked,  and  may  be  bhxxiy ; 
diarrha^a  is  usually  prouunnced,  and  may  likewise  be  bloody  ;  the  alxlomen 
is  distended  and  tender,  the  spleen  enlarged.  Arthritic  symptoms  are 
uj^ually  moderate.  As  a  nile,  the  eruption  does  not  appear  until  the  third 
da}'.  It  may  consist  of  small  peteehiie  or  of  large  eechymoses  ;  it  may  be 
urticarial  or  may  assume  the  appearance  of  erythema  multiforme ;  it  comes 
out  in  successive  crops.  The  renal  symptoms  are  often  marked,  and  the  -mM 
>rt*sents  the  signs  of  an  acote  nephritis,  and  may  contain  blood  ™ 


urine  then  prt*i 
in  large  quantities 


Both  the  renal  and  the  gastro-intcstinal  symptoms  are 


I 

1 


liable  to  vnolent  exacerbations,  crises*     The  disease  is  not  highly  fatal,  yet^^|| 
some  cases  die  in  the  first  attack,  while  many  others  die  in  one  of  the  many  ^ 
relapses  which  occur  in  most  cases.     The  pathogenesis  is  imkiiown.     The 
purpura  fulminaiis  of  Henoch  is  probably  not  connected  with  this.     In       n 
this  condition  large  confluent  hemorrhages  occur  beneath  the  skin,  under 
which  there  is  a  brawny  induration  ;  mucous  or  visceral  bleeding  is  not 
usual.     Fever  is  often  present,  and  may  be  high.     The  cases  die  in  from 
three  to  five  days.     What  relation  this  bears  to  morbus  maculosiis  is  not 
known. 

Pelioais  rheumatica  is  very  rare  under  the  age  of  puberty.  Not  un- 
commonly it  CKx;nrs  in  epidemics,  and  in  some  places  seems  endemic.  The 
arthritic  symptoms  are  often  markei:! ;  there  are  pains,  swelling,  and  per- 
haps effusion,  usually  in  the  leg-joints.  Angina  is  common.  There  are 
moderate  fever,  anorexia*  and  mild  digestive  disturbances,  often  slight 
albuminuria.  Simple  anaemia  is  rapidly  pn>duced.  The  skin  manifesta- 
tions, which  usually  appear  with  the  joint-pains  and  affect  chiefly  the  ex- 
tensor surfaces  of  the  extremities,  are  often  very  multiform  in  character. 
There  may  be  simple  petechia  or  large  ecchymo^^is ;  urticaria  is  very  com- 
mon. There  may  be  papules,  which  have  the  appearances  of  exudative 
eri'thema ;  there  may  l>e  large  subcutaneous  ncnlules ;  and,  lastly,  there  may 
be  large  jiemphigoid  formations  filled  with  either  serum  or  blood.  CEdema 
is  often  seen»  esi>eciaHy  about  the  face,  where  it  may  be  extreme.  Internal 
hemorrhages  rarely  ocscur.     The  duration  is  usually  not  over  a  fortnight. 
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but  longer  attacks  occur,  and  relapses  are  comiiioo.  Ajiart  from  septic 
iWitious,  as  maliguaiit  euJuoai\iitis,  this  diseaise  in  children  can  rarely  be 
mistaken.     It  resembles  acute  rheumatism  in  atypical  cases  only. 

Purpura  hfemorrhagica  is  uncommon  before  puberty,  yet  cases  occur 
even  in  the  earliest  periods  of  life,  and  it  lia.^  been  seen  direetly  transmitted 
m  the  new-born.  It  may  be  preceded  by  prodromes  referred  to  the  ali- 
meatary  tract,  the  special  senses,  and  the  nervous  system.  Often  it  begins 
abniptly  with  a  hemorrhage.  This  constitutes  the  chief  sign  of  the  dis- 
ease, and  in  the  skin  may  take  the  form  of  ^jetechiie,  of  large  ecchymoseSj  or 
uf  blebs  filled  with  blood,  and  there  may  l^e  suppumtion  or  necrosis  of  the 
art^.  Urticaria  and  subcutaneous  nodules  may  accompany  tlie  purpura. 
Often  IcKJal  preasure  will  provoke  an  ecchymosis.  From  the  uose,  mouth 
md  pharynx,  stomach  and  iutestineSj  and  from  the  kidneys  and  uterus, 
large  hemorrhages  may  come,  and  any  one  of  them  may  ctmstitute  the  sole 
lign  of  the  condition.  Bletnling  into  the  joints  and  into  the  other  great 
mown  sacs — pleura,  j>eritonenm,  pericardium — may  occur,  and  also  infarcts 
in  the  viscera,  b<3ne-marrow,  and  other  tissues,  and  into  the  amt^  of  the 
n*ehalb  the  nerves,  and  tlie  vessels  ;  aud,  lastly,  bleeding  may  occur  into  the 
i^tral  nervous  oi^gans,  with  corresponding  symptoms.  According  to  their 
ie\'arity,  varying  degrees  of  aniemia  are  produce*!,  an  oligocythicmia,  with 
t  more  pronounced  oligochromsemia,  often  witli  leuct:)cytosLs  and  an  in* 
omed  percentage  of  lymphocytes.  The  cardiac,  respiratory ,  alimentary^ 
ind  nervous  symptoms  of  anfemia  are  present  in  degree  acconling  to  its 
^•erity.  Fever  is  common,  but  not  invai*iable.  The  duration  is  a  mouth 
on  ao  average,  it  may  be  several,  and  relapses  may  occur  tlirongh  years* 
Tie  pn^oBis  deix'nds  very  much  on  the  occurrence  and  extent  of  internal 
konorrhages.  In  children  the  diagnosis  must  be  made  from  tlie  other 
fomis  of  purpura,  Inemophiliaj  and  the  infectious  diseases  ;  commonly  there 
» liltle  diiBculty.  The  changes  in  the  blood  have  been  tliose  of  marked 
w»niiadue  to  the  hemorrhage,  with  some  of  the  alterations  usually  termed 
tlfgeoerative,  together  with  a  diminishcn.!  resistance  of  the  rcnl  cells ;  in 
^eral  cases  methfemoglobin  has  been  noted, — all  conditions  which  can 
have  no  etiological  relations,  which  are  entirely  obscure.  Xo  alterations 
ui  the  fibrin  or  the  fibrin  factors  have  been  demonstrated,  nor  have  bacteria 
wai  eimstantly  associated  with  purpura.  The  arterial  changes  descriljcd 
ire  not  constant,  nor  can  they  be  held  resjson.^ible.  The  |>eripheral  throni- 
IwBtt  have  not  been  constantly  ibund*  The  Iym]di-ghinds  are  usually 
^oltrged,  and  have  been  noted  as  exet^ssively  pigmented.  In  a  recent  case 
ptDmaioes  were  foimd  in  the  urine. 

Treatment  of  these  conditions  is  of  little  avail  apart  from  arsenic  in  the 

ii&iplr  purpura.     Calcium  salts  are  rei'ummendHb  ^^  ar^  also  nudcin  sub- 

iCaikOcs  («ymopIastic  substances,  Schmidt).     Apart  from  mechaniciil  meas- 

Iift8i  treatment  serves  little  to  cheek  the  hemorrhages, — from  the  sulphuric 

add  originally  recommendwl  by  Werlhof  up  to  the  faradization  of  the 

cottre  ikin  as  recently  practised. 
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PLATE  I. 

Figure  1.  Normal  erythrocytes. 

Figures  2.  Poikilocytes. 

Figure  3.  Macrocyte. 

Figure  4.  Microcyte. 

Figures  5.  En^throcytes  with  loss  of  hsemoglobin,  as  in  chlorosis. 

Figures  6.  Normoblasts  and  poikiloblasts ;  the  nuclear  appearances 
probably  do  not  indicate  cell-division. 

Figures  7,  8,  and  9.  Gigantoblasts ;  here  again  the  nuclear  changes 
cannot,  without  further  evidences,  be  regarded  as  signs  of  cell-multiplica- 
tion.    They  are  as  likely  degenerative  in  type. 

Figure  10.  A  free  nucleus  of  a  leucocyte,  probably  d^enerative,  may 
be  seen  in  leukaemia. 

Figures  11.  Normal  polynuclear  neutrophilic  leucocytes. 

Figures  12.  Normal  non-granulated  mononuclear  leucocytes. 

Figure  13.  Normal  lymphocyte. 

Figure  14.  Normal  oxyphilic  polynuclear  leucocyte. 

Figures  15  and  16.  Myelocytes,  from  the  blood  in  leukaemia,  both  with 
slight  evidences  of  nuclear  degeneration. 

Figure  17.  Nucleus  in  karyorrhexis,  leukaemia. 

Figure  20.  Mononuclear  mast-cell,  leukaemia. 

All  the  above  fixed  by  heat,  followed  by  immersion  in  a  saturated  solu- 
tion of  picric  acid,  stained  by  haematoxylon  eosiii,  mag.  1200. 

Figure  18.  The  myelocyte  of  Ehrlich  with  neutrophilic  granulations.  ; 

Figure  19.  The  normal  mononuclear  leucocyte.     Both  fixed  by  heat,         [ 
stained  with  the  Ehrlich  triple  stain,  mag.  1600. 
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ADDISON'S  DISEASE. 


By  ALONZO  ENGLEBERT  TAYLOR,  M.D. 


About  eight  hundred  cases  have  been  reported  as  Addison's  disease,  but 
the  majority  have  been  imconfirmed  by  autopsy,  and  in  less  than  fifty  cases 
has  a  careful  microscopical  exaraiuation  been  made  of  the  various  tissues. 
The  imtliological  reports  of  the  jwisi  eight  years  have  Ix^n  lately  analyzed 
b?  vm  Kahldeo, 

Etiology  and  Pathologry. — Despite  pathological  and  experimental 
•tuJies,  the  jiathogenesis  remains  oljscure.  The  adrenal  lioclies  are  derived 
ftrifu  two  embryological  sources  :  the  cortical  substance  is  developed  fixjm 
BBoblasty  the  medullary  substance  from  the  epiblast  iu  connection  with 
fternnpatlietic  nerviuis  system,  and  f:Miritains  cells  which  ai'e  to  l>e  rcganled 
ismnltipolar  ganglion  cells.  Phylugcnetieally  the  relations  of  these  IxkUcs 
to  the  nervous  system  are  still  more  detinitely  settled  than  iu  the  human 
tpeeies.  All  vertebrates,  with  the  exception  of  the  acraniie  and  the  cysto 
itoiaes,  possess  thera»  In  the  fishes  and  tlie  aniphibiie  the  bodies  are  divided 
into  two  parts,  one  of  which  is  an  iutegral  part  of  the  sy  in  pathetic  nervous 
syftt-m,  while  the  other  is  a  vascular  structure,  corresjxmding  to  the  corti- 
cal ^ilistance  in  mammalia.  There  is  much  evidence  that  neural  aplasia  is 
cooiMxtcd  with  adi-enal  hypoplasia  ;  in  many  carefully  stiidial  cases  of  hemi- 
cnmus,  cyclopia,  and  syncephalus  the  adrenal  bodies  were  much  smaller 
than  normal^  while  in  one  case  one  adrenal  Ixxly  and  iK>rtions  of  the  syni- 
pKtbetic  system  were  absent.  Hydnx'cphalic  monsters  do  uot  ])ossess  su(\li 
iDomslies.  In  a  few  cases  of  hyi>oplasia  of  the  sexual  organs  the^e  Ixxlies 
kave  lieen  much  undei'sized,  while  in  cases  of  infantile  Addison's  disease 
the  thymus  has  l^een  very  small.  While  it  is  quite  clear  that  the  medul- 
kry  KQljfftance  is  a  nervous  structure,  the  notion  that  the  cortical  substance 
if  a  blood-gland  has  Ix^cn  based  almost  entii-ely  ufMin  its  vascular  struc- 
toft*  No  stu^lies  u|K>n  the  bloixl  flowing  to  or  frara  tliese  l>odies  have 
^  shown  any  morphological  or  chemical  alteratious  other  than  that  the 
ViDOOi  blood  is  less  heavily  laden  with  COj  than  the  general  venous  blotxi, 
*-«  condition  not  peculiar  to  these  bixlies.  Nor  lias  it  l>een  shown  that 
ikf  iit^ial  blowl  is  more  or  less  toxic  than  the  venous. 

In  about  ninety  per  cent,  of  the  cases  which  have  presented  the  symp- 
Inni  af  Addison*s  disease  the  adi-enal  brMlies  have  Ix^n  more  or  less  dis- 
fcBid.     In  the  vast  majority  of  instances  the  changes  consist  lu  tubercular 

531 


532 


ADDISON'S  DISEASE. 


ice 
heV 


processes,  collections  of  small  routid  and  giant  cells  with  caseation  an< 
calcification,  and  tubercle  bacilli  are  being  found  in  an  inci'easing  i)ercentage 
of  the  cases.  In  eome  instances  the  normal  tissue  has  been  entirely  oblit- 
erated ;  moi-e  fra|iiently  ^niall  areas  of  healthy  tissue  remain  intact;  in 
rare  instances  implication  is  very  restrictccL  Xo  connections  have  been 
made  out  between  the  preponderance  of  any  one  symptom  and  the  involve- 
ment of  any  particular  j>ortion  of  the  bodies.  In  a  few  instances  the  disease 
has  bt^n  uoilattraL  Usually  the  organs  are  enlarged,  but  the  cf^nverse 
may  be  true,  and  in  all  cases  they  are  liable  to  adl^^re  tightly  to  the  adjacent 
tissues,  which  are  t^ommonly  ijnplieated.  The  capsule  is  thickened,  its  ves- 
sels may  show  a  |>ri)liferativc  arteritis  with  arejis  of  hyaline  degeneration, 
and  there  may  be  rouiid-wll  iniiltrations.  There  is  no  constant  disturbance 
in  the  pigmentation ;  hemorrhages  are  rather  uncommon.  Fibrous  over 
growth  is  always  present  and  often  markeclly  s<»,  and  iietween  the  strands  ar^l 
collectious  of  ^mall  mund  cells.  In  tnany  cases  the  ganglion  cells  of  the 
medullary  substance  have  been  definitely  altered,  pigmentation  has  t»een  ex- 
cessive, the  piT)toplasm  refused  to  stiin  or  staiue<l  liomtjgeneonsly,  the  nuclei 
were  degenerated,  and  there  was  a  hyaline  substance  beneath  the  cell-AvalL 
The  normal  fat  is  usually  not  present ;  any  remaining  epithelium  may  be 
fatty.  The  conditions  in  the  nervous  system  are  ver^^  important ;  in  the 
majority  of  cases  there  is  wide-spread  implicadon.  The  semilunar  ganglia 
in  particular  and  the  surrounding  plexuses  are  nearly  always  involved.  The 
capsule  is  gt^uemlly  thickened ;  there  are  tibrosis  and  r*:^und-cell  infiltration 
in  the  ganglia.  The  ganglion  cells  arc  excessively  pigmentefl ;  there  are 
vacuolization  and  nuclear  degeneration,  with  a  hyaline  exudate  beneath  the 
cell-wall ;  in  whole  areas  these  cells  may  have  entirely  disai>j>eared.  The 
medullary  fibi*es  are  otleu  very  degeuerate<l,  and  may,  indeed^  have  entirely 
disappeared,  The  axis-cylinders  ai"e  fre(|uently  knobbed,  badly  degenerated, 
and  often  absent.  The  vessel-walls  are  usually  thickened,  with  hyaline 
degeneration.  Similar  changes  have  liccn  seen  in  the  cervical  and  thoracic 
ganglia,  in  the  spinal  ganglia,  and  even  witliiu  the  skull.  The  nerve- 
trunks,  especially  the  splanchnic,  are  often  atrophied  ;  there  is  thickening  of 
the  perineurium,  whose  vessels  are  thiekcnc^l  and  degenerated,  and  al)0ut 
which  hemorrhages  may  be  seen.  The  nerve-fibres  and  the  axis-cylinders 
show  the  same  deg^'uerations  seen  in  the  ganglia.  Karv'okinesis  is  often  „ 
noted  in  areas  of  deei>est  degeneration  and  about  tlie  vessels  ;  karyorrfaexisfl 
mav  also  be  seen.  The  degenerations  may  extend  with  the  branches  of  the^ 
sympathetic  ncr\*es  up  to  the  cord  and  into  the  intercostal  nerves.  The 
intra- vertebral  ganglia  show  the  same  changes.  In  tlie  cord  itself,  while  thfl 
♦legenerations  have  liec^n  ^ven  in  the  medullary  fibre*?  and  axis-cylinders,  in 
the  anterior  cells,  with  slight  arteritis  and  glial  overgrowths,  such  have 
been  ver>*  sparse,  and  have  more  often  been  entirely  absent.  It  is  not  po8>^| 
sible  to  connect  the  intensity  of  cutaneous  pigmentation  with  sympathetic 
involvement ;  it  has  been  absent  where  the  sympathetic  changes  were^ 
present,  and  i*iee  versd. 
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The  cutaneous  pigmentation  is  jirobably  identical  with  the  normal  pig- 
meotation  in  mode  of  formation  and  in  the  s^tate  of  dejKjsition.  It  euntaina 
no  in>n.  An  excess  of  wandering  plasma-eelU  h  iisnally  noted,  esi>e€iall y 
abont  the  vessels  of  the  chorion,  whose  adventitia  they  may  pnetrate.  In 
some  cases  the  vessel-walls  are  hypertrophied  ;  there  may  be  hyaline  degen- 
eratiuQ  in  them,  or  ix)und-cc41  infiltratiou  l>etween  them*  Small  throm- 
bcaes  are  not  uncommon,  nor  ai'e  minute  liemorrhages,  but  there  h  no  reason 
for  thinking  that  the  pigment  is  made  out  of  such  bh^od-pigmeut  in  loco> 
Tbe  chorion  may  present  free  pigment.  As  a  rule,  pigmentation  of  the 
mucous  membranes  appears  late  in  the  case,  and  has  been  considered  a  sign 
of  early  termination.  The  conjnnetivBe  are  quite  often  pigmenteti,  and  the 
troe  vocal  cortls  have  been  atlw'ted.  There  may  lye  striking  areas  wherein 
evm  the  normal  pigment  is  absent.  Scleroderma,  vitiligo,  ai^as  of  des- 
quamation and  of  local  hypt.ntrophy,  spontaneous  gangrene  of  the  toes, 
multiple  neoro-fibromata,  and  a  peculiar  blackening  of  the  hail's  have  l^een 
observed,  A  micro-organism  has  l>een  descril>ed,  the  cr}'ptL»€occus  Addi- 
sonii,  Imt  that  cannot  Ix?  (considered  seriously.  There  are  no  valid  reasons 
for  belie\nng  that  the  pigmentation  is  caused  by  disturbances  in  the  adrenal 
bodies  in  the  sense  that  through  disease  they  have  lost  a  pigment-destroying 
fwjction.  There  are,  however,  reasons  for  the  1x4  ief  tJiat  the  pigment- 
Imilding  cells  stand  under  nervous  control,  and  the  tlieory  that  this  function 
b  reflexly  exaggerated  by  adrenal  or  sympathetic  disease  is  at  least  not 
hnprobable.  It  has  been  repeatinlly  claimed  that  the  skin-pigment  Ijears 
•oue  Illation  to  the  adrenal  pigment,  and  quite  recently  it  has  been  sug- 
psted  tliat  the  paucity  of  this  pigment  iu  the  adrenal  brKlies  of  children 
txpkins  the  rarity  of  Addison's  disease  iu  them.  A  munber  of  ilKstudied 
^ikfOfDogens,  basic  in  nature,  liave  Ijeen  found  iu  the  adrenal  IxkIics,  and 
9moog  them  is  brenzcatrx^iin  ( ort hod ioxv benzol).  Tliis,  it  has  been  as- 
nmed,  is  produced  in  the  adrenal  bodies  out  of  protoeatechiiie  acid,  aud  a 
tuoeof  it  is  held  to  exist  iu  the  normal  urine  of  individuals  on  a  mixed 
dirt,  any  excess  being  converted  or  destroyed  by  the  ganglion  cells  of  the 
idraak  and  sympathetic  gaughon.  In  ease  of  increased  prr>duction  or  of 
t  decreased  activity  of  the  ganglion  cells,  the  pigment  Ls  supposed  to  flix>d 
tie  body  and  be  deposited  iu  the  skin  with  an  accompanying  intoxication- 
AiidifioiiV  disease,  however,  dtx^  not  occur  with  dLspropfirtiouate  frequency 
ii  vegetarians.  No  such  metabolic  activity  of  the  ganglion  cells  has  ever 
beoi  demonstrated,  nor  has  it  been  shown  tliat  the  uriuar>'  brenzcateehiu  is 
dwived  frr»m  the  adrenals,  and  not  as  an  ethereal  sulphate  from  oxidation  of 
pkcBolfi.  The  fact  that  this  suljstance  has  been  found  in  the  contents  of  a 
BKkiagooele  and  in  many  other  pathological  exudations  discredits  tlie  the<3ry 
thalihe adrenal  bodies  pn:*duoe  it.  The  theory  that  adrenal  disease  causes  an 
excess  of  tan rocholie  acid,  which  by  toxic  haemolysis  Itos  much  pigment, 
which  is  then  deposited  in  the  skiu,  is  not  probable,  Ijeeause  other  un- 
dbobttd  toxic  hceraolyses  do  not  produce  jugmcntation* 

Atrophy  and  ulceration  of  the  gastric  mucosa  and  the  intestinal  mus- 
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ciilaris,  spleoificatioD  of  the  bone-marrow,  with  globuliferous  leucocytes 
and  mas^s  of  jrigiiient  and  with  areas  of  osseous  s^^ftening,  splenic  hyper* 
trophy,  fatty  nephritic,  hejjatic  hyperfiemia  and  fatty  degeneration,  the 
wide-spread  lymphatic  eolargenients  and  fatty  degenerations,  bear  no  essen- 
tial relatiuns  to  the  causation,  and  are  niobtly  to  Ije  viewed  as  eonsequeIlCi^s, 
Nor  can  the  gastric  and  intestinal  atrophies  explain  the  gastro-iritestiual 
disturbances,  since  they  do  not  always  coexist. 

The  adrenal  disease  may  be  caused  hy  or  accompanietl  by  tuberculosis 
of  limgs,  Ixjnes,  lymphatics,  intestines,  and  the  nro-genital  tract ;  rarely  they 
are  the  only  tissues  affected.  In  many  cases  of  generalized  tiibercnlosis  the 
bodies  are  badly  involved,  but  with  no  suspicions  of  Addison's  disease. 
Kon-tubercular  diseases  of  the  brxlies  have  been  reported  in  an  increasing 
|>ercentage  of  cas^*s ;  such  include  carcinoniata  and  sarcomata,  gummata, 
interstitial  hemorrhagic  iuflammatioo,  simple  fibrosis,  aud  simple  or  eebino- 
coccus  cysts.  In  nearly  five  per  cent,  of  casi's  clinically  ojnsidered  as  Ad- 
dison's disease  the  Ixxlics  have  l>een  rejjorted  as  normal, — often,  it  must  be 
confessed,  without  c«mi>Ietc  microscopical  examination*  In  fully  as  high  a 
percentage  of  cases,  even  with  disease  of  the  bodies,  tlie  semilunar  ganglion 
and  the  surrounding  plexuses  have  been  intact. 

Much  work  has  been  done  in  relation  to  ueurin,  whicli  is  held  to  be  con- 
noted with  tlie  disease.  Xeurin  is  a  basic  sukstance, — trimethyl-vinyl- 
ammouium  hydroxide, — a  i»toniaiue  which  can  be  produced  out  of  lecithin 
either  by  chemical  or  by  Ijactcrial  action.  The  neurin  is  probably  derived 
from  choliu,  and  can  also  he  derivetl  from  protagon.  Neurin  antl  neuridin 
have  without  doubt  been  seen  in  healthy  adrenals  and  hrains  respectively. 
Thus  far  it  has  not  iTeen  ptissible  to  pn:Kluce  neurin  with  unfiirmed  en- 
zymes, nor  witli  bacteria  in  the  absence  of  oxygen.  Since  Icfithiu  exists 
in  nearly  all  cells,  and  since  it  has  been  found  in  all  kinds  of  pathohjgical 
tissues  and  fluids  without  its  ever  having  become  broken  up  and  neurin 
fjrmed,  such  formati<m  in  Addison's  disease  is  doubtful.  Neurin  acts  very 
like  curare.  It  may  l)e  admitted  as  true  that  neurin  is  found  in  the  adrenal 
bo+lies  and  in  the  urine  of  cases  of  Addison's  disease,  that  extirpation  pro- 
duces symptoms  like  those  of  curare  pois<^*ning,  that  the  blood  of  such  ani- 
mals will  cause  curare  symptiuus  in  otliei^s ;  but  injections  of  neurin  ilo 
not  protluce  the  same  symptoms  (apart  from  the  muscuhir  paralysis)  as  ex- 
tirpation of  the  organs.  Nevert!ie!ess,  it  acts  much  more  sti-ougly  on  extir- 
pated animals  than  on  healthy  ones,  although  in  ueitlier  case  is  an  excess 
eliminated.  Despite  most  [wsitive  assertifins,  it  has  in  a  numl)er  of  instances 
been  [jossihle  to  keep  dogs  and  raiibits  alive  indcfiuitely  after  extirpation, 
although  the  nutrition  is  much  disturl)ed  for  a  long  time.  In  the  results 
of  different  investigators  nothing  like  Addison's  disease  has  developed* 
Even  admitting  all  the  work  on  neurin,  it  stiU  does  not  explain  Addison^s 
disease.  Addison's  view;  that  the  Inxlics  destroy  a  poison,  is  in  the  same 
line  as  are  the  theories  that  they  destroy  tatigue  products  or  convert  toxic 
metabolic  proteids.     The  physiological  theory  tliat  the  adrenals  or  their 
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kI  ganglia  contniii  an  inhibitory  centre  for  the  intestinal  peristalsis 
*  brought  into  no  couneetion  with  Addi:*<)o*s  dii^ieiise.  To  say  that  it 
isftcoDditiou  of  distiirbeil  metabuliijni  explains  nothing.  Even  should  the 
HigmentatioD  be  explained  by  the  sympathetic  theory,  it  docs  not  account  for 
llie  ohvious  intoxication  or  the  imdouhttHl  cases  without  pigmentation.  It 
will  Qot  do  to  say  in  such  a  case  tiiat  small  areas  of  healtliy  tissue  remained 
and  these  sufficed  to  keep  away  pigmentation,  and  then,  in  cases  of  the  dis- 
ea?e^ith  pigmentation  and  almost  healthy  tissues,  to  say  that  the  disease 
of  the  microscopical  areas  was  euough  tv  cause  it.  The  now  wt41-demon- 
itrated  fact  that  extract  of  the  adrenal  liodies  is  a  circnlatoiy  stimulant 
(probably  by  an  action  uiK»n  the  intra-cardiac  ganglia  and  u|>on  the  periph- 
eral vaso-motor  system)  cannot  yet  be  usetl  to  elucidate  .Vddison's  disease, 
bat  it  is  very  interesting  in  view  of  the  cardiac  asthenia  in  this  condition* 

The  Crine. — Olygiiria  is  usually  pivsent,  the  result  of  diet,  but  some 
oL^es  have  polyuria.  The  color  is  orteu  dark.  An  excess  of  urobilin  and 
other chromogens,  the  etheixral  sulphates  in  general  (including  bi'enzcattx^hin), 
amjbue,  and  fatty  acids  has  been  found  in  some  cases,  but  not  constantly. 
The  presence  of  neurin  and  glyct^rin*phosphoric  acifl  has  not  Imni  demon- 
ftrated  in  the  urine  in  many  eases.  Tiaces  of  taurueliolie  acid  have  be^en 
iR^eral  times  noted.  Albumin  is  not  uncommon,  and  easts  are  present 
acfoiding  to  the  degiw^  of  renal  degenenvtion. 

The  bloeitl  in  Addison's  disea^  has  Ir-cu  very  imjierfectly  studied*  As 
anale,  the  ancemia  is  not  marked,  and  usually  it  is  of  the  type  of  pseiido- 
chloroi^is,  although  the  oligoehrouitemia  is  not  markedly  dispraj>ortionate. 
Tschbkoff  with  the  speetrnsrojie  ^howt^l  in  two  cases  that  an  abnormal 
popoition  of  the  haemoglobin  wa,^  itHlucetb  while  in  one  ease  be  reiwrted 
itratie  of  raetha?raoglr»bin,  and  in  ,'^:)roe  of  the  leucocytes  there  were  traces 
rf  melanin.  These  conditions,  however,  cannot  be  used  to  explain  the 
pipit'Dtation.  Very  rarely  have  counts  i>f  red  cells  below  2,500,(M}0  l:»een 
iworded.  Red  cells  have  contained  nuclei  and  degenerations  and  have 
pnsented  anicebtad  motion.  Leucocytosis  may  be  present  or  absent  in  un- 
ttJfDplicated  cases,  and,  with  the  exception  of  an  increased  t>eiYentage  of 
lymphocytes  (indeed,  in  two  eases  Iymj>hatie  leukaemia  liegan  in  jiatients 
*itli  appai'cnt  Achlisfin's  disease),  there  have  Ix^n  no  (pialitative  changes 
»part  Jbim  tlic  rare  pn*si^nce  of  a  myelotyte  and  of  occasional  eosinophilia. 
Whether  tlie  sympathetic  conditions  in  the  abdomen  really  prfMluee  visceral 
'^igvstioQ  through  vaso-motor  dilatation,  as  has  been  claimed,  is  not  yet 
a«uml. 

Symptoms. — The  four  caixlinal  sets  of  symptoms  are  the  general  as- 
tlieniaand  muscular  and  cardiac  weakness,  the  gastro-intestinal  disturbances, 
*w  anfiemia,  and  the  j>igmentation.  They  do  not  always  coexist.  The 
^Qiia  in  particular  is,  as  a  rule,  very  mcKlerate, — ^in  some  cases  scarcely 
'•^^tiwable, — and  hiemic  murmurs  are  uncommon.  Whether  or  not  the  dis- 
*»^can  exist  without  piguientation  is  a  UKKited  question.  In  most  of  such 
''PWt^jd  cases  (''  latent  Addi^on*s'')  the  diagnosis  was  made  only  when  the 
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adrenal  glands  had  l:>eeii  foaud  dii^eased  post  mortem,  and  it  is  evident  that 
advanced  adrenal  disease  ought  not  to  be  used  to  make  a  diagnosis  of  Addi- 
fiOD*s  disease  when  the  clinical  symptoms  did  not  warrant  it»  for  on  the  one 
hand  adrenal  tulieroulosis  is  common  without  any  symptoms  suggesting 
Addison's  disease,  and  on  the  other  hand  it  re<:juii*es  a  perusal  of  but  a 
small  jjercentage  of  tlie  reix>i'ted  cases  to  realize  that  it  is  not  yet  as  definite 
a  clinical  entity  as  current  diagnoses  would  suggest.  The  asthenia  aud 
muscular  depression  (objective  and  subjective  weakness)  are  usually  marked, 
but  since  in  nxiwlei'ate  degree  they  may  Ije  present  in  many  other  chronic 
debilitating  diseases,  especially  connected  with  tuljerculosis,  they  cannot  be 
dejvended  uiK>n  too  exclusively.  The  gastro-intestinal  disturbances  are 
much  more  severe  and  constant  than  are  seen  either  in  phthisis  or  in  tiiljer- 
culosis  of  the  intestines  and  )]H?ritoncum,  and  are  a  sign  of  much  value. 
Occasional  attacks  of  cardialgia  and  distressed  heart's  action  arc  j>robably 
of  ner\'oug  origin.  Pseudo  angina  }>ectoris  has  been  noted.  In  the  oft- 
noted  instances  of  mania,  convulsions,  coma,  and  jmralysis,  nra?mia  has  not 
always  been  eliminated.  Tliey  Itear  do  likeness  to  neurin  {K>is(ming,  nor 
can  they  Ije  attributed  to  glycerin -phosphoric  acid,  tanrocholic  acid,  or 
acetone, 

Diagnosie* — ^Diffei-entiatiou  must  l>e  made  fi-ora  malignant  cachexia, 
pernicious  anaemia,  and  tulierculosis.  The  pigmentation  must  not  l>e  con- 
foundeil  with  the  skin  tints  of  argyria  and  arsenic  jwisouing,  cyanosis, 
jaundiL-e,  perDicious  auaHuia,  vagab^mdism,  nigrities,  and  dirt.  It  must  also^ 
be  differentiated  from  tlie  pigmentation  of  the  menoi^ause,  tinea  versicolor!  B 
chloasma,  arthritis  deformans,  diali^te  bronz^,  and  mesenteric  tuberculosis* 
Tlae  liistory,  jihysieal  examination,  blood,  urinary,  and  j>arasitic  studies  will 
usually  eliminate  the  doubtful  jngmentation.  The  diagnosis  from  tuWr- 
culosisj  essential  anseraia,  or  marked  cachexia  is,  without  pigmentation, 
a  rule,  not  (wssible. 

Treatment. — Much  has  l)een  hoped  from  the  use  of  extracts  of  adrenal 
bodies,  but  thus  far  the  hojie  has  not  been  fulfilled,  for  though  in  a  few 
cases  improvement  has  Ijeen  noted,  more  often  it  has  not  occun-ed.  Since 
the  metliods  of  treating  the  organs  and  of  their  administration  have  not  3*et 
been  well  studied,  the  question  as  to  their  value  cannot  now  be  decided* 
Eeeently  a  cure  has  been  rejxjrted  following  operative  removal  of  the 
tuberculous  bodies. 
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ESTIMATION  OF  THE  CORPDSCIILAR  RICH- 
NESS OF  THE  BLOOD: 

A  NEW  HiEMATOKRIT  AND  A  NEW  TECHNIQUE. 
By  JUDSON   DALAND,  M,D. 


Most  members  of  the  profession  have  had  more  or  less  experience  in 
ibe  counting  of  blcMxl  by  the  hfemoeytometer,  and  can  rei-^all  many  hours 
ipent  in  the  enumeration  of  the  red  and  white  blood-corpuseles ;  the  diffi- 
cult}'of  eorrectly  meai5iiring,  diloting,  mixing,  and  placing  the  UoikI  on 
tkdlde*  and  making  sure  that  the  top  cover  was  in  the  proper  jiosition  ; 
tiie  annoyance  and  difficulty  of  e?=;ti mating  the  exact  qnantity  of  the  dilutt^d 
hM  that  should  be  plac^l  upon  the  slide  ;  and  tlie  fi^equeney  with  which, 
ttoi  under  the  \yest  of  eircnnistanct*s,  their  eflbrts  ha%'e  proved  valueless 
beeniBe  of  u?*ing  too  much  or  too  little  of  the  dilute<l  lilixxl,  from  the 
pneoce  of  foreign  Ixxiies,  or  {mm  want  of  success  in  placing  the  top 
owerb  i>osition.  Furthermore,  when  all  these  couditions  apj>ear  to  have 
l«wi  complied  with  and  a  suc^cessful  result  wai^  appai\*ntly  a.^sored,  dis- 
■pjioiDtment  has  been  experienced,  upon  examining  the  blood,  by  finding 
that  the  corpuscles  were  distributed  over  the  field  unec|ually,  or,  despite  all 
tie  precautions  taken,  that  a  fine  fibre  from  the  material  used  iu  cleansing 
^i  drying  the  slide  was  present,  making  it  necessary  to  re{>eat  the  whole 
pprioisiare.  Having  at  last  secured  a  jx^rfect  specimen,  all  are  aware  of 
Ae  effects  upon  the  eyes  of  counting  each  corpuscle  in  each  of  the  small 
i^iniiSy  especially  as  ex p<? Hence  has  shown  that  no  estimate  is  of  value 
•wSb  8Utj''-four  small  sqiiart^s  nre  counted.  The  best  results  are  obtained 
fcf  oounting  sixty- four  squares  in  each  of  two  preparations.  The  eye- 
•t'lin,  nervous  irritation,  and  fatigue  indoci^l  by  three  or  ibor  hours  of 
™i»work  are  such  as  to  make  the  most  ardi*ut  clinical  observer  shrink 
ftwQ  itM  nnneoessary  repetition,  particularly  as  the  results  have  not  been 
•f»  iceurate  as  one  was  at  first  disposed  to  Ixlieve.  The  sourt^^  of  error 
Ml  ofiuating  the  blood-cells  by  tlie  htemoiytometer  are  numerous,  as  a 
«enci  of  observ^ations  made  by  myself  and  Dr*  Carl  Sadler,  of  Prague^ 

TTie  first  count  was  made  iu  a  case  of  pericarditis  otN^urring  in  a  Itoy 
igtd  J*e\*enteen  who  was  febrile,  and  the  ditfercuce  iji  these  two  counts,  which 
I  were  made  at  the  same  time,  was  1,04*3,500.      The.  second  observation 
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showed  a  difference  of  337,000,  The  second  case  was  one  of  tubercular 
peritonitis  in  a  man  aged  thirty-two  who  was  febrile.  Each  counted  the 
same  squares  and  olttaintil  the  same  results,  but  when  the  count  was  rept^atetl 
there  was  a  <lif!ereut^  of  150,000.  The  third  case  was  one  of  Weil's  disease 
occurring  in  a  woman  aged  thirty,  the  difference  between  the  counts  in  this 
case  being  187,500,  and  when  each  amnted  tltis  same  blood  from  the  same 
mixture  the  difference  was  356,250.  When  this  blocxl  was  diluted  and 
each  made  preparations  from  the  same  blood,  the  difference  was  162,5W. 
The  fourth  case  was  one  of  typhoid  fever  occurring  in  a  patient  aged 
twenty-three.  The  average  of  my  two  counts,  compared  with  one  count 
made  by  my  colleague,  showed  a  difference  of  750,000,  and  when  this  was 
repeatetl  the  difference  was  550,000.  When  a  larger  number  of  sf juares  of 
the  same  IjIockI  was  ccnuited,  under  the  same  conditions,  this  ditference  was 
reduccil  to  275,000.  The  fifth  case  was  one  of  rheumatic  polyarthritis  in 
a  man  aged  twenty  who  was  afebrile,  and  the  difference  was  362,000  when 
but  thirty-two  squares  were  counted^  but  when  ^ixty-fonr  squares  were 
couDttd  it  was  reduced  to  50,000.  Case  VI*  occurred  in  a  man  aged 
twenty-thi-ee  suffering  from  the  same  disease,  and  the  ditference  was 
313,500.  Case  VII.  was  one  of  [KTicarditis  occurring  in  a  lx>y  aged 
seventeen,  the  difference  here  being  8 6^2, 500.  In  Case  VIII.,  occurring 
in  a  man  aged  forty-seven  suffering  from  an  acute  pleuritic  affection,  who 
was  febrile,  tlie  difference  was  887,500.  The  foregoing  observations  show 
that  when  the  same  sixty-four  squares  are  counted  with  the  minutest  care 
by  two  observers  a  difference  of  at  least  50,000  may  he  expected,  as  was 
observed  in  Case  V,,  and  when  the  same  slide  is  counted  in  the  ordinary 
way  a  differeuce  of  362,000  may  readily  occur.  When  fmra  the  same 
diluted  blood  two  preparations  are  made,  one  inamediately  after  the  other, 
and  counted  at  once  by  the  same  observer,  a  difference  of  from  187,500 
to  525,0rM}  may  occur,  as  was  nested  iu  Case  III,  It  is  therefore  fair  to 
Conclude  that  iu  practical  clinical  work  the  results  obtained  iu  counting 
blood-corpuscles  are  extremely  variable* — much  greater,  in  fact,  than  would 
be  inferred  from  the  literature  on  the  subject*  These  differences  do  not 
represent  the  actual  nonilier  of  corpuscles  [>er  cubic  millimetre  in  the  cases 
observed,  but  show  the  different  results  obtained  by  two  iudepcudent  ob-  . 
servers.  It  is  probable  that  at  times  each  observer  obtained  a  result^f 
greater  or  less  than  the  real  number,  under  which  circumstances  the  counts^ 
would  l)e  almost  idenfical,  as  iu  either  case  one  may  count  in  excess  of  and 
the  other  less  than  the  real  number,  so  that  the  difference  was  greater  than 
the  absolute  numl>er.  For  example,  iu  Case  I,,  though  my  colleague- s  count 
was  4,443,500  and  mine  was  3,100,000,  the  actual  number  was  probably 
3,600,000,  the  difference  being  500,000,  whereas  the  difference  in  the  two 
counts  was  l,00t>»000.  The  two  chief  sources  of  error  in  the  results  ob- 
tained seem  to  bt%  first,  the  difficulty  in  securing  a  thorough  mixture  of  the 
blood  with  the  diluting  fluid,  so  that  each  drop  of  tlie  mixture  shall  contain  \ 
the  same  number  of  blood-cells,  and^  secondly,  when  this  drop  of  diluted 


SgnUATlOS   OP  THE  CORPrSCULAR    RICHNESS   OF   THE   BLOOD.       539 

blood  »  placed  upon  the  slide,  that  the  layer  of  bloc^d  ti>  lye  ctmnted  shull 
represent  exactly  its  share  of  the  red  blo<xl-corpuseles.  Thes^e  soiux-e.^  of 
error  are  most  difficult  to  overajine,  The  first  is,  m  a  measui-e,  obviated 
It  prolonged  shaking  of  the  mixture  which  it  i-eceives,  not  less  than  tliree 
i»r  four  minutes,  but  the  second  uiu>t  always  remain  a  variaUe  tactor.  Id 
Qaaesiy.  and  V.,  where  the  gt^eate:?t  difference  exists,  it  was  not»(l  that  the 
Wood  in  the  Thoma-Zeiss  counting  pipette  enagulatc^l  with  unusual  rapidity, 
thus  ppev^enting  uniform  admixture  with  tlie  diluting  fluid. 

The  foregoing  observations  lal  me  to  search  tor  anotlier  method  of 
estimating  the  corpuscular  richness  of  blfx>d,  and  upon  learning  that  Pro- 
iWir  Blix  had  suggei^ted  the  use  of  centrifugal  Ibree  for  this  pur^ioge  at  a 
meeting  of  a  raaiieal  society  held  at  Upsala,  Sweden,  in  Decemlier,  1885, 
and  that  Hedin,  following  this  suggestion,  had  constructed  an  instrnnient 
fur  this  purpose,  I  began  a  series  of  (observations  with  tliis  instrument,  the 
h»matokrit  On  pages  824-828  of  the  Forisehritte  der  Medicin,  No.  20, 
October  15,  1891,  in  an  arti(4e  entitlwl  '*  A  Volumetric  Study  of  the  Red 
and  White  Corpuscles  of  Human  Blorwl  in  Health  aiKl  Disease  by  Aiil  of 
the  Hjematokrit,' '  a  series  of  observations  is  detaik^:!,  showing  the  influence 
<>f  Qiaeteen  different  Bolutions  uj^on  the  volume  of  red  bhxxl-corpuscles, 
Jwl  the  results  may  be  summarized  by  the  statement  that  a  twr>  and  oue- 
Wf  per  cent,  solution  of  bichromate  of  potassium  provtd  to  be  the  Ix'st 
for  the  purpose. 

A  measured  f|uantity  of  blood  was  drawn  into  a  pijiette,  and  an  erpial 
ijwmtiiy  of  the  bichromate  solutiiui  adde<l  and  thoroughly  admixal  in  a 
watcii*glass.  The  heematokrit  tube  was  then  filled  with  this  liquid  and 
Joiated  10^000  times.  An  examination  of  fifty-five  healthy  males  showed 
411  average  volumetric  percentage  of  one  hundred  and  three,  and  a  similar 
ttamination  of  eight  female  nurses  gave  an  average  of  eighty-eight  [>er 
<wit.,  which  is  less  than  the  true  percentage,  as  most  of  the  women  pi'e- 
•cntwl  evidences  of  antemia.  As  the  count  of  the  bhxxl  of  tw^enty-five 
beftltby  males  gave  an  avemge  of  5,130,248,  w^e  may  consider  that  5,000,000 
is  the  equivalent  of  the  normal,  or  one  huntlred  per  cenL,  and  therefom 
to  convert  the  nuniVjer  of  corpuscles  into  volumetric  jiercentage  it  is  neet^- 
twj'  to  remember  that  one  percentage  volume  is  approximately  the  t^^uiva- 
lw»t  of  50,000  red  blood-cells.  It  must  not  Ije  foi-gotten,  however,  that 
4i»ison!y  approximately  eorit*et,  and  is  only  intendtxl  for  statistind  wnrk. 
iW  iiaBmatokrit  deals  solely  with  the  estimation  of  red  bbNjd-c*orpuscles 
^J  volume.  Whenever  necessary  the  remaining  tube  in  the  frame  may 
^  filled  with  blood  from  the  same  incision  and  a  control  observation  Ire 
ffUkle. 

When  the  two  and  one-half  per  cent,  solution  of  bichromate  of  potas- 
'ittm  was  used  as  a  diluting  fluid,  frequently  in  nonnal  blowl  a  very  faint 
*hite  hand  could  be  seen  at  the  proximal  extremity  of  the  column  of  red 
IjIwMl-cftrpuscles  which  repre>eute<l  the  white  blood -corpuscles,  and  when 
leQoocytOfi&  was  present  it  could   readily  be  determined,  provided   it  ex- 
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ceeded  30,000  i>er  cubic  millimetre.     For  the  accurate  estimation  of  leuc 
cyte*^  the  hIood-t\mnter  must  l>e  employed, 

A  pi-oliinged  >ierieft  of  ol)servatiuns  was  made  upon  the  same  cases  tol 
demoiistmte  any  variability  that  might  iwi'cur  in  the  uge  of  the  liSBDiatokrit, 
with  the  resuh  that  a  difference  of  fmm  one  to  fuur  per  cent,  may  Ije  ex- 
j>ected.  Forty-four  [latients  sutfering  inm\  diseases  which  one  would  onli- 
narily  find  in  a  hospital  service  of  fifty  IxmIs  gave  results  varying  betw^een 
seven  and  eiglit  {>er  r/ent.,  and  these  results  agi'eetl  very  closely  with  the 
enumeration  which  was  made  at  the  same  time  with  the  Thoma-Zeiss  haemo- 
rytonietcr.  The  greatest  variation  in  the  hsBmatokritic  examination,  as  well 
as  ill  the  blocxl-coimt,  was  ol>served  in  such  conditions  as  rheumatism,  gout, 
and  chronic  pneumonia,  and  in  all  febrile  states  where  the  coagulahility  offl 
the  hlrwKl  is  gmatly  increa.^  :  the  loss  in  these  conditions  is  probably  about 
eight  per  cent. 

As  was  {pointed  out  in  the  above-mentioned  article,  it  is  evident  from 
these  observations  that  the  following  are  the  princii>al  sources  of  error  in 
the  use  of  the  instniment : 

L  Incorrect  measurement  of  the  blood  and  diluting  fluid. 

2.  The  impossibility  of  always  securing  an  absolute  admixture  of  the] 
diluting  fluid  and  the  bloctd. 

3.  Inci-easeil  coagulal)ility  of  the  blood,  as  in  fevers,  pneumonia,  and 
rlieumatism,  by  which  coagulfe  formed  before  the  diluting  fluid  was  ihor 
oughly  admixed,  in  consecjuence  of  wliich  the  readings  were   uniformly^ 
lower  because  so  many  of  the  red  blood-i'ells  cx>uld  not  be  removed  froB 
the  pipette. 

4.  The  loss  by  evaiK>ratiou  prior  to  drawing  the  diluting  fluid  iuto  the' 
hsematokrit  tulie,  tending  to  increase  the  j)ercentage, 

5.  The  error  occasional  by  the  adherence  of  the  red  bl<xidH?ells  to  tb< 
side  of  the  pi|)ette  emphiyed  iu  measuring  the  blomh 

G.  Gravitation,  which  quickly  caused  the  red  blood-cells  to  sink  to  the^ 
bottom,  s(3  that  the  bhxxl  drawn  into  the  hajmatokrit  tuLw*  is  disprojioition- 
ably  rich  in  red  blood-cells. 

7,  The  occurrence  of  air- bubbles  as  the  blood  is  mixed  witli  thedilutii 
fluid.     Their  pixjsence  in  tlie  hiematokiit  tube  makes  a  correct  observatioB 
impoasible. 

I  also  jwinted  out  that  this  entire  process  ref|uired  considerable  skill  in ' 
technit|oe,  and,  on  the  whole,  these  were  the  principal  scoiirces  of  variable 
errors  with  which  the  ha?matokrit  contended.  ^M 

The  instrument  which  I  employ «1  in  this  series  of  investigations  was 
constantly  getting  out  of  ortler,  and  possessed  a  numljer  of  disadvantages. 
I  therefore  devised  a  new  one,  which  has  l^eeu  frequently  improved  during 
the  jjast  six  yeai's,  and  in  its  present  fovm  is  entirely  satisfactory'.  ^M 

This  instrument/  as  will  be  seen  in  Fig.  1,  is  eom[K>3ed  of  a  set  of^ 
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showa  m  Fig.  2,  aod  is  so 
an*aiiged  that  it  carries  two 
glsi^i^  tubes,  the  outer  end  of 

fcaeb  fitting  into  a  small  cup- 
like  depwssioQ  the    Ixjttooi 

ctf  \%'hich  IB  covered  with  a 

thill  rubber  disk.     Each  of 

the  inner  ends  of  the  tubes 

fits  into  a  similar  depression, 

which   IS   S4:>   fiisteiictl    to  a 

spring  (Fig.  2a)  that  it  may 

lie  pressed  towards  the  centre 

(Fig,  2h)  while  the  tiiU^  is 

being  introducetL     As  soon 

as  the  tube  is  in  place,  this 

spiiug   holds  it  securely  in 

position.    This  arrangement 

1^     extremely    simple     and 

^fl«rtive.     The  glass  tube  is 

I»laeed  exactly  between  the 

^^'^o  arms  which   constitute 

^*^  frame^  as  atmospheric 

'^'^sistance  to  rapid  rotation 

^^oiiM  be  greatly  increased 

*^    the  tube  projected  above 

*^r   below*   the   frame   (Fig. 
^V    The  metal  employed  in 
^^kujg  the  frame  is  so  thin 
i^hat  it  cuts  thmugh  the  air,  thus  reducing  t<:j  a  miuinmm  the  resistance 
offered  by  the  air  w  hen  the  frame  is  being  rapidly  rotated.     The 
gliiss  tube  {Fig.  3)  measures  fifty  millimetres  in  length  with  a 
lum^n  of  half  a  millimetre,  and  up:m  it  is  a  scale  repi-esenting 
(JUi;  hundred  equal  parts.     Immediately  above  the  stule  the  glass 

Fio.  2. 


a.  sptndle ;  b,  htkytmei  lock  ;  c,  taxle  and  handle  for  blood 
Attach meol ;  rl,  tecoad  azie  for  urin&ry  attuclimeiU :  c.  clmnp 
far  atiachmtnt  to  ttible. 


a'm  P 


g»gcgggqi:^^pqpClff> 


0,  iprioir  In  natujrul  iJC«itloQ  ;  b,  spring  ptetmtd  towarda  centre. 


I  a  lens  arranged  like  a  lens-front  thermometer,  which  magnifies  the 
^vliifuD  of  blood,  making  more  accurate  the  reeling  of  the  scale.     One  end 
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of  thl-fs  tulje  lias  a  blunt  jj^jitit  (Fig.  3a),  which  greatly  facilitates  the  Blliog 
of  the  tiil>e  with  blood.     The  frame  is  securely  fastened  to  the  spiudle  by_^ 
a  mcHiified  bayonet  lock  (Fig.  16).  H 

One  revolution  of  the  large  handle  produces  one  hundixKl  and  thirty 
revolutions  of  the  frame,  so  that  to  secure  ten  thousand  revolutions  of  the 
frame  per  minute  the  large  handle  must  make  seventy-seven  revolutions. 

Fio.  3. 
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GIabb  tube  Iwlce  natural  sixe.    a,  btuut  point. 

It  is  absolutely  necessary  that  the  handle  should  be  moved  at  the  unifurm 
rate  of  seventy-seveo  turns  per  aiiunte,  as  ten  thousand  revolutions  of  the 
frame  ]x?r  minute,  under  the  cuuditions  pre.sent,  constitute  a  fixed  amount 
of  ceutrifugal  furee.  If  the  rate  of  rotation  lye  lessened  the  volume  of  blood 
will  be  larger,  and  ince  verm.  The  length  of  the  tubes  and  their  distance 
from  tlie  spindle  must  always  I'emain  the  same,  as  it  is  manifest  that  the 
centrifugal  force  will  be  increased  the  ferther  the  blood  is  removed  from 
the  spindle.  It  Ls  evident,  therefore,  that  in  order  to  obtain  uniform  results 
these  factors  must  remain  constant. 

When  twenty  thousand  revolutions  are  secured  in  two  minutes,  the 
compact  volume  which  is  formed  cannot  be  still  fuither  reduced  to  any 
considerable  extent,  even  though  rotation  be  continued  for  several  minutes. 

The  instrument  should  be  firmly  secured  to  a  solid  table^  and  when  iii^ 
active  use  should  lye  thoroughly  oiled  once  daily*  fl 

Upon  the  side  of  the  hsematokrit  to  which  the  handle  is  attached  there 
is  a  second  axle  (Fig,  Id)  so  arranged  that  tlie  haiidle  maybe  removed  from 
the  first  axle  and  placed  upju  the  second,  wherfby,  when  the  urinary  attach- 
ment is  placed  on  the  spindle,  a  rotation  of  twenty-five  hundred  per  minute 
may  Ix?  secured. 

The  method  of  using  this  instrument  is  simple.  To  facilitate  filling 
the  glass  tube  a  rubber  tube  is  slipped  over  that  end  of  thecapillaiy  pijiette 

which  is  not  blunt-|X)iuted.     To 
^'*^  **  the  extremity  of  this  rubber  tube 

is  attached  a  mouth-piece  (Fig.  4), 
precisely  in  the  same  manner  as 
when  the  htemocytometer  is  em- 
ployed. Tliis  glass  tube  or  pi- 
pette miLst  be  absolutely  dean 
and  ifry. 

Tlie  thumb  is  first  cleansed 
with  distilled  water,  then  with  alcohol  to  remove  the  water,  and  then  with 
ether  to  ix^nio\'e  the  fat  and  any  remaining  water  or  alcohol.  The  skin  is 
then  antiseptically  ck^au  and  dry,  and  any  fibre  froiu  the  towel  shouhl  be 


KuUUir  mtMf  wuli  gliusi!  tulic  liuitirted. 
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"careiulij  brushed  away.  If  the  patient  \>e  auffimie,  the  hand  is  alloweil  to 
hau^  by  tlxe  side  for  a  mimite,  the  skin  is  puoetured,  the  tu1>e  held  hori- 
xontal  (Fig.  5),  and  the  blont  point  brought  cautiously  in  etmtact  with  the 
eniex^ing  dmp  of  bl*x>d,  when  by  stietion  the  tulie  is  filled  quickly  aud 
campletely  with  bUxxl.  The  finger  nf  the  operator  is  at  once  ajipUed  to 
the  blunt  extremity  of  the  tube,  and  the  rublier  tube  is  reraoveil  by  a  slow 
rotatory  movement,  so  as  to  avoid  the   removal  of  the  bl<Jod  by  suction. 

Fig,  5 


MetJiod  of  ftUliig  glass  tube, 

'naiuediately  the  capillary  pipette  is  inserted  into  the  frame,  taking  care  that 
^^  distal  extremity  is  well  in  place  l>efore  i^moving  the  finger,  otheniise 
t"e  lilood  will  esca]M;'  from  the  tube.     It  h  absolutely  necessary  that  tlie 
^^tire  pDjccflure  should  be  performeil  as  quickly  as  possihle,  s»>  as  to  antici- 
pate c(Migulati<>n,    Immediately  thereafter  the  frame  is  rotated  ten  thousand 
^^es  per  minute  fijr  two  minutes,  and    then  tlie  j>erceni:age  volume  of 
Wo(jd  may  be  read  from  the  scale.     The  4li visions  of  the  scale  are  one- 
^]f  millimetre  apart^  so  that  one  may  r^^ad  this  scale  without  difficulty. 
^  hen  greater  accuracy  is  required,  a  small  magnify  in  g-gla'^s  may  Iw  em- 
l^loyed.     The  entire  procedure  neixl  not  occupy  more  than  three  minutes, 
wid  requires  no  special  or  unusual  skill,  while  the  elements  of  error  are  so 
few  that  the  results  are  trustworthy  even  when  performed  during  the  hurry 
rf  dinical  work. 

Upon  a  former  occasion  I  suggested  a  tulje  of  seventy  millimetres  and 
!  of  two  hundred,  but  a  few  exiieriments  proved  that  such  a  tube  is 


The  filled  capillary  pipette  should  l>e  cleansed  as  quickly  as  possible  by 
liH^ans  of  water,  alcohol,  and  ether.  Should  theiT  be  any  difficulty  fwm 
ifjiog,  the  column  of  corpuscles  may  be  dishxlged  by  means  of  a  verj^  fine 

The  unit  of  centrifugal  force — i.e.,  ten  thousand  rotations  of  the  frame 
Fr  miaute  for  two  minutes — was  decided  U[>on  k^ause  this  amoout  of 
fortx*  gave  a  c*jmpact  vi>!ume  which  was  but  little  rethicetb  even  though 
*"«^jtatiou  were  continued  for  several  minutes.     The  htematokrit  tube  was 
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inerfa^t^tl  Id  length  to  fitbr'  millimetres,  and  tlie  scale  increased  from  fif 
to  oue  hnndred  divisions  to  permit  of  more  accurate  reading  of  these  divi-^ 
sious,  which  are  only  half  a  millimetre  apart.  The  lumen,  which  is  half  a 
millimetre,  was  decided  upon  lit^-aose  this  small-sized  lumen  required  but  a 
small  fjuantity  of  blooiL  In  practical  clinical  work  large  quantities  of  blood 
areobtaiutd  with  c^jn.^idcrabie  difficuItVt  JtJid  when  the  puncture  is  pro|K-rly 
made  and  everj'thlng  is  in  readiness,  the  bhxKl  from  this  one  ptmeture  will 
be  sufficient  not  <inly  h*  fill  the  luematokrit  tuljc  and  for  the  hcemoglobin 
examination,  bnt  also  that  quantity  necessiiry  tor  tlic  inierusec»pical  examina- 
tion of  fresh  and  dry  preparations.  The  taj^rin^  point  of  the  hseraatokrit 
tulx*  was  dtHidcd  upon  because  this  part,  of  the  tnbe  always  carries  plasma, 
and  that  jHjrtiou  of  the  scale  which  is  lost  thereby  is  never  employed. 

From  many  hundred  examinations  of  blood  made  since  the  publicatioE 
in  1891  of  the  pajXT  before  referred  to  I  am  cfinvinced  that,  in  al 
where  the  techniqne  descrilx^l  is  faithfully  carried  out,  blood,  as  it  emerges^ 
from  the  puncture,  may  be  instantly  drawn  into  the  hBematokrit  tnbe 
nndiluted  and  at  once  rotated,  and  the  red  ctirpnscles  separated  prior  to 
coagulation.  The  nse  of  blcKxl  undihitcd  removes  most  of  the  objections 
to  the  nse  of  the  hBematokrit  as  an  instrument  of  precision  in  clinical  work, 
and  so  simplifies  the  entire  technique  that  the  small  percentage  of  error 
remaining  is  due  solely  to  the  me</hanical  construction  of  the  instrniuent, 
variations  in  the  construction  of  its  diffeiTut  parts,  and  carelessness. 

The  i>ercentage  volume  is  at  once  obtained  from  the  scale  njion  the 
tulje,  and  the  entire  examination  may  be  accomplished  within  three  miDutes, 
without  the  exercise  of  anj'  special  skill,  ^^ 

This  simple  discovery  that  blood  may  be  drawn  into  the  tube  aooH 
rotated  l_>efore  coagulation  takes  place  makes  the  hsematokrit  the  equal,  if 
not  the  su|)erior,  of  the  hiemocytometer  so  far  as  accuracy  is  concerned, 
while  from  the  stand- jK)int  of  c<»nvenience,  quickness,  and  ease  with  which 
blood  may  be  examinetl  by  rotation  the  advantage  is  certainly  upon  the 
side  of  the  hBematokrit, 

I  believe  tlic  percentage  of  error  in  the  use  of  this  instrument  will  fall 
within  tft^o  per  cent.  ^H 

Since  the  employment  of  the  new  technique,  and  since  undiluted  blotxl 
has  been  employed,  a  m<Klerate "  grade  of  Icucocytosis  will  appear  as  a  iaint 
white  band  about  a  line  in  thickness  capping  the  column  of  red  blcxnl-cells 
at  its  proximal  extremity.  When  the  leuccK^ytosis  is  considerable  it  is 
not  only  readily  recognized,  but  may  be  measured  with  a  fair  degree  of 
aocnracy.  The  hsematrikrit  is  unable  to  detect  a  slight  lencoeytosis ;  under 
such  circumstances  it  is  nect*ssary  to  employ  a  blootl*connter. 

It  is  a  matter  of  importanet*  that  all  observers  should  decide  to  ns 
one  instrnment,  so  that  the  results  oi)taiiied  would  be  the  same  wherever 
made.     It  is  evident  that  the  slightest  nnxlifi cation  in  tlie  rate  of  rotation, 
in  the  length  of  the  hfematokrit  tube,  or  in  the  exact  position  this  tube 
occupies  in  relation  to  the  spindle,  will  exercise  a  marked  intloence  upon 
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results,     A  mrKliiicatioii  of 


if  these  conditions  will  make 


one 

PditffeJi^n^  of  at  lea-st  five  or  ten  or  more  per  cent.,  and  would  therefore 
ren<3er  such  records  useless. 

The  average  normal  i^rcentage  volume  is  abc»ut  fifty-one  per  cent.,  and, 
for  convenience,  fifty  jier  cent,  is  cour-idered  norma!.  To  facilitate  a>ra- 
paris*>a,  the  results  obtained  fnim  the  various  examinations  of  the  blo«xl 

I  should  be  expressed  in  pereentageSj  as  is  the  custom  in  reference  to  haemo- 
globin. The  normal  volume  of  red  blcMxi-corpuscles  may  l>e  auisidered 
arbitrarily  as  one  hundred  per  cent*,  and  therefore  to  secure  this  result  it  is 
necessary  to  double  the  mmil>er  as  read  from  tiie  srak^  of  the  tube. 

In  obtaining  blood,  not  only  for  the  liiematokrit  but  also  for  other  pur- 
poses, the  ordinary  pin  and  needle  are  of'teu  unsatisfactory,  and  frequently 
ue<:e3sitate  undesirable  pressure  in  oixler  to  secure  the  amount  re<:[uired.     I 
tiave  therefore   devised  a  ctjucealed 
lartil^  (Fig.  6),  moditying  the  one 
Qisde  by  Gower,     It  has  a  rapi*lly 
^%*i<lening  point,  resembling  an  arrow- 
li^^ad,  so  that  the  greater  tlie  depth 
ttic  wider  the  incision^  as  will  be  seen 
Lti   the  illustration-    This  lancet  is  mounted  upon  acylindriml  pieoe  of  metal 
the  lower  two-thirds  of  w^hich  are  like  the  lower  thinl  of  a  screw,  and  this 
*<^rcws  into  a  shell  of  the  same  metal  which  has  the  same  diameter  as  the 
^^^idest  |jart  of  the  lancet.     By  this  screw  the  movement  of  the  lancet  is  con- 
trolled, and  therefore  the  depth  and  width  of  the  incision  predetermined.     It 
differs  from  those  onlinarily  employed  in  that  it  is  made  of  metal,  is  longer, 
^^  a  greater  diameter,  and  the  lancet  proper  is  of  the  shape  of  an  arrow- 
l^ead.     It  may  be  renderetl  antiseptic  by  boiling,  and  is  most  convenient  not 
only  for  hospital  and  laboratory  w6rk,  but  also  for  chUdreu  and  nervous 
^omen  in  private  practice. 


Fio.  6. 
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DISEASES  OF  THE  THYROID  GLAND. 
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Anatomy. — ^Tiie  tbymid  gland  in  the  human  embryo  consists  of  threei 
separate  partSj — two  latt^ral  and  one  middle.     Later  in  development  the] 
lateral  portions  become  united  by  means  of  the  middle  portion,  or  isthmus. 
In  the  embr}"o  the  gland  has  a  dnct  whieh  opens  at  the  foramen  caeeiim  at 
the  base  of  the  tongue.     This  dnct  becomes  obliterated  towards  the  end  of 
fcBtal  life.  il 

At  birth  tlie  thyn>id  pjland  c^jusists  of  two  lateral  lobes  united  towards 
their  lower  ends  l>y  a  transverse  portion  ealknl  the  isthmus.  Each  lateral 
lobe  lies  on  the  side  of  the  trachea,  extending  from  the  fifth  or  sixth  ring 
t(3  the  thyroid  cartilage.  The  isthmus  commonly  lies  across  the  second, 
third,  and  fourth  rings  of  the  trachea. 

Variations  in  the  size,  shape^  numl>er,  and  position  of  the  lobes  of  the 
thyroid  gland  are  common.     At  times  the  gland  consists  of  two  separate 
I>arts  on  each  side  of  the  trachea^  or  there  may  be  only  one  lateral  lobe,  or  ^ 
the  three  lolx«  may  not  l>e  united.  ^ 

Quite  commonly  there  is  considerable  difference  in  the  size  of  the  lolies* 
Sometimes  the  lateral  lobes  are  partly  dividetl  into  a  number  of  smaller 
ones,  without,  how^ever,  being  completely  separated.     At  times  the  position 
of  the  gland  is  altered  so  that  the  isthmus  lies  more  to  the  side  of  tliSH 
trachea. 

The  occurrence  of  accessory  glands  is  of  clinical  interest,  inasmuch  as 
it  helps  to  explain  in  certain  eases  the  lessened  severity  of  the  symptomafl 
following  extirpation  of  the  gland.  Tliei?ie  accessory  glands  are  found  in 
the  i*egion  of  the  aoila,  in  the  snpra-elavicular  fosssB,  and  to  the  side  of  and 
iK'hind  tlie  pharynx  and  large  vessels  of  the  neck.  The  thyroid  gland  i.s 
larger  in  females  than  in  males,  and  weighs  from  six  to  twelve  grammes 
from  the  first  year  of  life  to  puberty.  It  is  invested  w^ith  a  cajisule  w  hich 
extends  into  the  gland  in  the  form  of  a  niesh^work  and  divides  it  into  lob- 
ules. The  lobules  contain  multitudes  of  closed  acini  held  together  by  loose 
connwtive  tissue.  The  actni  are  lined  with  a  single  layer  of  cubical  epi- 
thelium and  are  filled  \vith  ccilloid  material. 

The  gland  is  very  vascular,  and  derives  its  blood- supply  from  the  supe* 

nor  and  inferior  tliyraid  arteries  of  each  side.     At  times  a  fifth  vessel, 
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the  thjToideft  ima,  la  found.  These  vessels  oi^e  of  relatively  large  size  aod 
fi»rm  frequent  and  large  anastomoses.  They  terra iuate  in  a  capillary  net- 
mtk  in  the  loose  connective  tissue  surrounding  the  acini,  in  intimate  con- 
Bectbn  with  the  epithelium. 

The  veins  are  large^  and  are  said  to  be  valveless.  They  ultimately 
form  large  plexases  on  the  sui'faoe  of  the  gland,  from  which  a  8n])erior,  a 
middle,  and  an  inferior  thyroid  vein  are  formed  on  each  side.  The  first  two 
empty  into  the  internal  jugular  vein,  and  the  last  empties  into  the  innomi- 
nate. 

The  lymphatics  form  numerons  and  large  anastomosing  trunks,  both  on 
the  surface  and  throughout  the  substance  of  the  gland.  They  origiuate  in 
the  cDQiiective  tissue  surrounding  the  acini,  without,  however,  apijearing  to 
citaimimieate  with  the  cavities  of  the  latter.  They  contain  lymph  and 
Cfilloid  material  similar  to  that  found  within  the  acini. 

The  nerves  are  derived  from  the  middle  and  inferior  cervical  ganglia  of 
the  sympathetic  and  from  the  pneumogastric.  They  accompany  the  blood - 
twsels,  and  have  here  and  there  ganglion  cxdls  m  their  course.  Their  mode 
of  termination  Ls  unknown. 

Ftmctiozi, — A  consideration  of  the  older  hypotheses  concerning  the 
ftmetinn  of  the  thymid  gland  can  be  omitted*  It  will  be  sufficient  to 
iDeDtion  tlie  two  most  recent  the^iries  regattlmg  its  function. 

Tlie  results  of  many  investigations  Iiave  shown  that  the  thyroid  gland 
k  eKeatial  to  the  normal  performance  of  the  functions  of  the  various  or- 
gWMof  the  body.  One  explanation  of  the  way  in  which  the  thyroid  gland 
■ocomplishes  these  results  is  that  the  gland  secretes  a  sul^stance  essential  to 
tbeot^nism^  which  is  carried  by  the  blood  to  the  various  organs.  This 
tfclOfy  attributes  a  nutritive  function  to  the  gland.  The  second  and  more 
fEDeially  accepted  hypothesis  attriliutes  an  antitoxic  function  to  the  gland. 
Tbt*  supporters  of  this  theory  believe  that  the  thyroid  gland  prevents  auto- 
Uifertion  of  the  organism  Ijy  destroying  or  altering  certain  products  of 
mctibolisra  which  would  otherwise  prove  jxiisonous.  The  morl)id  symp- 
tom* which  follow  extiqmtion  or  absence  of  the  tliyroid  gland  are  not  thoee 
offlHtnrhanoes  of  nutrition,  but  rather  the  symptoms  of  an  acute  or  chronic 
pf»i«)ning,  especially  of  the  centra!  nervous  system.  The  majority  of  in- 
ve55tigators  deem  it  probable  that  the  thyroid  gland  secretes  a  substance, 
pi^pared  from  the  blood,  which  antagonizes  certain  toxic  products  of 
ni«'fal)r»lism  present  in  tlie  blood,  and  tliat  this  sulistance  is,  therefore,  anti- 
toxic in  its  aciion. 

Escjierimental  removal  of  the  gland  from  animals  produces,  after  a 
^fviag  length  of  time,  cachexia,  auffimia,  severe  nervous  disturlianoes, 
wch  nji  tetanic  convulsions,  paresis  and  paralysis,  tachycardia,  and  so  on, 
to)phic  disturbances,  and,  finally,  death. 

A  limited  numl>er  of  ex|>eriments  have  been  made  to  determine  the 
eflfects  produced  by  injecting  or  feeding  healthy  animals  with  thyroid  prep- 
arations.   The  results  obtained  were  practioilly  the  same  in  all  cbb^*    After 
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a  varying  lengtli  of  time,  depencliiig  upon  the  animal,  the  quantity 
active  prineiple  of  the  thyroid  used,  and  the  metliods  of  admiuistration,  the 
aniniabj  showed  loss  of  weight,  taeliycardia,  and  increased  blood-pressure, 
aud  finally  died  of  exliaostioQ*  In  s<jme  cases  polyphagia,  polydipsia,  and 
[xjlyuria  were  observed.  The  symptoms  were  strikingly  like  tliose  of 
exophthalmic  goitrcj  except  that  there  was  no  exophthahniis  or  iocre&de  iO' 
the  sisse  of  the  thyroid  ghind. 

The  thyroid  gland  produces  a  colloid  substance  which  micro-chemit^ 
examination  has  shown  to  be  albuminoid  in  character.  It  is  apparently  a 
product  of  the  epithelium  of  the  aciui»  This  function  is  said  to  Ix^gin  from 
the  sixth  to  the  cightli  mouth  of  ftetal  life.  Attempts  to  increase  this  secre- 
tion by  irritation  of  the  nerves  supplying  the  gland  have  given  negative 
i*esults.  These  exijcriments  liave  led  to  the  conclusion  that  increased  ac*.  J 
tivity  of  the  glaud  is  caused  by  the  presence  or  absence  of  unknown  sub-  ■ 
stances  in  the  blocKb 

The  activity  ui"  the  gland  is  most  marked  in  early  life.  In  later  liie 
there  is  more  or  less  atrophy  of  the  epithelium  and  increase  in  the  inter- 
stitial tissue,  together  with  lessened  colloid  formation.  For  tliLs  reasiin 
operative  removal  of  the  gland  in  early  life  is  more  likely  to  be  followed 
by  morbid  symptoms  than  its  removal  at  a  later  pericnl.  These  morbid 
symptoms  consist  of  various  nervous,  nutritive,  and  trophic  disturbances 
similar  to  those  which  t^>ccur  in  the  disease  myxcedcma.  The  symptoms  are 
grave,  and  are  de|>endeut  upon  the  cessation  of  the  gland*s  ftuiction.  The 
cessation  of  function  may  be  caused  by  degeneration  of  the  gland  as  well 
as  by  its  operative  removal.  The  name  cachexiu  thyroideciomi4Xi  is  applied 
to  the  symptoms  which  follow  operative  removal  of  the  healthy  gland,  and 
cuchexia  airumipriva  to  the  symptoms  which  follow  extirpation  of  a  goiti'oua 
gland. 

The  symptoms  may  occur  days,  weeks,  or  even  months  after  the  o] 
tion. 

The  present  article  is  limited  to  the  cousideration  of  hyjienemia,  acute 
thyroiditis,  malignant  growlhs,  syphilis,  tuberculofiis,  and  epidemic^  spo- 
radic, and  endemic  goitre. 


iti'oua  m 
pera^-^^ 


HYPEREMIA. 

In  consequence  of  the  extreme  vascularity  of  the  thyroid  gland,  enlarge^ 
ment  due  to  an  increase  in  the  quantity  of  blood  in  the  gland  is  not  uncom- 
mon. This  increase  in  size  is  not  associated  with  changes  in  the  structure 
of  the  gland  unless  the  cause  is  persistent,  and  should  not  he  Cf>n  founded 
with  enlargement  due  to  acute  iuflamraation  of  the  gland  or  with  enlai^i^ 
ment  caused  by  chronic  changes  such  as  (x^urs  in  goitre.  The  hyper^miaj 
may  be  active  or  passive,  tempcjrary  or  lasting. 

Active  hypercemia  frequently  occurs  as  a  so-called  neuropathic  hyper- 
aemia  in  females,  especially  at  the  time  of  puberty,  during  the  menstrual 
periods,  and  at  times  during  pregnancy. 
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Passive  hyperemia  is  a^sociatol  with  elironio  circulatory  disturbances,  as 
ill  lieart-disease,  compressioii  of  die  veins  of  the  nec^k  fnym  any  cause,  occu- 
patjons  which  cause  venous  congestion  in  the  vessels  of  the  neck,  such  as 
caxTj'ing  heavy  bunlens,  aud  so  on. 

Symptoms. — There  are  frequently  no  symptoms  except  the  eularge- 
ment  of  the  gland,  which  may  be  considenible*  The  skin  over  the  gland 
is  normal,  and  there  is  neither  pain,  tenderuL'Ss,  nor  other  subjective  symi>- 
toins.  If  the  enlargement  is  extreme,  it  may  cause  symptoms  due  to  me- 
cbanieal  pressure.  If  the  cause  is  i>ersistent,  hyperplasia  of  the  glaud- 
tissuea  and  chronic  dilatation  of  the  vessels,  either  arteries  or  veins,  occur. 

ACUTE   IDIOPATHIC   THYROIDITIS. 

Acute  idiopathic  inflammation  of  the  thyroid  gland  is  a  very  rare  dis- 
ease. Up  to  the  present  time  about  eighty  cases  of  the  disease  have  been 
published.  A  eonsiderable  number  of  these  were  cases  of  aeute  stnimiiisy — 
that  is,  inflammation  occurring  in  a  goitrous  degenerated  gland^ — and 
should  not  have  been  classified  with  the  idiopatliie  affection. 

Etiology. — The  disease  is  assumed  to  be  due  to  bacterial  affection,  al- 
though the  only  proof  which  has  been  adduced  is  based  uiM>n  the  analogy 
between  this  disease  and  a  certain  number  of  cases  of  metastatic  inflanima- 
tion  of  the  tliyroid  in  which  bacteria  have  Lieen  found.  A  number  of  cases 
*>f  thyroiditis  have  occurred  in  connection  with  rheumatism,  malaria, 
^^'phoid^  erj'tljema  nodosum,  diphtheria,  erysipelas,  puer|3eral  septicfemia, 
**1<1  parotitis.  It  is  prolxible  that  the*^^  cases  should  be  regardal  as  com- 
plications of  the  above  diseases  rather  thau  as  idiopathic  thyroiditis.  The 
***^ease  is  very  rare  in  infancy  and  childhood.  A  number  of  cases  of  pri- 
'^^^n-  thyn>iditis  have  occurred  at  the  time  of  pulxrrty  in  females  oftener 
^^'^^iH  in  males. 

Pathology.— The  pathology  of  the  disease  is  unknown,  because  most 
*^^*se8  have  ended  in  recovery. 

Symptome.—The  disease  is  characterized  by  acute   swelling  of  the 
Kland,  accompanied  by  fever  and  malaise.     The  swelling  is  usually  m<jd- 
^*^te,  and  may  aifect  one  or  both  lobes.     The  consistency  of  the  swelling  is 
^t  first  elastic,  and  later  more  doughy.     The  skin  l^ecomes  reddened  and  is 
Glider  in  the  touch.    As  the  swelling  increases,  all  movements  of  the  gland, 
whether  active  or  j>assive,  are  painful.     There  is  spontaneous  pain  in  the 
*i^ck,  frequently  radiating  into  the  arms  and  chest.     Deglutition  is  painful. 
Respiration  may  be  painful  and  difficult.     Pressure-Symptoms  occur,  de- 
pendent upon  the  amount  of  swelling  and  its  location.     Hoarseness,  dysp- 
tt^<t,  and  even  asphyxia  may  occur.     Pressure  on  the  cervical  aud  brachial 
pWuses  may  cause  neuralgic  pains  in  the  parts  supplied  by  these  nerves. 
Tht*  fever  is  usually  moderate,  and  to  some  extent  proportionate  to  the 
it  of  swelling, 
disease  terminates  in  resolution,  suppuration,  or  gangrene. 
In  about  one-fourth  of  the  cases  I'esolution  occurred  within  from  three 
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or  four  days  to  a  week.     The  average  duration  of  the  disease  is  from 
to  thi-ee  weeks.      When  suppuration  occurs  the  disease  may  lajst  much 
longer*    When  resohitiou  occurred  the  symptoms  gradually  subsided  witln 
the  disappeamijce  of  the  swelling.     Sometimes  recovery  was  delayed  by 
the  |)er5isti'Dt*e  of  small  areas  of  swelling* 

Suppuration  occurred  in  from  sixty  to  seventy  per  cent,  and  usually 
eircum^^'ribuil  areas  of  fluctuation  appeared.  The  symptoms  were  more 
severe  and  [persistent,  and  usually  gradually  suljsided  wnth  the  spontaneous 
or  operative  evacuation  of  pus.  Sometimes  the  suppuration  was  more  dif- 
fuse, and  the  surrounding  tissues  became  cedematous  and  of  doughy  oon*^ 
sistency,  followed  later  by  the  formation  of  dee|>seated  abscesses*  The" 
rupture  of  such  abscesfies  into  the  trachea,  oesophagus,  or  mediastinum 
caused  a  fatal  termination  of  the  disease  in  some  cases. 

The  occurrence  of  gangrene  was  reported  in  only  six  or  eight  cases.  At 
first  the  course  of  the  disease  was  similar  to  that  of  the  cases  in  w^hicli 
suppuration  occurred.  After  incision  or  siwntaneous  evacuation  of  pus,  the 
gliind'tlssues  were  found  to  be  gangrenous,  and  the  surrounding  tissues 
showtd  phlegmonous  inflammation.  In  spite  of  the  severity  of  the  process, 
most  of  these  cases  recovered.  H 

DiagnoBis. — Hyperemia  causes  less  swelling,  and  there  are  no  symp- 
toms of  inflammatiun  or  of  general  infection.  The  hjcatiou  and  acute  char- 
acter of  the  swelling,  together  with  the  accompanying  symptoms,  differen- 
tiate the  disease  fi*om  other  swellings  in  this  region. 

Prognosis. — The  prognosis  is  always  guarded,  especially  in  those  cases 
in  which  suppuration  occurs.  But  in  the  latter  the  early  evacuation  of  the 
pus  permits  of  a  favorable  prognosis  in  most  cases.  Death  may  occur 
from  asphyxiation,  from  [perforation  and  extension  of  the  pus  into  neigh- 
boring organs,  or  from  sepsis.  Of  the  causes  thus  far  reported  about  twenty 
five  per  cent,  terminated  fatally. 

Treatment. — The  application  of  leeches  and  treatment  by  means  of 
mercurial  inunctions  have  no  effect  on  the  inflamnxation,  and  may  do  barm. 
Leeches  have  caused  collateral  cedema,  and  mercurial  inunctions  have  caused 
severe  stomatitis  in  a  number  of  castas.  Cold  applications  in  the  form  of 
compresses,  ic^-txiUar,  or  Leiter*s  coil  are  recommended.  Laxatives  are 
frequently  indicated,  especially  magnesium  sulphate.  Small  doses  of  mor- 
phine are  often  nettled  to  relieve  the  pain.  Antipyretics  are  rarely  neo^* 
sar>'.  Stimulants  may  be  re^piiretl.  A  high  iind  long-continuetl  tera|)erature 
generally  indimtes  the  presence  of  pus,  even  in  the  absence  of  piH>uounced 
fluctuation,  and  rcfjuii^es  surgical  treatment. 
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METASTATIC   INFLAMMATION   OF  THE  THYROID  GLAND. 

Etiology. — A  number  of  cases  of  metastatic  inflammation  have  been 
reported  which  have  occ-urred  as  complications  in  various  infectious  and 
septic  diseases.  In  many  of  these  the  six-cific  bacteria  of  the  original  dis- 
ease have  been  founds  such  as  the  typhoid  bacillus,  the  diplococcus  pneu- 
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moniap,  the  streptoccxjcus  pyo^nes,  and  others.  In  a  number  of  oases  the 
thyroid  affection  occorred  late  in  the  cx^urse  of  the  original  disease  or  during 
tt>uvale*<?enoe 

Symptoms. — The  course  of  the  disease  is  modified  as  regards  fever 
and  acute  symptoms  from  that  of  idiojiiithic  thyroiditis.  lu  most  cases  a 
**cald  abscess"  forms  without  acQte  symptoms.  Pain  k  frtHjiiently  slight 
or  abeent,  and  the  fever  is  generally  mf>denite.  The  formation  of  pus  is 
gradual,  and  its  presence  may  not  be  sU8i>ected  until  f1nc*tuation  oocnrs. 

DiagrnosiB. — The  ocinirrence  of  thyroid  enlargemeut  in  cHinnection  with 
ID  iolectious  or  a  septic  disease  would  suggest  the  nature  of  the  swelling, 
aod  the  formation  of  an  abscess  would  confirm  the  diagnosiSi 

Proernosis. — ^The  prognosis  of  idiopathic  thyroiditis  applies  e<]tm!ly 
well  to  this  disease. 

Treatment. — ^The  ti-eatmeut  c?ousists  iu  the  early  evacuation  of  the  pus, 

MALIGNANT  TUMORS. 
Tlie  thyrc»id  gland  is  ooc  of  the  rarest  seats  for  malignant  growths. 
Thej  occur  in  advanced  life,  aud  in  almost  every  case  are  preceded  by 
iome  variety  of  goitre.     The  growth  may  be  either  sarcoma  or  carcinoma. 

SYPHILIS. 
Syphilis  is  very  rarely  manifested  iu  the  thyroid  gland,  and,  so  far  aa 
tnown,  is  always  associated  with  visceral  syphilis.     The  presence  of  gum- 
Q^ta  has  been  noted  in  a  certain  number  of  cases  of  congenital  syphilis. 

TUBERCULOSIS. 

Tuberculosis  of  the  tliyroid  gland  is  not  so  uncommon  as  w^as  formerly 
«U|)jK>a^l^  especially  the  occurrence  of  miliary  tubercles  in  connection  with 
p'n^rjil  miliary  tuberculosis.  The  chronic  form  consisting  of  e-asecms  nod- 
«lts5  i^  uncommon.  Enlargement  of  the  gland  iu  these  cases  rarely  occurs, 
or  is  so  slight  as  to  escape  notice.  One  case  of  primary  tul>erculosis  has 
Wn  re|)orted. 

GOITRE. 

Synonyms. — Kropf,  Struma,  Goitre,  Gozzo,  Weu,  Derby  neck,  Bron- 
'liooele. 

Goitre  may  he  epidemic,  sporadic,  or  endemic.  The  course  of  the  dis- 
^•w  may  be  acute  or  chronic,  dc|x^nding  in>on  the  variety.  These  varieties 
^B  be  tx>nsiderc*d  separately  in  order  to  avoid  confusion.  The  epidemic 
*wd  sporadic  forms  of  the  disease  require  but  a  brief  description. 

EPIDEMIC   GOITRE, 

Oocurrenoe. — This  form  usually  occurs  in  localities  where  goitre  is 

***^ic,  although  its  occurrence  has  been  rc]X)rtctl  in  lot^alitics  free  from 

^^if^.    It  occurs  most  fre€|iiently  in  summer  and  autumn,  and  affects  in- 

^•vidnals  who  have  not  resided  long  iu  the  place.     The  cpidemies  are  con- 
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fined  to  barracks,  seminaries,  and  so  on,  where  large  numbers  of  i3eople 
live  together  in  dose  proximity.     The  other  inhabitants  of  these  localities 

are  not  affected* 

Patholofiry*~The  enlargement  of  the  gland  is  of  a  vascular  character^  j 
due  to  acute  byj>erseniia,  withuiit  any  change  of  the  gland-tij?sues.     The 
presence  of  lond  vasculai*  murmurs  heard  over  the  gland,  especially  in  chil- 
dren, and  the  complete  and  rapid  disap|>earance  of  the  enlargement,  with       , 
or  without  ai>propriate  treatment,  j>rove  that  the  process  is  a  vascular  oue. 
As  a  rule,  the  entire  gland  is  affected.     The  disease  is  acute,  and  the  swell*       | 
ing  is  prtxlufsed  within  from  a  icw  hours  to  a  few  days  or  weeks.     Recur- 
rence is  common,  and  in  these  castas  the  enlargement  may  become  persistent,       i 
and  ifi  then  associated  with  changes  in  the  gland-tissues.  ^M 

S3rmptoniB. — The  enlargement   of  the  gland   is  the  chief  symptom.       ' 
The  subjective  symptoms  are  slight,  and,  as  a  rule,  do  not  incapacitate  tlie 
individual  for  work.     Sometimes  the  enlargement  is  of  sufficient  size  to 
cause  pressu  re-  sy  m  pt  urns. 

Prognosis  and  Treatment. — Recovery  usually  occurs  either  six)ota- 
neously  or  after  change  of  location,  drinking  water,  and  so  on, 

SPORADIC   GOITRE. 

Occurrence, — This  form  of  goitre  occurs  everywhere.  It  is  frequently 
observed  in  hjcalities  in  which  goitre  is  not  endemic.  The  disease  is  much 
commoner  in  females  than  in  males,  and  occurs  more  frequently  in  young 
people  than  in  old.  Oftentimes  it  occurs  in  girls  at  the  time  of  puberty, 
in  some  of  these  cases  associated  with  chlorosis.  Certain  cases  combined 
with  exophthalmus  and  tachycartlia  ai'e  of  neurojmthic  origin  (exophthaknic 
goiti-e).  In  other  cases  sporadic*  goitre  is  associated  \rith  menstruation, 
gravidity,  trauma,  and  occuimtion.  In  the  latter  class  of  cases  it  apjiears  I 
essential  for  the  occupation  to  be  one  that  produces  a  j^rsistent  or  fre- 
quently recurring  congestion  of  the  gland.  Finally,  anomalies  of  develop- 
ment may  produce  a  predisposition  to  the  disease  in  some  cases. 

Pathology. — The  enlargement  is  due  to  long-continued  or  frequently 
recurring  hypenemia  of  the  gland.  If  the  cause  jiersists  long  enough,  tissue- 
changes  are  pn>dueed,  and  the  enlargement  l)ecomes  {permanent 

Symptoms. — Usually  the  only  symptom  Is  the  increase  in  sisce  of  the 
thyroid  gland.     The  swelling  is  generally  slight  and  not  very  noticeable. 

Prognosis. — -In  most  cases  w^hen  the  cause  is  removed  the  sw^elling 
disappears. 

Treatment. — Occupations  which  produce  |iersistent  or  frequently  re- 
curring hyiienemia  of  the  gland  should  he  given  up.     Cases  associated  with  . 
ansemia  require  proper  hygienic  aud  tonic  treatment. 

ENDEMIC   GOITRE. 

Occurrence. — This  variety  of  goitre,  as  its  name  implies,  occurs  ink 
certain  localities.     These  localities  are  distributed  throughout  the  world, 
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tlthough  in  some  countries  they  are  more  numerous  than  in  otliers.  Va- 
riations in  the  inten?*ity  of  the  disease  are  observed  at  different  times  in 
tk  same  locality.  The  disease  may  become  endemic  in  places  piTviously 
eiempt. 

Endemic  goitre  may  be  congenital  or  acquired. 

CONGENITAL   GOITRE. 

ThiB  variety  occurs  almost  exclusively  in  localities  where  goitre  is 
endemic.  It  is  not  a  common  disease.  In  most  cases  one  or  brjth  parents 
bve  goitre.  Generally,  congenital  goitre  is  of  the  hyperplastic  ty|)e>  al- 
tb^iigb  a  number  of  cases  have  been  observed  in  which  geoondary  changes 
liad  ♦x'currcd.  The  goiti'e  is  usually  retiT»-cesophageal  or  submaxillary. 
The  increase  in  size  is  apt  to  be  rapid  and  cause  pressure- symi>toms,  esjje- 
cially  tracheal  stenosis.  The  latter  may  be  so  extreme  as  to  causc^  death. 
It  Ls  stated  that  in  some  cases  the  goitre  may  be  so  large  as  to  interfere 
vritb  the  birth  of  the  child. 

ACQUIRED  GOITRE. 

This  occurs  much  ufk*ner  in  females  than  in  males,  usually  at  the  time 
of  |>aberty,  although  it  may  happen  at  any  time  in  later  life.  The  coui-se 
of  the  disease  is  chronic,  and  causes  progressive  enlargement  of  the  gland, 
although  variations  in  size  may  occur  from  time  to  time. 

Btiology. — Many  causes  have  been  assigned,  such  as  drinking-water, 
iltitode,  character  of  the  soil,  temperature,  climate,  season  of  the  year, 
light,  air,  occu|>ation,  and  trauma.  The  geue rally  accepted  theory  at  the 
pi^aent  time  is  that  the  disease  is  miasmatic,  and  that  the  noxious  element 
» conveyed  into  the  system  through  the  drinking-water.  It  might  pmp- 
•riy  be  inchided  ui  the  list  of  infectious  diseases.  A  certain  predisptDsition 
of  the  individual  h  assumed  to  be  essential,  Ijcsides  certain  conditions  of  tlie 
*)il,  to  enable  the  organism  to  thrive. 

PatholoiTy* — The  enlarp^emeot  of  the  gland  may  he  partial  or  general. 
In  the  latter  case,  however,  one  lol>e  is  usually  more  affecttnl  than  the  others. 
Special  names  are  used  to  ilesignate  the  occiUTcnce  of  goitre  iu  certain 
tcgioDs,  as  substernal,  retropharyngeal,  submaxillary. 

The  process  conslsta  of  h>^rplasia  of  the  gland-tissues  subsequent  to 
kjiienKUiia.  The  classifiration  of  the  varieties  of  gt>itrc  depends  upon  the 
pPitlomitiance  of  the  hy|ieq>Iasia  in  certain  tissues  of  the  gland,  and  upon 
tfwmdarv  changes  which  may  occur  later  in  the  goitre. 

The  primary  change  in  almost  all  cases  is  a  hyperplasia  of  the  acini 
with  proliferation  of  the  epithelium.  Accc^mpauying  this  change  there  is  a 
new  formation  of  bhxd-vessels  and  usually  a  slight  increase  iu  the  inter- 
initial  tissue.  This  form  of  goitre  is  commonly  of  moderate  size  and  of  soft 
<5OO8i0tericy,  and  h  called  ptireiwhipnatmiJi  gmire,  A  second  variety,  colloid 
Soiirt,  is  develoi>ed  from  parenchymatous  goitre  by  the  Ibrmation  within 
tlie  hyperplastic  acini  of  an  excessive  quantity  of  colloid  material.     This 
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form  of  goitre  causes  a  more  uniform  enlargement  of  the  gland  timn  the 
prec^eding,  and  attains  a  larger  size.     The  consistency  is  soft  and  doughy. 

A  third  variety,  cystic  goitre ^  is  caused  by  the  constant  increase  in  the 
production  of  colloid  material  withiu  tlic  hyi>erplastic  a^-ini.  As  the  latter 
become  moii'  aiid  more  distended,  atrophy  of  the  interstitial  tissue  and 
blood- vessels  is  producetl  and  the  acixii  become  confluent.  In  this  way  cy^^ta 
are  formed,  which  in  torn  become  cooflueut  and  produce  larger  ones.  In 
extreme  causes  the  whole  atfected  portion  of  the  gland  may  become  trans- 
formed into  a  single  large  cyst,  or  more  frequently  into  several.  This 
cystic  enlargement  often  attains  a  great  size.  Secondary  changes  usually 
occur  in  the  walls  and  contents  of  these  cysts.  Hemorrhages  into  the  cysts 
are  frequent,  and  in  some  cases  may  be  extensive  enough  to  warrant  the 
name  of  hemorrhagic  goitre.  Calcification  may  occur  in  the  cyst-walls,  ad 
well  as  in  other  ptirts  of  the  parenchyma. 

A  fourth  variety,  fibrous  goUre^  is  caused  by  hyperplasia  of  the  inter- 
stidal  tissue  lx*tween  the  acini*  This  rarely  occurs  primarily,  but  usually 
takes  place  in  the  fii*st- mentioned  variety,  the  jjareuchymatous  goitre.  The 
increase  in  interstitial  tissue  is  followed  by  fatty  degeneration  and  atrophy 
of  the  gland-substance,  and  by  the  formation  of  small,  hard,  nodular 
masses.  These  masse^s  may  beiH>me  more  or  less  agglomerated  and  pi-oduc* 
a  considerable  enlargement  of  the  gland, 

A  fifth  variety,  vascular  gmtre^  occurs  when  the  hyjierplaj^ia  atTeeta 
chiefly  the  blood-vessels.  This  variety  is  also  secondary  and  develops  in  a 
pre-existing  goitre.  In  additiou  to  the  new  formation  and  aneurismal  dil- 
atation of  the  arteries,  there  may  be  varicose  dilatation  of  the  veins.  These 
vascular  changes  may  be  so  extreme  as  tf^  cause  the  atrophy  and  disapiiearanoe 
of  the  greater  part  of  the  gland-substance.  The  terms  aneurismal  and 
varicose  goitre  are  used  to  designate  one  or  the  other  variety.  Some  or  all 
of  the  above-mentioned  changes  nmy  be  present  in  the  same  gnirre  and  give 
rise  to  a  very  mixed  picture.  It  is  only  in  the  early  stages  that  one  finds 
the  first- mentioned  variety  alone.  As  the  individual  grows  older,  one  ur 
more  of  the  secondary  changes  occur.  In  children  parenchymatous  goitre 
ia  the  variety  usually  found. 

Symptoms. — Tlie  symptoms  consist  of  enlargement  of  the  gland,  as- 
Bociated  with  secondary  mechanical  symptoms,  due  to  pressure  and  conges- 
tion. 

Venotis  oongesiion  may  be  caused  by  the  hinderauce  to  the  venous  circu- 
lation by  pressure  on  the  neighboring  veins,  by  varicose  dilatation  of  the 
veins  in  the  gland,  and  by  obstructcfl  expiration  produced  by  tracheal 
stenosis  or  by  paralysis  of  the  recurrent  laryngeal  nerve*  The  symptoms 
consist  of  cyanosis  of  the  face,  headache,  dizziness,  oppression, 

fMrdme  syrtijAomit  may  be  caused  by  pressure  on  the  accelerator  branch 
of  the  vagus,  and  consijit  of  palpitation,  inci*eased  frcfjucncy  and  irregu- 
larity of  the  heart's  aeti<jn. 

Respiratory  symptatm  may  be  caused  l>y  direct  compression  of  the  trachea 
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or  by  j>are&is  or  paralysis  of  the  recurrent  laryngeal  nerve  from  pressure* 
The  rt«piraiory  symptoms  increase  %vith  the  growth  of  the  goitre*  At 
first  they  are  temporary  and  deiiend  njxm  aeeidental  causes,  such  as 
tncbeal  catarrh,  more  or  less  violent  exertion^  and  so  od,  which  pnxluce 
iDereflsed  congestion  of  tlie  mucous  membrane  of  the  trachea.  The  already 
dimiBished  orifice  of  the  trachea  becc»mes  still  smaller,  and  causes  inspira- 
tory dyspaoBa.  At  times  the  dyspncea  may  become  so  marked  as  to  neces- 
sitate tracheotomy.  A  substernal  eidargement  of  the  gland  is  especially 
likely  to  cause  acute  attacks  of  dyspncea,  owing  t**  its  situation  between  the 
Memum  and  the  vertebral  column.  In  die  early  stages,  before  the  goitre 
becomes  securely  fixed  to  the  neigh  b(.>ring  tissues,  such  attacks  are  frequently 
relieved  by  the  temporary  escape  of  the  gland  from  beneath  the  sternum. 
In  scime  cases,  after  the  goitre  has  bc^'ome  fixed  it  may  be  so  completely 
hidden  bj^  the  sternum  as  to  escape  observation,  und  thus  prevent  the  reeog- 
nidon  of  the  cause  of  the  dyspntea« 

With  tlie  increase  in  size  of  the  goitre  the  symptoms  of  tracheal  ste- 
D06is  assume  a  permanent  character^  and  both  respimtion  and  speecli  are 
difficult  Much  the  same  efleet  may  be  produced  by  paralysis  of  the  re- 
ctrrent  laryngeal  nerve.  In  most  of  these  cases,  however,  the  symptoms 
•wi&ist  of  milder  respiratory  disturbances  and  hoarseness.  A  certain  pro- 
purtioD  of  these  cases  are  subject  to  acute  attacks  of  suffocation,  resembling 
aitkma.  These  attacks  last  a  number  ftf  minutes,  and  may  be  so  severe  in 
tome  eases  as  to  cause  the  immediate  death  of  the  individual.  The  couse- 
qoeiioes  of  chronic  respiratory^  disturbances  are  bronchial  catarrh,  emphy- 
floia,  passive  congestion  of  the  lungs,  hypertrophy,  and  dilatation  of  the 
ktit. 

DiJtturbancea  of  degiidiiton  may  occur  from  compression  of  the  cesophar 
This  occurs  oftenest  in  connection  with  retnjpharyngeal  enlargement 
rfthe  gland*     The  compression  may  l>econie  so  extreme  as  to  interfere 
seriously  with  the  nutrition  of  the  individual, 

DiagnoaiB. — As  a  rule,  the  diagnosis  of  goitre  is  not  difficult  when  it 
i§  oot  substernal  or  retropharyngeal.  The  presence  of  a  tumor  in  the  region 
<>f  the  tliyroid  gland  which  moves  with  respiration  and  the  action  of  swal- 
lowing, the  gradual  increase  in  size,  together  with  the  character  of  the 
wtlliiig,  and  the  outward  dislocation  of  one  or  both  carotid  arteries,  are 
tnficjently  characteri&tic. 

The  diagnosis  of  enlarged  lymph-glands  occurring  in  this  region  io 
Bodgkin^s  disease  or  in  lymphosarcoma  may  present  difficulties  at  times. 
b  theae  cases,  however,  it  is  usually  pcKStiible  to  detect  sepamte  glands  in 
^iDiw;  other  glands  in  the  vicinity  and  t.4sew^here  are  enlarged,  and  the 
{•tiait  is*  cachectic.  Other  tumors,  such  as  branchial  cysts,  and  aneurism, 
^  rarely  difficidt  to  diagnosticate.  The  diHerential  diagnosis  of  the 
virifly  of  goitre  has  been  sufficiently  indicated  in  the  description  of  the 
ptbology  of  goitre.  The  size,  sliape,  and  consistency  of  the  tumor  indi- 
«te  the  variety,  with  the  exception  of  the  colloid  and  cystic  forms  of 
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goitre.  In  the  case  of  the  two  last-raeutionerl  varieties,  an  exploratory  pu 
tLire  with  a  sufficiently  large  trticar  may  he  necessary  to  ^tablLsh  the  diag- 
nosis. The  danger  of  severe  hemorrhage  in  these  cases  is  slight^  because 
these  varieties  of  goitre  arc  not  so  vascular  as  the  others.  ^^ 

Progrnosis. — In  some  cases  a  change  of  residence  to  a  locality  in  wbi<^H 
goitre  is  not  endemic  has  been  followed  by  a  cassation  in  the  growth  or 
even  by  diminution  in  the  size  i>f  the  gland.     Cei'tain  methods  of  treatment 
have  also  produced  improvemeot 

Death  may  ensue  from  laryngeal  stenosis  and  its  sequelse,  from  trauma, 
cansing  hemorrhage,  from  acute  inflammation,  and  from  malignant  growths 
developing  in  the  goitre. 

Acute  inflammation  may  be  caused  by  injury  or  bacterial  infection.  The 
symptoms  and  coui^se  of  the  disease  are  similar  to  those  of  acute  thyroiditis, 
and  need  not  l^e  recapitulated.  The  symptoms  of  compression,  however, 
are  naturally  nuicli  more  marked  iu  these  cases  than  in  primary  thyroiditis. 
The  cyanosis  and  dyspnoea  often  reach  an  extreme  degree.  ^M 

Treatment. — The  treatment  of  endemic  goitre  is  prophylactic,  medical^i 
and  surgical.  It  is  self-evident  tltat  the  best  prophylaxis  consists  in  avoid- 
ing those  kxialities  in  which  endemic  goitre  occurs.  Since  the  infectious 
material  may  l>e  carried  into  the  system  by  means  of  the  drinking-water, 
the  latter,  if  obtained  fmm  springs  or  wells  in  the  locality,  should  always 
be  Ixjiled,  or  rain-water  may  be  substituted.  Improvement  in  the  drainage 
and  general  hygienic  surroundings  of  such  localities  tends  to  exterminate 
the  disease. 

The  only  drug  which  has  been  found  to  be  efficacious  is  iodine.  It  may 
be  administered  internally  iu  the  form  of  the  tincture  or  as  Lugol's  solu- 
tion, in  combination  with  pota^^cium  as  iodide  of  potassium,  or  in  combina- 
tion with  iron  as  iodide  of  imn. 

The  tincture  is  given  at  first  in  small  doses  (five  drops)  two  or  thi-ee 
times  a  day,  and  gradually  increased  to  ten  drops  three  times  a  day.  It 
should  be  given  after  meals,  and  always  well  diluted.  The  compound 
solution  of  iodine  (Lugol's  solution)  is  preferable  to  the  tincture,  and  is 
given  in  doses  of  five  drops  three  times  a  day  after  meals,  increased 
one  or  two  drojis  every  other  day  until  fifteen  or  twenty  drops  are  taken. 
Should  *'  iodism'*  occur,  or  if,  after  one  or  two  months'  treatment,  no  reduo- 
tion  of  the  enlargement  has  taken  place,  iodide  of  |K)tassium  may  be  sul> 
stituted  in  doses  of  from  five  to  twenty  grains  three  times  a  day.  When  ' 
amemia  is  associated  with  the  disease,  iodide  of  iron  and  cod-liver  oil  may  . 
Ix^  alternated  with  the  above-mentioned  remedies.  ^M 

Lxline  may  be  applied  externally  iu  the  form  of  Lugol's  solution  or  iiP 
that  of  iodine  ointment.     It  is  I'ecommended  to  apply   LugoFs  solution 
in  the  morning  i-ather  than  at  night,  to  avoid  the  danger  of  iodism  from 
inhaling  the  fumes  of  iodine. 

The  ti\>atmeut  of  goiti'e  by  parench}inatous  injections  of  it^Kiine  is  less 
common  than  formerly.     There  exists  some  doubt  as  to  its  8Uj>eriority  over 


ibe  inlerua]  administration  of  iodine  or  its  comjiounds,  and  its  admiuistra- 
tion  in  this  way  has  been  followed  by  acute  inflammation  or  severe  neuralgic 
pains  in  many  cases,  and  in  a  few  cases  by  sudden  death.  Moreover,  the 
mxui  advances  in  surgeiy  have  teudetl  to  supplant  this  method  oi*  treat- 
ment In  general,  it  may  be  stated  that  the  earlier  the  treatment  with 
iodine  or  its  oomiwnnds  is  begun  tlie  better  tlie  clianoes  for  im|>TOvement. 

Diminution  of  the  enlargement  and  relief  of  the  Bymptoms  Imve  been 
noted  in  many  cases.      The  older  Ibrms  of  goitre  are  not  benefited,  as  a 

The  most  recent  treatment  consists  In  the  admiuistration  of  thyroid  and 
thymus  preparations.  The  number  of  eases  tlnis  treat<^l  which  have  been 
nported  is  comparatively  small,  and  there  is  still  considerable  uncertainty 
to  to  the  efficacy  of  the  treatment.  In  a  certain  }iercentage  of  the  cases  a 
diminution  in  the  size  of  the  goitre  has  beeu  observed.  Acconliiig  to  some 
observers^  if  any  reduction  in  the  size  of  the  goitre  occui's,  it  does  so  within 
tiro  or  three  weeks  if  the  ti'catment  is  employ txl  tlaily*  Tlie  best  results 
htve  been  obtained  thus  far  in  the  treatment  of  the  parenchymatous  variety 
of  goitre  occurring  in  young  individuals,  whereas  the  cystic,  colloid,  and 
fibrous  varieties  have  beeji  only  slightly  or  not  at  all  afiected  by  the  thyroid 
tratment. 

For  a  consideration  of  the  theories  which  have  been  advanced  to  account 
for  the  beneficial  action  of  thyroid  preparations  on  certain  morbid  conditions 
IblWing  tlie  loss  of  function  of  the  thyroid  gland  fnim  any  cause  the 
tmier  is  referred  to  the  article  on  myxcedema.  The  thyroid  preparationB 
ire  usually  administered  internally  in  tlie  form  of  pow^ders  or  tablets  of  the 
extnot  It  is  necessary  to  rememlxr  that  oveixloses  of  thyroid  extract  may 
jvodnoe  dieagreeable  or  even  dangerous  symptoms,  consisting  of  anorexia, 
las  of  weight,  sleeplessness,  elevation  of  temperature,  tachycaiTlia,  pains  in 
tbe  extremities,  dyspncea,  stenc^cardial  attacks.  If  any  of  these  s}  mptoms 
oocur,  the  treatment  should  l>e  stopped  for  a  time  and  smaller  doses  given 
mfterwuds.  It  is  safe  to  begin  with  one  grain  of  the  extract  three  times  a 
djtr  and  increase  the  dose  gradually. 

A  coDsideratiou  of  tlie  surgical  treatment  of  goitre  does  not  come  within 
n     Ibe  soQpe  of  the  present  aitiele, 

^^H  Development. — The  thymus  gland  is  of  epithelial  origin,  and  arises  as 
a  diveftieulum  from  an  anterior  pair  of  the  visceral  clefts. 

Aniktomy.^ — The  glantl  consists  of  two  lobes  in  close  contact  in  the 
m^Hun  line.     **  In  its  mature  state  in  an  infani  under  two  years  of  age  it 

[mwrnes^TB  AiB  a  narrow,  elongated,  glandu]ar-lo<ikiug  lx>dy,  situated  j>artly  in 
tbiH%z  and  partly  in  the  lower  region  of  the  neck  ;  below,  it  lies  in  the 
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superior  mediastinal  space,  close  behind  the  stem  urn,  aa  far  dowi 
fourtli  rib-t'iirtikge,  and  in  fwnt  of  the  great  vessels  and  pericardium ; 
above,  it  extends  upward  upon  the  trachea  in  the  neck  as  high  as  the  lower 
border  of  the  thyroid,  being  covered  hv  the  stern o-hyo id  and  sterno-thyrcjid 
muscles."  (Quain.)  The  average  weight  of  the  gland  at  birth  Ls  fourteen 
grammes ;  marked  variations  in  weight  are  oommoD.  The  gland  increases 
in  size  up  to  the  second  year,  then  undergc>es  fatty  degeneration^  atn^phies, 
and  disappears  generally  at  puberty^  Exceptionally,  it  persists  even  afte^_ 
the  twentieth  year.  ^M 

Structure, — The  stnicture  of  the  gland  resembles  that  of  lymph* 
glands*  The  medulla  contains  i>eeuliar  corpuscles  with  a  concentric  stria- 
tion  e4jmp')sed  of  an  envelope  of  epithelial  cells  enclosing  a  central  mass 
formed  of  granular  cells,  the  so-called  coi-puscles  of  Hassall.  In  the  adult 
the  small  remains  of  the  gland  are  usually  composed  of  adipose  tissue. 

Function. — It  is  regarded  as  one  of  the  blood-forraing  organs.  Ex- 
perimental removal  of  the  gland  from  young  animals  api>ears  to  produce  ' 
no  constitutional  effects.  Exjierimental  i-emoval  of  the  thyroid  gland  from 
young  animals  is  sometimes  followed  by  a  slight  increa.'H?  in  the  size  of  the 
thymus  gland,  without^  however,  preventing  the  characteristic  ooustitutional 
symptoms  which  follow  this  operation. 

DISEASES. 

Infammaiion. — Suppurative  inflammation,  secondary  to  pyBemic 
cesses,  especially  thmml>y-phlebitis  of  the  umbilicus,  mrely  occui^. 

Primary  inflammation  is  rejxirtcd,  but  lacks  proof.  The  diagnosis  of 
the  reported  cases  depended  ujxin  the  presence  of  puriform  material  in  the 
gland,  but  in  these  cases  the  diagnosis  was  not  vei'ified  by  microscopic 
examination  of  the  gland*tiasoes.  The  presence  of  this  puriform  material 
may  be  accounted  for  by  post-mortem  softening  of  the  gland,  or  in  some 
cases  by  the  softening  of  gummata.  The  rKx^nrrenoe  of  apparently  mul- 
tiple abscesses  has  l>een  considered  pathognomonic  of  congenital  syphilis-^ 
and  was  first  des(Til>i^l  by  Dnlx>is  (Dubois's  abscesses).  IH 

These  areas  may  be  due  to  ix^st-mortem  softening,  or,  as  Cbiari  lias 
shown,  to  the  formation  of  cysts  within  HassalFs  corpuscles  by  the  exten- 
sion and  growth  of  the  tissue  of  the  gland  into  them.  They  probably  have 
no  coimection  with  syphilis.  ^M 

Thymic  Asthma. — A  uumljer  of  cases  of  sudden  death  have  lieen  re-^^ 
ported  in  which  at  autopsy  the  thymus  glaud  wa^  found  enlargeil  and  no 
cause  for  death  was  detected  in  the  other  organs.     These  cases  occurred     i 
chiefly  in  infants  and  young  children  who  were  considereil  Iioalthv.     Tliese 
deaths  have  Ixtm  attributed  to  asphyxia  from  compression  of  the  trachea 
or  bronchi  by  the  enlarged  thymus. 

This  view  is  opix>sed  by  good  observers,  who  assert  that  these  individ- 
uals were  not  jierfectly  healthy  ;  that  they  showed  general  nutritive  dis- 
turbances of  the  lymphatic  system,  such  as  enlargement  of  the  spleen. 


lymph-glands,  and  toosils ;  furthermore,  that  in  no  ca^  has  actual  com- 
pression of  the  trachea  or  bronelii  been  found  at  autopsy  ;  that  the  patients 
dial  vrith  symptoms  of  jjaralysis  of  the  heart,  and  not  of  asphyxia ;  and, 
finally,  in  certain  of  these  eases  tracheotomy,  artificial  respiration,  and 
application  of  electricity  to  the  phrenic  nen^es  have  failed  to  restore  tlie 
res|>Lration,  although  resorted  to  immediately. 

CVjnflefjuently,  the  evidence  i^  against  death  from  a.^phyxia. 
Pott  believes  tliat  enlargement  of  the  tliymus  gland  may  l>e  the  indirect 
'  of  sudden  deatli.     He  assumes  that  an  enlai^ed  thymus  may  press 
on  the  pulmonary  artery  and  heart,  and  so  ciiuse  reflex  paralysis  of  the 
irt 

Other  observers  believe  that  the  enlargement  of  the  thymus  gland  is 
only  one  element  in  a  general  nutritive  disturbance  of  the  lymphatic  sys- 
tem, and  that  it  h  not  a  direct  cause  of  sudden  desitlh 

Sifpkilus, — Gnmmata  mav  occur,  associated  with  fibrous  induration  of  the 
ad. 

Tuberculosis. — Miliary  tubercles  and  caseous  tul>ereuIous  nodules  occur, 
■bioit  invariably  assoeiatetl  with  tul>ercult3^is  in  other  organs.    - 

Tumors. — Enlargement  of  the  thymus  gland  tweurs  in  leukaemia  in 
oonnection  with  the  enlargement  of  the  other  lymphatic  organs.  Sarcoma 
iDiv  ocoar,  but  is  rare. 
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Few  themes  in  medieine  coiitiiin  sucli  meagre  material  and  vary 
statements  as  the  normal  pr^cordia  of  infancy  and  childhood.  Many  an 
thoritie^  in  pediatries  and  heart-disease  either  wholly  disregard  the  subject 
or  tooeli  it  lightly,  as  liaginsky,'  Finlayson,*  McOlellan,*  Osler,^  Ch«idlt%* 
Sansom/"  Fothergill,*  Bamberger/  Fraentzel,®  Cutler,*  Garland,^  Fried- 
reich,* Loo  mis/'  Guttmann,^^  Eiehhorst/^  Henoch/*  Skctda,**  J.  Lewis 
Smith,  and  others.  Again,  individual  treatments  of  the  tijpic  var>^  so 
widely  that  an  approach  to  its  elaboration  is  possible  only  by  citation  of 
diverse  opinions. 

The  Size  of  (he  Heart — The  statements  of  Venois,^  Bednar^^  Bizot,* 
who  held  that  the  heart  grows  but  little  from  the  fourth  to  the  thirteenth 
year,  and  Rilliet  and  Barthez,^  are  not  wholly  reliable,  being  determined 
only  by  work  on  the  cadaver.  Miiller^  first  esstablished  the  relative  weight 
of  the  heart  as  being  largest  np  to  the  fifth  year.  While  in  embryoual 
life  the  right  is  to  the  left  ventricle  as  6  is  to  7,  in  tlie  first  four  weeks  post 
partura  the  left  ventricle  increasas  while  the  right  decreases  in  size,  so  that 
at  the  end  of  the  first  year  the  right  is  but  half  as  large  as  the  left, 

Muller  notes  four  epochs  in  the  hearths  later  growth  : 

1.  In  the  first  month  the  heart  does  not  resj>ond  to  the  demands  upon 
it,  but  remains  as  at  the  end  of  gestation. 

2.  Thence  to  the  fiflh  year  the  rt^ative  weight  deciieases. 

3.  From  the  sixth  year  the  heart  varies  with  sex,  increasing  in  males, 
decreasing  in  females. 

4.  At  puberty,  from  the  sixteenth  to  the  twentieth  year,  it  increases  in 
both  sexes,  as  first  ascertained  by  Peacock  ^  and  Boyd.** 

5T^  Site  of  the  Hearf* — Gerhard t's  Handbueh  says  but  little,  while 
Henke/*  Lnachka,^  ^  Riidinger,^  and  Skwla^  merely  allude  to  the  high 
position  of  the  diaphragm.  Hammemik  ^*  describes  two  types :  in  one  the 
heart  cannot  bc^  di.slocated,  being  ^vedgeil  in  l>etween  the  sternum,  diaphragm, 
and  left  lung,  w^hile  in  the  second  ty|X^  the  heart  can  be  luxated,  since  the 
diaphragm  becomes  lower,     Luschka  ^  finds  that  the  heart  can  always  be 
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displaced.  Sahli  ^  holds  that  only  tlie  central  part  of  the  diaphragm  Btaiids 
high,  but  not  that  part  iipi)ii  which  the  heart  rest.s.  Von  Starck  ^^  thinks 
that  the  part  of  the  diaphragm  opcin  which  the  heart  rests  h  vai'iable  in 
ekration.  He  dispcgarda  Sahli 's  results,  siDce  he  did  not  sjiecnfy  age. 
From  Rudinger's  plates  the  heart's  pisition  seems  higher  than  io  adults, 
dthough  Ranch  fuss  ^*  and  Stetieu'^^  believe  that  the  heart  lies  horiz<)utalIy 
in  tlic  thorax.     (For  upper  and  lateral  Ixtnlei^,  see  Percussion,  hereafter.) 

The  form  and  ckvelopment  of  the  thorax,  as  Rauehfuss  proved,  have  an 
influence  on  the  hcart*s  location.  In  the  new-btjru  the  sterno-vertebral  and 
tmusverse  diameters  of  the  thomx  are  nearly  alike  (8  centimetres).  The 
ratio  beeomes  1  to  L4  (measurements  in  adultii  are  19  and  26  centimetres). 
At  the  sixth  year  the  ratio  Is  14  to  18  ;  from  the  tenth  to  the  twelfth  year, 
14,5  and  20  centimetres.  Gierke  ^^  determined  contrary  results.  Henke  ** 
de^ribes  those  alterations  in  the  infantile  thorax  which  necessitate  a  small 
tnmsverse  and  deep  sagittal  diameter,  Hueter"'  explains  the  transverse 
bcrease  by  osteochondral  epiphyseal  growth.  Wintrich^  does  not  men- 
tioo  this  variation  from  adult  findings.  Von  Starck  summarizes  the  sub- 
ject as  follows.  The  marked  bulging  of  the  chest  in  earliest  chitdhciod  and 
the  relatively  large  heart  bring  the  heart  nearer  the  chest -wall,  and  hence 
it  is  more  accessible  to  the  percussing  finger.  The  bulging  chest- wall,  on 
the  other  hand,  so  covers  the  heart  that  we  cannot  determine  the  apex  beat 
the  transverse  thoracic  diameter  increases,  the  heart  becomes  small, 
Lueation  of  the  Apex  Beat — The  nipple,  although  considered  somewhat 
ible  as  a  landmark  by  Mombei^er,^  Lusehka,^  and  Sahli,^  is  snffi- 
itly  accurate  for  clinical  puqxises.  It  is  usually  in  the  fourth  inter- 
ipatse  or  on  the  fonrth  rib,  bnt  may  be  on  the  third  or  the  fifth.  Steifen,^* 
one  of  the  first  to  establish  the  characters  of  the  child's  heart,  says  that  the 
apei  is  usually  loi'ated  in  the  firth  interspace  at  the  nipple  line,  or  may  even 
be  external  thereto,  without  being  pathological.  More  than  1  cc^ntimetre 
external  to  the  nipple  line  is  |>athologieal.  The  apex  is  rarely  observed  in 
the  fourth  or  the  sixth  interspace.  Gierke  *^  finds  it  in  the  fifth  interspace 
in  the  nipple  line,  witfi  a  maximum  variation  of  1  centimetre  externally 
aaJ  IJ  centimetres  internally.  Its  location  is  variously  descril>ed  by  dif- 
fereot  authors  :  J  to  1  oentimeti*e  external  to  the  nipple  line,  or  even  2  cen- 
timetres, between  the  tenth  and  the  twelfth  years  (Rauehfuss) ;  even  3  ccn- 
timetree  external  to  the  nipple  line  (Rosenstein) ;  farther  to  the  left  than  in 
Adults,  in  the  fifth  interspace  at  the  nipple  line,  rarely  internal  thereto 
(Van  Dnsch**);  in  the  fifth  interspace,  external  to  the  nipple  line  (Ger- 
fcirdt*');  1  centimetre  external  to  the  nipple  line  in  the  fifth  interspace 
(Guttmann  **  and  Bagiusky  M ;  in  the  fourth  interspace  (Vogel  and  Bie- 
dert");  in  the  fourth  or  fifth  interspace,  from  1  to  2  centimeti^s  outside 
tbe  nipple  line  (Wassilewski  ^''),  taken  from  eighteen  hundred  and  twenty 
iick  children  ;  in  the  fourth  interspace  in  the  first  yt^rs,  in  the  fourth  or 
4ftb  in  middle  childhood,  in  the  fifth  in  later  childhood  (Sahli). 
Vim  Stard^s  (xmclmwns  regarding  the  location  of  the  apex  beat : 
Vol  v.— 36 
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L  In  the  first  years  of  life  the  apex  beat  is  often  mdeterminable. 

2.  Up  to  the  fourth  year,  in  the  majority  of  cases,  the  apex  lies  beyond 
the  nipple  line,  but  less  and  less  frequently  as  we  approacb  the  twelf 
year*     It  is  not  found  external  to  the  nipple  line  after  the  thirteenth  year. 

3.  The  apex  is  rarely  found  in  the  nipple  line  in  the  first  year ;  more 
fi^|Uently  up  to  the  seventh  ;  less  frequently  later ;  in  the  fourteenth  year 
it  IS  frequently  found  there. 

Figs.  1  JLSJ>  2. 


I 


A,  B»  long  axla;  C,  D,  tranaverse;  B,  £!,  P,  smftli  dulnera;  A,  D,  E  Indudea  Ur^e  arterial 
tninka  aod  right  auricle.    (After  Gierke  and  Steffen,) 

4.  The  apex  is  not  found  internal  to  the  nipple  line  before  the  second 
year  ;  rarely  so  up  to  the  seventh  ;  in  the  majority  of  cases  between  the 
ninth  and  thirteenth  years  ;  and  later  almost  invaria!)Iy*  ^| 

5.  In  the  first  year  the  a(>ex  is  found  in  the  fourth  intersi>aee ;  more^ 
and  more  iufrecpieutly  as  time  advances, 

6*  The  apex  is  mrely  found  during  the  first  and  second  years  in  the 
fourth  and  fi^h  interspaces  j  ft^uently  from  the  third  to  the  sixth  year ; 
later  iufretiuently* 

7.  In  the  fifth  interspace  rarely  in  the  first  and  second  years :  later 
more  frequently ;  usually  there  fn^ra  the  seventh  to  tlie  thirteenth  year; 
invariably  after  the  thirtf^nth  year. 

8.  Extremely  infrequently  in  the  sixth  inters|>aoe. 
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Ab  a  geDeral  statemeot^  then^  the  apex  lies  faither  externally  in  pro- 
portion to  the  size  of  the  thorax  than  id  adults,  and  lias  iu  earlieist  child- 
hood beyond  the  Dipple  line,  iu  mid-cliildhcNxl  in  that  line,  aod  later  within 
the  same.  The  apex  is  higher  than  in  adnlts,  in  the  earlier  half  of  child- 
hood being  in  the  fourth  or  fifth,  aod  in  the  later  half  in  the  fifth  inter- 
8()ioe. 

Cardiac  Didness, — Steffen  and  Gierke  {he,  ciL)  describe  the  heart's 
location  as  horizontal.  (See  Figs.  1  and  2.)  The  relative  dulnesa  reaches 
ihi  eeoond  interspace  above ;  its  right  boixler  runs  from  one  to  three  and 
three-quarters  centimetre?^  (according  to  age)  to  the  right  of  the  median  line, 
terminating  in  the  fourth  right  interspace  or  under  Ixfrder  of  the  fourth  rib 
(fifth  rib  when  the  diaphragm  is  low) ;  tlie  left  boi-der  passes  in  a  curved  line 
from  ak»ve  through  the  nipple  to  the  apex  ;  the  lower  boundary  is  hori- 
Vtttal,  and,  according  u>  Steffen,  can  Ix-  differentiated  from  the  liver.  The 
iWlute  dulness  is  triangular  or  quadrangular,  vvitb  the  vertical  longer 
than  the  horizontal  side. 

Accord ing  to  Ranch fusi^  (Fig,  3)  (/oc,  eit)^  the  relative  dnlneas  is  in 
«rly  life  indeterminable  above,  but  later  is  limited  by  the  second  ribs  or 
iaterBpaoe.**,  The  right  birder,  beginning  in  the 
*cood  interspace  or  third  etjstal  cartilage  near  the 
tteruum,  is  a  line  curved  convex ly  to  the  right, 
Ittog  farthest  from  the  sternum  in  the  right  para- 
teiial  line  at  the  height  of  the  diaphragm,  whence 
ttctures  gradually  in  towards  the  sternum,  making 
ail  angle  whose  obliteration  is  common  in  j>cricar- 
ditis.  The  left  border  is  a  curve  convex  cxtemally, 
^'Mi  intersects 

Tlic  third  coetal  cartilage  in  the  imrasternal  line, 
The  fourth  costal  cartilage:'  in  the  nipple  line, 
The  fifth  costal  cartilage  from  one-half  to  one 
centimetre  external  to  the  nipjJe  line,  and 

The  sixth  costal  cartilage  from  one  to  two  centimetres  external  to  the 
nipple  Ime. 

The  lower  border  can  be  outlinefl  when  the  stomach  and  int^tines  are 
dirtoided,  and  in  varying  positions,  extending  from  the  sixth  interspace  to 
fitwa  one  to  two  centimcti-es  external  to  the  left  nipple  line.  The  absolute 
dtiheiB  extends  downwanl  fix)m  the  sternal  end  of  the  fourth  to  that  of  the 
•wreath  left  costal  cartilage,  along  the  latter  outv?ard  to  the  sixth  costal 
ciftilai!^  at  the  left  parasternal  line,  up\\'artl  in  the  same  line  to  the  fourth 
fostij  cartilage. 

Af?it>rding  to  Whitney,'  in  children  to  the  sixth  year  relative  dulness  is 
pactfaUy  as  in  adults, — namely,  alx»ve  and  to  the  left,  a  curved  line  ex- 
g  fmra  the  junction  of  the  third  rib  or  intersimce  and  sternum  out- 
wmnland  do%vnwai'd  to  the  apex  of  the  heart  in  the  fourth  or  fifth  intcrsimce 
lite  mammarv  line.     Tlie  right  lx)undary  (the  most  important,  being 
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most  variable  in  certain  pathological  conditions)  is  perfjendiculary  cor 
sponding  nearly  to  the  lell  border  of  the  sternum.  The  resonaooe  of  tb4 
lower  half  of  the  st^^rnum  Is,  therefore,  the  same  as  its  upjjer  half  in  children 
under  six  yeai's  of  age.  From  the  fifth  to  the  ninth  year  the  prseconlial 
dnlness  varies.  In  a  few,  even  at  six  years,  some  slight  dolness  will  lye 
found  over  the  lower  half  of  the  sternum.  While  at  five  years  all  cases 
presenter!  what  Whitney  des?ignates  **  the  infantile  pr^eordia/'  at  six  there 
were  two  infantile  t^  every  one  enlarged  ;  at  seven  equal  numbers  of  each  ; 
at  eight  three  enlarged  to  eveiy  two  infantile ;  and  at  nine  the  infantile 
pnecordia  gave  place  to  the  **  enlarged  prsectjrdia- '  of  the  second  half  of 
childho<.>d,' — ;>,  Ix^ginning  with  the  sixth  year  the  **  infantile  pnecordia** 
Ix^ins  to  disapjM?ar,  imtil  at  nine  years  all  cases  are  uniformly  enlarged. 
During  tills  period,  therefore,  the  results  of  cardiac  jTercussion  must  often 
be  equivocal.  In  children  between  eight  years  and  puberty  the  prjecordia 
invariably  differs  widely  from  that  of  the  first  half  of  childhood  and  adult 
life.  The  upper  border  is  generally  higher,  often  as  high  as  the  second 
interspace  (occasionally  the  second  rib).  The  right  border,  instead  of  fol* 
lowing  the  left  sternal  margin,  is  curved  and  meets  liver  dulness  outside  the 
right  sternal  edge  from  one  and  a  quarter  to  one  and  a  half  inches  from 
the  median  line.  The  pnecordia  then  resembles  Weil's  plat«,  somewhat 
similar  to  that  of  i)ericardial  effusion  in  the  adult 

Weil's^' ^  outlines  for  relative  dulness  are  as  follows.  Beginning  in 
the  second  interspace,  it  curves  to  the 
left,  frequently  transgressing  the  left 
nipple  line.  The  rigixt  border  leaves 
the  left  sternal  margin,  reaches  it^  right 
border  at  the  fourth  rib,  and  from  the 

Fig  4. 


/^^^-^^^^*\ 


CkidlAc  dulnew.    (After  Sahll.) 


Dulneas,  aooordlng  to  WeU. 


fourth  to  the  sixth  rib  is  from  one  to  three  centimetres  to  the  right  of  the     i 
sternum,     (See  Fig.  5.)  ifl 

Sahli's  landmarks  (Fig.  4)  clos€*ly  resemble  WeiFs,  except  that  the  angle     i 
between  the  right  Iwrder  below  and  the  liver  is  more  obtuse. 

Baginsky  follows  von  Duseh,*^  who  emphasizes  the  exactness  of  the  rel- 
ative heart  dulness  as  wmpared  with  the  less  accurate  findings  in  adults     , 
and  with  the  more  variable  infantile  aljsolute  dulness.     Von  Dusch's  lijnits 
are :  superior  angle  in  the  second  interspace  (or  thin!  costal  cartilage)  near 
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the  stemiun ;  the  right  border  more  vertical  than  the  left,  passing  outside 
of  the  right  sternal  line  in  the  third,  fourth,  and  fifth  interspaces;  the  left 
border  passing  through  the  nipple  line,  beyond  it  and  the  afiex  beat. 

Von  Starek/*  who  has  given  the  subject  very  carel'ul  study,  reconciles 
the  apparently  divei^eot  opinions  in  the  authors  cited  by  finding  them  cor- 
rwt  within  limits.  In  earliest  infancy  SahlL's  results  ^eem  most  reliable,  in 
mid-childhood  Rauchfuss  is  followed,  and  in  later  childhood  WeiPs  contour 
ii  admitted.  Von  Starck^s  measurements  on  three  hundred  healthy  chiU 
dren  justify  three  types : 

Type  I*  To  the  end  of  the  first  year. 
Type  II.  End  of  the  first  to  the  sLxth  year. 
Type  III.  From  the  sixth  to  the  twelfth  year. 

Type  I.  Under  the  first  year.  (See  Fig,  6.)  The  dulness  to  the  right 
b  relatively  great,  from  right  ventricle  hypertrophy.  The  relative  dulness 
is  iStoQishingly  large,  being  highest  at  the  sternal  end  of  the  second  left  rib 
(rarely  under  the  sternum  and  never  to  the  right  thereof).  The  left  Ix^rder 
pftsaes  convexly  to  the  left,  over  the  tiiinl  rib  at  tlie  nipple  line ;  the  fourth 
rib,  from  1  to  1 .6  centimetres  external  to  the  same  line ;  the  fifth  rib,  from 
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Pio.  6, 


Type  1.  of  vo©  SUrck. 


Type  IL  of  von  Siarck. 


i  to  2,5  centimetres  external  to  the  same  line.  The  right  Ixirder,  convex 
to  the  right,  cuts  the  right  sti^rual  border  in  the  second  right  luterHpace,  and 
Bppfcttches  or  coincides  with  the  riglit  parasternal  line  in  the  fourth  inter- 
■pioi  (or  upi>er  border  of  the  fiftii  rib),  Ixntig  farthest  from  the  sternum 
«i  the  level  of  the  nij>j>le,  Tlie  heart  is  bonud<3d  lielow  by  the  fifth  rib, 
drtenniiiable  since  the  left  loljc  of  the  liver  <locs  not  reach  equally  far  to 
tfc^  Kt  Aljsolute  dulness  is  buundtil  by  the  lower  Ixtrder  of  the  third 
nbariil  die  left  sternal  line,  nearly  reacliing  the  nipple  line,  quadrangular 
in  dmpe,  3  centimetres  higli  and  3.4  centiraetrcs  l>road.  At  tlie  level 
«(f  thp  nipple  the  heart's  breadth  is  fmni  6*6  t<v  8  centiiuetrcs,  5.1  to  5.6 
taeotimetres  being  to  the  left,  and  1.6  to  2  centimetres  to  the  right  of  the 
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Type  II.  From  the  end  of  the  first  to  the  sixth  year.     (See  Fig.  7.] 
The  highest  point  of  relative  dulness  is  at  the  sternal  eud  of  the  second  i 
space  (sometimes  at  the  border  of  the  sternnm,  sometimes  nearer  the  second 
or  the  third  rib).    The  left  border  falls  more  vertically  than  in  Type  I. 

It  intersects  the  third  left  rib  in  the  parasternal  line  (even  external  to 
it) ;  the  fourth  left  rib  in  the  pantBternal  line ;  the  fifth  left  rib  from  1  to 
1.5  centimetres  beyond  the  nipple,  or  from  1  to  2  centimetres  to  the  left  of  j 
the  apex  beat.  " 

The  right  border  is  more  vertienl  thim  in  Type  I.,  and  tends  at  the  level 
of  the  nipple  to  leave  tlie^  vertical  line  and  ciirs*e  inward.  It  no  longer 
reaches  the  right  parasternal  line,  altliough  not  far  from  it,  and  meets  the 
lower  border  uf  the  fifth  rib.  The  maximum  breadth  is  10.2  centimetres, 
2.9  centimetres  to  the  right  and  7.3  centimetres  to  the  left  of  the  sternum. 
Absolute  didness  extends  fi*om  the  upper  Ixtrdcr  of  the  fourth  rib  down- 
ward 3.6  oentimetres,  thence  outward  4  centimetres. 

Type  III.  From  the  sixth  to  the  twelfth  year,  (See  Fig.  8.)  The 
upper  limit  is  in  the  third  left  interspace.    The  left  border  passes  over  the 

third  rib  in  the  parasternal  line,  the  fourth 
^^^'  ^  rib  within  the  right  nipple  line,  the  fifth  rib 

at  or  without  the  nipple  line,  and  meets  the 
sixth  rib  from  1  to  1.5  centimetres  beyond 
the  apex  beat.  The  right  border  pajsses  the 
right  border  of  the  sternum  in  the  fourth 
right  interspace*  and  lies  parallel  to  the 
^  WMsr-^/A        sternum  midway   between   the   eternal  and      ! 

parasternal  lines,  reaching  the  heart's  lower 
border  in  the  fifth  mterspace.  The  maxi- 
mum width  is  11.5  eentimetiTes,  3:3  centi- 
metres to  the  right  and  8,2  centimetres  to  the 

Type  III.  of  von  sufcrck.  ^^'     ^^^^  absolute  dulncss  is  as  in  adults. 

From  the  thirteenth  or  fourteenth  year 
relative  dulness  closely  resembles  the  pnecordia  or  adults.  j 

But  few  measurements  of  the  heart's  lateral  dimensions  are  recorded, 
Hapke^*  has  devoted  special  attention  to  tlie  subject,  and  his  figures  are 
detailed,  since  they  differ,  as  does  his  division  of  the  time  of  ehildhoodj 
from  those  of  von  Starck : 

Distance  from  the  Sternum. 

UAXixmt  TO  TBE  Eioar.  Maximum  to  thk  Ls 

AcjEs.  CExnmma.  CtNTtMcntra, 

One  and  three- fourths  to  faur  years     .....    1*6  6,2 

Five  to  eight  j^eftR  , 2,2  6.0 

Nine  to  thirteen  years 2.8  6.8 

No  argument  is  necessary  to  prove  that  pathological  changes  can  be^ 
fully  appreciated  only  when  the  physiological  prtec*>rdia  is  accurately  de- 
marked*     The  wide  variations  in  published  dimensions  result  from  differ- 


THE   NORMAL   PB^CORDIA   OF   INFANCY   AND  CHILDHOOD. 


567 


I 


eoees  in  methods  uf  physical  examination,  some  authon*  using  relative  and 
others  absolute  dulness,  and  frtJin  variations  physiological  in  youth  itself. 
The  data  of  certain  writers  are  derived  fnmi  sick  children  (Wassilewski), 
while  others   have  puqxjsely   examined    healthy  children   (von   Starck). 
From  the  diagram?  and  descriptions  enumerated  the  Ijcart  generally  seems 
to  extend  to  the  right  of  the  stern nm  at  all  ejMichs  of  infancy  and  ehild- 
bood.     Von  Starck  expressly  describes  and  illustrates  the  presence  of  this 
characteristic  during  the  first  year.     Rotch,  in  this  CyclopaH:lia,  remarks, 
under  the  chapter   **  Pericarditis/'  that  the  infantile   prfecordia  h^  tlie 
-ame  contonr  as  the  atkdt,  while  from  the  second  (or  third)  year  to  the 
ninth  or  tenth  there  is  frecjuently  some  dnlness  over  the  lower  half  of  the 
sierDum.     Whitney  *  states  that  "  in  a  child  three  years  old  a  prfficordial 
ddness  reaching  the  second  inters]mcc  above  and  extending  an  inch  or 
more  to  the  right  of  the  sternum  would  cause  strt^ng  suspicion  of  effusion 
orenlai^ment ;  in  a  child  of  eight  years  such  dulness  would  be  normal" 
His  emphasis  of  tlie  necessitv'  of  having  regard  to  the  heart's  normal  con- 
tour in  the  diagnosis  of  pericarditis  or  cardiac  luxation  from  pleural  eHn- 
^on,  and  of  cardiac  hypertrophy,  is  vitally  important.     Whitney  suggests 
to  explanation  of  tlie  occasional  enlargement  of  the  he^rt  in  adolescence 
that  a  seeming  hypertrophy  in  young  hoys  may  be  persistence  of  the  **  en- 
larged pnecordia"  of  late  rhildhotxl. 

Summarizing,  I  offer  the  following  points  in  reconciliation  * 

L  The  prwcordia  of  infancy  and  chihlhoc>d  varies  more  than  in  adults. 

2.  When  observ^ers  of  renown  aud  accuracy  differ,  it  is  well  to  consider 
'i^hether  all  do  not  represent  at  least  a  part  of  the  truth* 

3.  The  heart  is  located  higher  in  infants  than  in  atlults,  though  that 
Jim  of  the  diaphragm  which  supports  the  heart  may  vary  in  height,  Oc- 
cttitmally  the  heart  may  be  horizontal* 

4.  In  early  childhriod  the  heart  is  relatively  and  absolutely  large,  since 
the  viscus  is  closely  appost^i  to  the  chest-walL 

5.  The  heart's  subsecpient  decrease  in  size  may  be  largely  apparentj  due 
to  iocrtmse  of  the  transverse  thoracic  diameter. 

6*  The  apex  beat  di>es  not  correspond  with  the  true  ajiex,  which  is  hidden 

I^Wiieath  the  lung,  and  which  consists  of  the  right  ventricle.     It  is  oflen 

indKerminable  in  earliest  life ;  it  is  located  beyond  the  nipple  line  in  early 

cfaildhofxK  but  in  or  within   that  line  in   later  childhoml,  and   is   most 

frequently  seen  in  the  fourth  or  tlie  fif\h  interspace. 

7.  The  relative  dulness  is  determined  by  light  palpator}^  percussion. 
Errors  are  frcfjucnt  from  |>ercu8sion  of  the  sternum,  which,  as  in  adults, 
14^8  to  vibrate  as  a  whole. 

8.  The  weight  of  evidence  inclines  to  the  view  that  in  all  epochs  of 
tDfana*  and  childhood  the  heurt  is  fr»und  to  the  right  of  the  sternum. 

9.  The  three  tyjK'j^  of  von  Starck  l>cst  unify  the  divergent  findings  of 
fnany  indisputably  accurate  clinicians,  and  coincide  with  the  personal  ex- 
perience and  investigations  of  the  collaborator. 
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FUNCTIONAL  DISORDERS  OF  THE  HEARTS 

By   J.  M,  DA   COSTA,  M.D.,  LL.D, 


FuxcTiONAL  disordei's  of  the  heart  oct-ur  in  children  from  exactly' 
same  causes  as  in  adults.  But  tliey  are  not  audi  common  affectionis,  becaus 
some  of  the  causes  are  rarely  or  ne%^er  present,  as,  for  instance,  sexual  aber- 
rations, hysteria,  the  abu^se  of  tobacco,  of  alcohol,  of  coffee.  Functional 
disorders  of  the  heart  in  childhood  are  uj^ually  owing  to  gastro-intestinal 
irritations,  to  worms,  to  teething^  to  antemia,  to  great  impressibility  of  the 
nervous  system,  to  lithseraia^  or  to  the  action  of  certain  drugs,  such  as 
diitritalis  and  opium.  In  point  of  fref|uen€y  the  disorders  due  to  gastro-^ 
intestinal  irritations  stand  first.  ^ 

The  8^fmpfmm  presented  by  functional  cardiac  disorders  of  childhrx»d 
are  the  same  as  in  adults,  especially  palpitation,  shortness  of  breath,  irre-gu- 
lar  action,  and  uneasiness  or  pain.  A  child,  fortunately,  is  unconscious 
or  ignorant  that  it  has  a  heart ;  hence  the  mental  disc[uietude  or  distress, 
the  fear  engeudere*l  hy  watcliing  tlie  disturbed  action,  has  no  couuterj)art  In 
the  manifestations  of  the  case.  The  palpitation,  as  in  adults,  comes  on  at 
UBcertain  timt^s,  and  is  sometimes  distinctly  provoked  by  violent  emotion 
or  by  exercise  unsuited  to  tender  yeai^s,  as  by  walks  too  long.  The  short- 
ness of  breath  J  or^  more  strictly  sjx^aking,  the  rapidity  of  breathings  bears  a 
relation  to  the  palpitation.  But  it  is  not  excessive ;  and,  as  the  respiration 
in  infants  and  young  chihlren  is  normally  far  more  variable  than  in  adults, 
the  fluctuations  in  the  breathing  are  much  more  markeil.  The  irregular 
actiiin  of  the  heart,  its  intermission,  its  ]>erverted  rhytlim,  its  slow  beats 
followed  by  beats  hurrying  to  make  up  for  the  delay,  are  the  most  charac- 
teristic features  of  the  fuuetional  canliac  disorders  of  childhood.  Yet  tlie  I 
degree  of  the  disturbance  has  not  t!ie  same  value  attached  to  it  as  in  adults? ; 
for  up  to  about  tlie  seventh  year  the  heart's  action  is  often  of  unequal 
strength  and  rhythm,  ]irone  to  b*?  irregular  in  the  healthiest  children  during 
sleep,  the  pulse  Ix'ing  less  full  duriug  the  act  of  inspiration,  aud,  indeed,  at 
all  times  greatly  influenced  by  tlie  acts  of  breathing  ;  but  wheu  the  irregu* 
larity  is  marked  and  i>er?isteut  dorin^^  the  waking  hours  and  during  cpiiet 
biTathing  it  Wsjieaks  a  tiiitliac  disorder,  except  in  those  instances  in  Avhich, 
joined  to  other  signs  of  a  cerebml  malady,  it  jxjints  to  meningt^al  disease. 
The  hpart-l>eats  and  the  pulse-beats  do  not  always  correspond.  In  tl; 
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irp?gxilarly  acting  heart  of  childhood  it  is  not  uncommon — quite  as  common, 
indeed,  as  in  adults — to  note  more  hoart-bcats  tliau  puke- beats.  Of  the 
sjrmptomd  of  functional  affection  of  tlic  heart  mentioned,  pain  is  the  least 
conspicuous ;  it  is  much  mrer  than  in  adults ;:  uneasy  cardiac  Bensaticms, 
too,  are  seldom  to  be  found.  In  some  instances  pain  in  the  region  of  the 
heart,  without  disturbance  of  rhj^hm,  may  occur  in  paroxysms  of  reflex 
origin  that  are  due  to  the  irritation  of  adenoid  vegetations  in  the  vault  of 
the  pharj'nx.* 

The  i>hysic>al  signs  of  the  disturl^ed  action  of  the  heart  in  early  life  are, 
in  the  main,  the  same  as  later, — iucreaseil  impulse^  normal  percnssiun-dul- 
ness,  distinct  second  sound,  and  first  sound  either  weak  and  short  or  sharp 
iod  valvular.  The  outlines  of  the  percussion-duluDss  aiT  difficult  to  deter- 
nuDe  with  accuracy.  Functional  murmurs  and  those  of  blood-origin  are, 
b  mjr  experience,  of  great  inireipiency. 

In  the  diagnosis  of  functional  disorder  of  the  heart,  and  in  the  appre- 
darion  of  tlie  symptoms  of  irregular  action  which  this  exhibits,  we  have 
irstto  make  sure  that  the  manifestations  of  disturbed  function  do  not  exist 
in  connection  with  oi^anie  cardiac  disease.  This  we  do  mainly  by  noting 
the  physical  signs  furnished  by  the  impulse  of  the  heart  and  by  ausculta- 
tion, and,  though  to  a  less  degree,  by  percussion.  At  one  time  most  cases 
of  irregular  heart-action  in  children  were  supjwsed  to  be  due  to  a  cerebral 
Won,  especially  to  tuliercular  meningitis.  But  we  now  know  tliat,  in  the 
iheooe  of  severe  he\^d-pain,  fever,  and  other  symptoms,  such  a  conclusion 
i*  UQwarranted.  Irregular  heart-action  without  the  presence  of  an  eudo- 
<«itlitis  or  a  pericarditis  is  a  frequent  symptom  of  infectious  fevers  and 
*lber  infections  diseases.  It  is  seen  in  scarlet  fever,  in  measles,  in  typhoid 
fever,  in  diphtheria,  and  in  pneumonia.  In  all  of  these  it  is  mast  common 
^hen  the  acute  symptoms  are  over,  and  thus  belongs  to  a  late  perrod  of  the 
disease.  There  are,  however,  exceptions.  Steffen '  details  a  case  of  irregu- 
lar heart  at  the  beginning  of  scarlet  fever.  It  may  occur  early  or  at  the 
height  of  tj^phoid  fever,  and  wrongly  be  thought  to  bespeak  a  meningitis ;  it 
may  precede  the  crisis  of  pneumonia.  While  very  common  in  diphtheria, 
it  i*,  as  the  observations  of  Veronese'  prove,  very  unusual  until  the  disease 
i^  subgiding,  or  in  ccmvalescence.  I  have  often  noticed  tlie  same  in 
infloenza. 

Turning  aside  from  the  rnstanceg  of  functional  disturbances  of  the 
b«trt  in  connection  with  or  following  acute  maladies  to  the  common  groups 
iw^x'iated  with  causes  that  act  mon^  slowly ^  we  find  the  irregular  heart  of 
iiijpmia,  which,  besides  its  physical  manifestations,  l^etrays  itself  not  sim- 
ply in  the  apjiearance,  but  also  in  headache,  fretfnlness,  and  sleeplessness. 
lit  mnemic,  rapidly  growing  childi-en  there  may  be  a  dispmportion  between 


*  Wilton,  in  Starr's  Amenciin  T©%t-Book  of  the  Dis«?iu««  of  Children. 

»  Klinik  der  Kindorkmnkheiteru  Bd.  iii,  S.  21,  18S8, 

'  Di©  pcwidiphtheritiscbe  Heralihmung,  Wien.  klin.  Wnchen»chr  ,  1898. 
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the  siie  of  the  heart  and  the  width  of  the  arteries,'  a  state  from  whioH" 
hv'pertniphy  of  the  heart  may  result.'     \\'heQ  the  disturbance  is  lithsemie, 
as  it  ocxasionally  is  in  children,  the  eonditiou  h  generallv  inherited.     Be- 
sides the  history,  pain  in  the  joints  and  dejx^sits  of  urates  in  the  urine  give 
m  diie  to  the  irregular  cardiac  action. 

Concerning  the  irregular  heart  produced  by  drugs,  we  find  that  quinioe,^^ 
d%ttalis,  and  opium  are  the  ones  to  which  the  morbid  atate  i^  most  com-» 
uodIv  due.     But  this  is  a   rare  form  of  the  cardiac  malady  in  children. 
The  most  common  cause,  after  all,  is  some  digestive  disturbance,  disorder 
of  the  stomach  and  btiwels,  or  the  intestinal  irritation  consetjocnt  ojxin 
wuitus;  and  in  pcriut  of  diagnosis  we  should  be  always  on  the  lookout  for     , 
•  ciuise  of  this  kind*     Constipation,  too,  is  a  more  frequent  source  of  thsp| 
ftllKiioaal  heart  disorder  than  is  generally  supposed,  and  this  may  give  rise 
to  mt  auto-intoxication  that  greatly  disturbs  the  cardiac  rhythm.     In  such 

I  «W6»  PP(^irtcd  l>y  Heubner/  large  quantities  of  acetone  were  also  found  in 
tht*  urine.     Convulsions  or  comatose  symptoms  may  coexist. 

There  is  yet  another  form  of  irregular  action  of  the  heart  which  is  ofl 
all  the  most  i>eculiar  and  has  not  i-eceived  the  attention  it  deserves, — a  form' 
ill  which  the  disturbed  rhythm  seems  to  constitute  the  whole  malady  ;  at  all 
iRTtntSf  there  is  neither  anjemia  nor  litliaemia,  nor  gastric  nor  intestinal  dis- 
Older,  nor  are  there  worms,  nor  is,  indeed,  an}'tliiog  to  be  found  except  the 
invgular  heart  These  cases  may  be  called  idio|)athic,  I  have  seen  them 
U»th  in  boys  and  in  girls,  in  boys  more  frequently  than  in  girls,  and  the 
UliUlivn  art*  often  ruddy,  and  appear  typically  healthy  except  in  their  cir*^ 
onlatiou.  The  heart's  action  is  at  times  preternatu rally  slow,  and  in  the^ 
iutlka*  or  even  the  fifties*  Intermissions  are  common,  or  a  series  of  small 
^ittit  fcJIowed  by  fuller  strukes  is  noticed.  The  first  sound  is  apt  to  be 
KHMwhat  defective ;  the  organ  is  always  very  impressible.  It  exhibits  in 
||mi»  most  markfMj  manner  the  influence  of  the  respirator}'  acts,  especially  ia 
jlliy  bfMithingt  and  Incomes  very  irngular  if  the  breath  be  held.  Medi- 
H^tm  d»priss  the  heart,  quickly,  I  have  known  qutniuc  in  moderate  doses 
|gh  •hhI  tlie  pulse  to  forty-four  without  i-enderiug  the  rhythm  more  regular. 
On  ll*»  other  hand,  during  any  febrile  state  the  first  effect — and,  indeed,  a 
lulll^  effect  until  the  temperature  declines — is  the  dkappearanoe  of  ttie 
iKNyuhurtty  in  the  aooelerated  pulse, 
«b^vr4  iti*t*lf  is  from  tliree  to  six  years ; 

II  ^Hi^'  U^  intensified  ljy  the  disturbance  of  dentition,  but  it  neither  apj^ears 
^1^  4iNip|H'a!*s  with  dentition*  I  have  encountered  tlie  affection  in  chil- 
^Im^  ^itU  impressible  nervous  systems ;  in  one  case  there  was  considerable 

of  the  muscles  of  the  face,  yet  the  cardiac  disoi'der  continued 
ihis  ?it*ipt>ed.     It  is,  indeed,  more  common  in  excitable  children,  but 
"t  ^ho  met  with  it  in  those  of  stolid  terai>erament, 

^  KreyBsig,  Die  KrunklieiteD  dm  Herzens. 

*  Haunter,  Beiiniga  jcur  Pftdjatrlk,  Bd.  i,  8,  147,  1865. 

*  ZeitBclirift  fur  kliuische  Medicin,  1894,  S.  49G. 


decjmes — is  the  dL^ppearanoe  of  the_^ 

The  age  at  which  the  changed  rhytlii2i^^| 

rs ;  it  is  very  rarelv  found  in  infants.      ' 
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It  seems  to  niu  in  families.     Thus,  I  have  watched  two  brothers,  chil- 
dren of  a  mother  with  an  extremely  bIow  heart,  who  both  ai-e  typical  in- 
slanceB  of  the  malady  under  consideration.     In  the  eldest^  dow  tweuty-oine 
yeirs  of  age,  the  irregularity  was  first  distinctly  noticed  at  the  age  of  six. 
He  has  had  an  excellcut  digestion  ;  teething  did  not  sjiecially  influence  the 
pobe,  which  has  been  always  rather  accelerated,  and  from  his  j^ixth  year 
on  never  free  from  intcrmitteucy  ;    occjtsionally,  t^x^,  it  presented  halting 
rather  than  arrested  beats.     During  the  first  stimulus  of  any  febrile  attack 
the  pulse  invariably  became  regular.     The  irregularity  has  lessened  much 
in  the  last  years,  but  it  hi^  not  disappeai-ed  ;  the  beats  are  not  cjnite  eciual, 
some  are  gmaller  than  others,  and  more  beats  can  be  counted  over  the  heart 
tfaao  at  the  pulse.     There  is  no  raurmiir,  no  enlargement.     The  pulse  some 
Tfare  ago  was  eighty-lour  when  quiet,  tJie  temjK!ratare  normal  ;  the  respira- 
liooa  ahowed  nothing  pef.ndiar ;  the  intermissions  were  very  distinct  after 
strong  breathing.     The  hemt's  action  Ls  nr*w  eighty-two ;  it  does  not  inter- 
mit.    While  at  college  he  became  aware  that  he  could  row  with  force  for  a 
time  only,  and  c^uld  not  run  long^  yet  he  could  swim  for  a  mile*     The 
cardiac  condition  does  not  now  interfere  with  exeixiise.     He  can  play  tennis 
ft>r  a  long  period,  or  cycle,  ^vithout  noticing  any  disturbance.    The  brother, 
two  years  younger,  had  similar  symptoms,  but  the  changed  rhythm  sho%ved 
itaelf  especially  in  extreme  slowness. 

Neither  of  this  kind  of  eases,  nor  of  any  one  of  the  whole  ftmctional 
^roQp^  is  tlje  pathology  more  certain  than  it  is  of  the  functional  caixliac  mal- 
adies of  adults.  There  may  be  histological  and  chemical  changes,  but  they 
liave  not  been  detected*  The  affection  may  have  its  starting-point  in  a  weak 
moficle,  or,  what  h  vastly  more  probable,  in  the  nervous  system.  The  sud- 
dmofes  with  which  it  often  appears  and  its  disap]>earance  without  traces 
Mt  greatly  in  favor  of  this  view.  But  the  exact  seat  of  the  nervous  dis- 
turbance it  is  not  always  ]K>ssible  to  make  out.  In  some  cases,  as  in  tlaose 
dtieto  gastric  or  intestinal  affections  or  to  intestinal  parasites,  the  disorder 
of  the  cardiac  ner\'e3  is  clearly  reflex  ;  in  others  the  irritation  points  to  the 
<*rvical  portion  of  the  spinal  cord  or  to  the  cervical  sympathetic;  only 
fr^'  instances  indicate  dis*irder  of  the  cerebral  centres.  In  some  it  is  con- 
cwvabie  that  the  nervous  mechanism  within  the  heart  itself  Ls  at  fault.  The 
Miopathic  functional  disorder,  the  im]»ressible  heart,  descril^ed,  may  be  of 
Aig  character,  though  it  is  more  properly  explained  by  localized  disturb- 
ntm  of  the  centres  in  the  medulla,  or,  yet  more  likely,  of  the  eartliac 
««tre  in  the  cortex  of  the  brain  J  Heubner,  in  commenting  on  this  form 
rfcarfiac  disorder  to  which  I  have  ealle<l  attention,  attributes  it  to  a 
deimgemcnt  of  the  pnenmogastric.  He  also  holds  that  in  some  of  the  other 
fanifi,  as  in  those  associated  with  infectious  malMlies,  or  where  an  auto- 
iotOitcation  is  possible,  as  in  obstinate  constijmtion,  the  irregular  heart- 
•cHon  may  be  due  to  a  jwison  acting  on  the  heart  nerve-centres  or  dirt<*tly 
oD  the  heart-mnscle. 
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The  pro^^noeis  of  the  fiinctional  diM;»rtier  is  a  favorable  one :  the  cau 
beicg  removedj  the  oialady  eeases.  This  is  oertainly  true  of  the  aflection' 
as  seen  in  eou8et|uence  of  gastro-iiitestioal  maladies  and  of  anffimia,  except 
in  the  instances  of  narrow  vessels  already  mentioned.  It  is  also  true  that 
the  process  is  a  slower  one  in  children  who  have  inherited  or  acquired 
lithromia,  and  in  the  disturbed  heart  after  fevers  or  from  malaria.  The 
most  tedious  cases  are  those  of  the  idiopathic  disorder,  or  **  impressible 
heart.*'  They  last  for  years.  I  have  watched  c-ases  from  early  childhood 
to  manhood  where  irregularity  still  exists ;  on  the  other  hand,  I  have  seen 
it  gradually  disap]>ear  after  puberty,  Ixith  in  boys  aud  in  girls,  but  not 
immediately.  The  most  iniiK>rtant  question  connected  with  the  whole 
matter  is,  whether  in  this  or  any  other  form  of  the  functional  affection 
organic  disease  ever  follows.  I  am  not  aware  of  any  records  on  the  suIj- 
ject,  and  can,  therefore,  only  say  from  jiersonal  experience  that  I  have  not 
met  with  a  single  instance.  Dilatation  of  the  heart  would  be  the  condi- 
tion most  likely  to  occur ;  but  I  have  never  seen  it  happen,  A  certain H 
amount  of  readily  disturljed  action  and  of  breMhlessness  on  exertion  is, 
however,  apt  to  remain.  Yet  I  have  known  a  boy  who  had  fur  years 
presented  a  marked  instance  of  the  impressible  heart  become  a  champion 
runner,— it  if*  true,  only  for  dashes.  Anotlier  inteivsting  C|uestion  also  here 
claims  solution.  As  there  is  so  strong  a  nervous  element  in  many  instances 
of  the  cardiac  disorder,  is  this  the  forerimner  of  choren,  epilepsy,  or  other 
kinds  of  neurotic  ailment?  Api>ealing  again  to  |iersonal  exijerience,  I  have 
never  traced  any  such  connection.  In  what  appear  like  associate  caises  the 
nen^ous  malady  is  the  first  to  show  itself. 

In  the  treatment  of  the  funrtional  cardiac  disorder  of  childhcfod  it 
evident  that  we  must  aim  chiefly  at  removiug  the  cause  of  the  affection 
A  number  of  cases  will  hv  iuund  to  yield  to  careful  attention  to  diet  aud 
to  correcting  digestive  disoixlers,  to  allaying  vomiting,  and  to  removing 
constipation.  It  is  esjiecially  impoitant  that  large  amounts  of  food  should 
not  be  taken  at  one  time*  A  strict  watch  for  worms  will  readily  deter- 
mine whether  vermifuges  should  he  employed.  The  lithsemic  state  will 
require  the  same  directions,  ea]>ecially  as  to  diet,  as  gout  or  litfi^mia  in 
adidts.  The  anaemic  heatt  is  heuefitetl  by  a  liberal  meat  diet,  by  iron,  or 
by  small  doses  of  arsenic  long  continued,  and  by  life  in  the  0}>en  air  and 
sufficient  sleep.  MoJeratc  exercise  suits  all  cases,  and  I  have  seen  even 
benefit  fn^im  making  the  little  patients  run  certain  distances  daily,  care- 
fully graduated  to  suit  their  strength  aud  slowly  increased*  Light  gym- 
nastics are  also  serviceable^  steady,  graded  day  by  day,  stopped  when 
tiredness  comes  on,  and  not  limited  to  exercise  for  the  arms,  but  made 
to  include  movements  for  the  legs  and  resistance  exercises.  Nor  need 
out-door  sports,  if  not  abused,  be  interdicted,  except  it  l]>e  i-owing.  From 
sea-bathing,  provided  the  bath  be  not  too  long  and  the  sldn  \ye  well  rubbed 
afterwards,  I  have  set^n  the  Ijapjiiest  eilcets.  Thus,  in  a  young  girl  with 
the  idiopathic  irregular  heart  above  described,  whose  case  I  watched  foi 
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iars,  a  cui^  was  brought  al>out  by  tliree  weeks  of  sea-bathing.  She  had 
t^l^  en  digitalii^  off  aod  on  ibr  many  months,  always  with  temporarj^  bene- 
fi-fc^  but  Qot  with  perniauent  result ;  the  puW,  after  the  cessation  of  tlie 
treotnieDt,  returned  to  upward  of  ninety,  and  intermitted  from  every  sixth 
to  every  fourteeutli  beat.  Her  general  health  was  excellent,  and  she  liyed 
a  great  deal  in  the  country,  amid  the  best  surroundings.  It  was  a  disap- 
poixttment  that  the  establishment  of  menstruation  did  not  make  a  change 
ixL  Her  cardiac  condition.  After  the  course  of  sea-bathing  the  in^egularity 
oeased  ;  there  i-emained  for  a  time  a  little  hunying  of  the  heart  subsequent 
to  a  number  of  beats,  and  now,  some  yeara  afterwards,  the  heart  is  always 
steady  and  not  alx>ve  eighty » 

Greater  stress  has  been  laid,  in  the  management  of  the  functional  disor- 

AeVf  upon  I'cmedies  which  remove  the  cause  and  upon  hygienic  means  than 

ii{)on  so-called  heart-tonics.     Indeed,  these,  I  think,  ought,  as  a  rule,  to  be 

used  only  for  temjjorary  piu'poses.     When  they  are  called  for,  digitalis  will 

l^e  found  to  be  the  most  trustworthy. 

Should  it  be  decided  to  give  it  with  a  view  to  its  more  sustained  actitm,  it 
i»  best  admioi.stered  in  courses  of  aWnt  a  month  eacb»  with  an  iuter\^al  of  ten 
days  between  each  course.  This  treatment  it  is  my  habit  to  direct  to  be  car- 
ried out  for  from  four  to  six  months,  and  then  to  resume  it  only  as  may  be 
^^exxs^vy.  The  preparation  usually  employed  is  the  tincture  i  the  dose  is 
ft^nn  three  to  five  drops  for  a  child  six  years  of  age.  In  many  instances  a 
'doming  and  an  evening  dose  are  sufficient,  and,  after  the  heart  becomes 
■^ore  regular,  a  single  evening  dose  will  keep  it  so.  This  dose  may  he 
^tfipped  at  alx>ut  the  end  of  the  fourth  week  of  treatment^  when  generally 
^i^  influence  of  the  remedy  is  j>erceptible  and  the  pulse  for  the  time  being 
steady.  But  it  do^  not  at  once  so  remain,  and  further  courses  will  be  re- 
C|uired,  Belladonna  is  also  a  drug  of  use  in  the  functional  disorder,  either 
•a  a  temporarj'  suljstitnte  for  digitalis  or  in  combination  with  it  From 
<8trophanthns  or  chloride  of  barium,  too,  good  results  may  be  at  times 
^^Ijtaiaed* 


DISEASES  OF  THE  SPLEEN  AND  THEIR: 
OPERATIVE  TREATMENT. 

By  LOUIS  McLAI^K  TIFFAl^Y,  M,D. 


While  a  period  of  not  many  years  (now  about  ten)  has  elapsed  since 
the  first  volumes  of  the  Cyf^lopsedia  were  issued,  the  surgeiy  of  tlie  spleen 
has  imdergone  changes — for  the  better,  undouhtetUy — resulting  dii^ectly 
from  increased  knowledge  of  the  subject.  During  the  last  few  years  ab- 
dominal surgery  has  made  great  advances  and  alxlomiual  section  has 
become  frequent.  While  such  section  may  have  been  done  for  disease  of 
one  organ,  necessarily  other  parts  within  the  peritoueal  cavity  have  been 
investigated,  and  our  knowledge  of  the  spleen  has  been  greatly  increased 
by  such  procedures* 


STJPPFRATTVE  SPLENITIS   AND   PERISPLENTTia 
ABOUND   THE  SPLEEN. 


ABSCESS   m   AND 


Suppuration  in  and  around  the  spleen  is  probably  always  secondary  to 
acme  other  trouble,  usually  septic.  In  the  spleen  suppuration  is  the  result 
of  metastatic  infarction.  It  may  l>e  that  the  inflammation  is  the  direct 
result  of  traumatism,  either  i>enetrating  or  not.  In  the  former  case  infec- 
tion will  have  been  directly  inoculated  ;  in  the  second  case  infection  iifl 
carried  through  the  eircolation.  Occasionally  inflammation  extends  from 
adjacent  organs.  Points  of  inflammation  from  infarction  occurring  may 
suppurate  and  coalesce,  thus  producing  a  large  abscess.  Adhesiv^e  inflam- 
mation may  be  set  up,  and  the  pus  make  its  way  in  one  direction  or  another, 
perhaps  into  an  adjacent  organ,  perhaps  into  the  peritoneal  or  the  pleural 
cavity.  The  existence  of  a  diffuse  suppurative  splenitis  is  questionable. 
The  diagnosis  of  splenic  abscess  is  difficult,  especially  if  the  focus  of  sup- 
puration be  entirely  within  the  parenchyma ;  a  dull,  heavy  weight  without 
acute  pain  is  generally  present*  Pain  is  to  be  expected  only  when  inflam* 
mation  shall  have  extended  so  as  to  involve  the  peritoneal  coat.  In  that 
case  the  symptoms  of  actite  peritonitis  may  he  recognized.  An  absoes8| 
of  course,  being  present,  acute  sejisis  is  always  possible.  Fluctuation  is  to 
be  expected  only  when  the  abscess  is  very  large.  Pain  in  the  left  sboolder 
is  referred  to  by  writers.  The  constitutional  symptoms  of  suppumtion  will 
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be  praaesit,  probably,  but  if  the  splenic  iiitlammatioti  is  seeondaiy  to  some 
odier  serioofi  disorder  they  may  esoa].)e  notice.  It  Ls  {>robable  that  a  diag- 
wms  will  not  be  made  early  in  the  ooiirsie  of  tbe  disease,  ii"  at  all* 

Treatment. — Aspiration  of  the  spleen  in  hopes  of  evacuating  abscess 
is  not  to  be  thought  of,  the  reason  l>cing  that  the  diagnosis  is  not  clear,  aud 
a  puncture  of  tlie  spleen  may  give  rise  to  fatal  hemorrhage.     If  flnctoation 
he  present^  of  course  thcrt^  need  be  no  hesitation  about  making  an  oiwuing, 
Sttch  a  condition  of  aliairs  is  so  exceptional  that  it  can  be  acceptc*!  without 
WtatioQ  that  splenic  inflammation  should  be  treated  by  at>dominal  section 
la  much  safer  proceeding  than  aspiratii>n.     If  the  spleen  be  enlarged  and 
pioject  below  the  ribs  there  will  be  no  difficulty  about  making  an  incision 
upon  it.     Should  it  not  project  U'luw  the  ril^s,  then  an  incision  parallel  to 
the  cartilage  of  the  rilis  and  of  length  sufficient  to  expose  the  organ  is 
called  for*     A  long  incision  is  safer  than  a  short  one,  since,  the  organ 
being  then  better  exjwsed,  handling  and  traction,  which  are  fraught  with 
danger,  become  unnarssary.     The  organ  should  Ix"  exiK>setl,  surrounded 
with  gauze  packing,  and  the  abscc^ss  ojxHied  and  draineil.    If  the  w4iole 
^^rpui  is  destroyed  or  involved  in  the  ioflanimaiion,  splenectomy  may  be 
called  lor.    Theoretically,  abK:?ess  of  the  spleen  should  be  opened  through 
the  chest,  a^  is  an  absct'SBof  tlie  liver,  but  tliat  a  diagnosis  will  be  so  accu- 
rate as  to  justify  such  operation  is  more  than  iiroblematical ;  however,  it 
might  hapi:>en. 

GANGRENE   OF   THE   SFJ.EEN. 

Gangrene  of  the  spleen  would  occur  as  the  result  of  obstruction  to  the 
rirwilation,  would  be  rapid  in  its  onst^t,  and  the  general  sympt<_iins  would 
fe  those  of  acute  sepsis.  Should  a  diagnosis  Ije  made,  thei-e  will  be  but 
ooe  treatment, — inimetliatc  extirpation. 


WOUNDS  OF  THE  SPLEEN.      GUNSHOT  AND   STAB   WOUNDS. 

From  the  pixsition  of  the  spleen,  lying  in  the  IxkIv,  as  it  does,  well  pro- 
tected, a  wound  of  the  splcNim  alone  is  not  usual.  Generally  other  oi'gans  are 
in\*ol^, — from  behind,  the  kidney  ami  lung;  from  alxjve  and  the  outer 
side^  the  chest;  frtjm  in  front,  the  alimentary  canal.  Twice  it  has  been 
my  fortiuie  to  see  an  injury  of  the  spleen  and  kidney  from  gunshot  wounds, 
A  Dumber  of  cases  are  reix>rt*^  of  gunshot  injury  of  the  spltMrn  followed 
hy  recovery.  In  these  cases  the  sph^n  has  prntrudHl  through  the  wound, 
^  j|Mi  )K*mia  of  the  organ  has  taken  place.  Such  a  condition  of  aifaire  seems 
Hot  to  be  fatal.  Most  of  the  cases  of  primary  spleen  injury  which  have 
wsfvered  belong  to  this  category.  U nq nest iru) ably  the  spleen  has  bcc^n 
«*<»umled  again  and  again,  aud  death  ha^  followed  without  recognition  of 
the  organ  injured.  Again,  a  certain  numl>er  of  spleen  wounds  have  been 
iwrifed  and  not  rect>gnizcd,  the  scai^  having  hien  found  later, — years 
whmnffdSf  perhaps.  8tab  wounds  of  the  spleen  may  be  considered  with 
gnfishot  wounds.  The  general  direction  of  the  vulnerating  force  is  to  be 
iXHi^idtred.  Unless  there  be  prtilapsits  of  the  spleen  through  the  wound,  or 
Vol.  v.— a: 
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a  very  large  wound  which  permits  inspectiou,  a  diagnosie  is  UDoertain. 
Internal  ht'iuorrliage  is  the  symptom  ujkju  which  the  most  reliaoce  L^  to  be 
placed,  cotisidei'ed  with  the  dirtH.moti  ih^m  which  the  violence  come&.  The 
danger  to  life  i.-^  fnjm  hemorrhage,  and  jnstifies  abdominal  section.  Peri- 
tonitis and  septicfemia  may  occur. 

Treatment. — Of  late  years  it  lias  heen  found  exi>edieDt  to  open  the 
abdomen  for  i}enetratiD^  wounds, — gunshot  or  stab  wouuds,^ — and  splenic 
wounds  are  to  be  placed  in  this  categ«jry.  The  spleen  having  been  well 
expjsed  by  abdominal  section,  arrest  of  hemorrhage  is  to  be  brought  alxjut 
by  through-aod-tlirough  stitching  of  the  organ,  ailer  wliieh  the  j>eritoueal 
cavity  is  cleaned  and  closed  iu  the  usual  way.  Should  gauze  packing 
and  suture  be  insufficient  to  arrest  hemorrhage,  extirpation  of  the  ^sple^n 
is  called  for.  The  amount  of  gauze  packing  will  vary  with  the  injury. 
The  necessity  for  gauze  packing  after  injury  of  the  abdominal  organs  has 
become  more  and  more  apparent,  and  the  spleen  lends  itself  i^eadily  to  such 
treatment. 

EUPTURE   (IF   THE   SPLEEN. 

The  spleen  h  more  friable  than  other  i>rgaus  of  the  alxlomen,  and  may 
be  injured  by  blows  and  falls.  In  the  absence  of  a  wound »  the  symptoms 
of  intra-j)eritoneal  hemorrhage  api>earing,  peritoneal  section  is  called  for  and 
suture  and  gauze  [Slacking  are  to  be  maile  use  of,  which  failing,  ixnnoval  of 
the  spleen  is  indicated*  In  other  words,  rupture  is  to  Ije  considered  as  ai'e 
other  splenic  wounds.  The  spleen  has  been  niptiire<i  in  several  places  and 
torn  quite  in  two,  iu  which  case  the  symptoms  of  hemorrhage  will  come  on 
very  rapidly  and  call  for  immediate  acti<ni  at  the  hands  of  the  surgeon. 

TUMOR   OF   THE   SPLEEN, 

Tumors  of  the  spleen  are  rare.  Primary  cancer  or  sarcoma  is  verj^  rare, 
and  the  diagnosis  uncei-taiu.  If  recognized  sufficiently  early,  extirpation 
is  proper.  In  not  a  few  cases  tuljerculosis  of  the  spleen  is  recognized  as 
existing  when  tl)e  same  affection  is  present  in  other  alxlomiual  organs.  It 
is  seen  in  peritonei  miliary  tul>erculosLs.  Burke  has  recorded  a  case  of 
splenectomy  for  tubercnlosis.  For  sarcoma  extirpation  has  l^ecn  done  a 
few  times.  Sypliilisof  the  spleen  in  the  form  of  gumma  or  diffused  hy{)er- 
plasia  is  noted  as  a  lesion  of  inherited  syphilis.  The  usual  evidences  are 
enlargement,  dnlness  on  percnssion,  and  [protrusion  l>elow  the  cartihip^  of 
the  ribs.  Other  evidences  of  inherited  syphilis  will  lye  present,  and  special 
treatment  directed  towards  the  spleen  alone  is  not  called  for. 

Hydatid  cysts  of  the  spleen  have  been  noted  ;  they  do  not  differ  fn:»m 
hydatid  cysts  elsewhere,  and  so  call  for  no  extended  notice.  Probably  it 
would  be  difficult  to  make  a  diagnosis  l]tetweeu  hydatid  of  the  spleen  and 
hydatid  of  the  kidney,  and  either  might  be  confonnded  with  a  cystic  tumor 
of  the  ovary.  Hypertrophy  of  the  spleen  prol>ably  is  the  most  fre<juent 
abnormality  noted,  aud  it  may  occur  without  changes  in  the  lymph-glands 
and  without  tlve  presence  of  niatadal  organisms.     In  the  former  case  it  is 
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deDominated  simple  hypertropby,  and  when  present  during  the  ooui'se  of 
malarial  iofection  it  is  spoken  of  as  malarial  hypertrophy.  In  leukfenxia 
the  spleen  may  become  enormous.  The  diagnosis  of  leukfemic  5ph}en  i*? 
made  by  blood  examination,  and  the  same  may  be  said  of  malarial  spleen. 
In  the  absence  of  leukieniia  and  malarial  infection  an  enlarged  spleen  may 
be  oonsidered  as  simply  hypertrophic.  The  size  of  an  hypertropliied  spleen 
may  be  great ;  it  may  extend  into  the  pelvis  or  fill  much  of  the  abdomen. 

The  indications  for  removal  of  the  spleen  in  childhood  do  not  differ 
fifom  the  indications  present  in  the  adult^  nor  does  the  examination  of  the 
blood  in  the  one  case  dit!er  from  that  in  the  other.  Removal  for  leuksemia 
is  followed  by  a  very  great  mortality,  and  is  contra-indicated  ;  the  splenic 
enlargement  is  only  one  symptf^m  of  many,  and  should  ni^t  be  treated 
«a  disease.  On  the  other  hand,  in  malarial  hy(>ertrophy^  or  in  simple 
bypertrophy,  malaria  not  being  present,  splenectomy  can  be  undertaken 
with  advantage.  The  technique  of  the  ofKn-ation  in  a  child  is  the  same  as 
with  tlie  adult,  save  only  that  the  loss  of  bhxjd  and  the  sh*x^k  are  to  be  moat 
earefiilly  guarded  against  It  would  Ije  well,  thei-e fore,  to  bind  the  child's 
extremities  with  cotton  to  preserve  the  bodily  temi>erature,  and  to  operate 
hi  tlje  Trendelenburg  jTOsition,  The  statistics  of  the  operation  for  various 
cfluaes  are  well  considered  in  a  pajjer  by  Richard  Douglas,  M.D,^  in  the 
Satithem  Surgical  and  Gynaecological  Transactions  for  1895. 
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By   christian    FENGER,  M.D. 


The  lymph-glands  or  lymph-nmk^  lix^ted  in  the  eoiir^  of  the  lym^ 
phatie  vessels  are  elastic,  roimd,  fl;itt€*oed,  pale-i'etl  l)odies,  from  two  to 
thirty  millimetrf^  in  diameter^  having  afferent  and  effereJit  lymph-vessels, 
the  latter  less  numerous  but  widen    Tlie  lymph-glands  are  located  in  tracts 
of  adipo^Je  tissue,  part  of  which  forms  arunnd  groups  of  glands,  the  so«^ 
ealled  atlipose  capsule.     Eaeli  gland  lias  a  fibrous  capsule  with  septa^  ]ii<^^| 
eluding  a  parenchymaj  in  which  can  be  distinguished  a  cortictil  substance 
with  a  globular  arrangement  and  a  medullary  substance  with  a  trabecular™ 
arrangement.     The  parenchyma  (xmsists  of  a  fine  vascular  reticnluni  tilieiH 
with  lymph-cells.     Under  normal  c^mditions  die  volume  of  lymph-glands 
is  largest  in  cliildren,  and  decreases  in  tlie  ctjurse  of  years.  ^M 

Adenitis — that  is,  inflammation  of  the  lymph-glands — ^will  be  linaiteoH 
in  this  article  to  the  diseases  caused  by  the  pus  microbes.     Tuberculosis, 
venereal   diseases,    pseudo-leukteniia,   leucocytheemia,  and    tumors    of  the 
lymph-glands  have  been  considered  elsewhere. 

We  do  not  know  that  all  inflammatitm  or  swelling  of  lymph-glands 
is  caused  by  microlx^s,  but  recent  liacteriological    invei^tigations    point  in 
that  directiun,  and  a  si>-called  simple,  non-microbic  adenitis  is  gmdually^ 
becoming  a  thing  of  the  past.  ^ 

The  action  of  the  microbes  on  lymph-glands  has  been  studied  experi- 
mentally by  Halluin.*  The  staphylococcus  aureus,  on  subcutaneous  injec- 
tion into  the  peripheral  end  of  an  extremity,  apjK^ared  in  the  corresponding 
lymph-gland  in  a  few  minutes  j  intrcKluced  into  a  deep  punctured  woimd,  in 
an  hour;  and  rnblml  into  a  subcutaneiius  wound,  in  four  liours. 

The  time  between  invasion  and  finding  of  the  microbes  in  the  lymph- 
glands  varies  with  the  form  of  the  bacteria.  The  bacteria  le^t  afleetixl  by 
the  glands  appear  mrly,  while  the  bacteria  energetically  destroyed  by  the 
glands  are  ni»t  found  until  later,  when  tliey  gain  the  up|)er  hand  by  coming 
in  a  continual  stream  from  the  place  of  invasion*  The  lymph-glands 
possess  pow^erfiil  bactericidal  properties  in  two  of  their  elcmentSj — namely,^ 

*  B(jricbt  uber  die  Terhandlung  der  Deutachen  Ges^llschnfl  fur  Chimrgiei  XXVI. 
Congreis ;  Centralblatt  fur  Chirurgie,  Nr,  28,  1897. 
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the  white  cells  fphagoc^i^sis)  and  the  alexins^  the  bactericidal  subetant^s  in 
blood-serum  and  lympbt  al!!^)  a  product  of  the  white  cells.  It  i^  due  to 
khefie  enormous  wngloniemtiuns  of  white  cells  inserted  as  lyniph-glauds  in 
the  channels  of  aljsorption  that  the  bacteria  aod  other  formed  elenieute — 
namely,  pigment  and  colonxl  particles- — are  nut  only  held  back,  as  in  a 
6!t<»r,  but  are  fotigbt  ao^ainst  and  destroyed  by  the  v^ital  forces  in  t!ie  lyraf>h- 
€elR  Pathogenic  biicteria  are  fonnd  in  the  lynjjJi -glands  later  anil  in 
smaller  numWrs  than  iion-patliogenic  bacteria.  The  former  seem  to  be 
destroyed  much  more  encr^^tieally  than  the  latter. 

The  typical  lx4mvi*>r  of  the  l>actcria  iu  the  glands  is  as  follows,  The 
microbes  disappear  from  the  glands  after  oue  or  two  hours.  After  a  latent 
stage  of  from  five  to  f^eveu  lionrs  they  n.^ap|>earj  to  disap[M-ar  again  later. 
This  mauceuvre^ — appearant^e  and  difcia|)i>earanee — may  l>e  i-ejxmted  several 
times.  Finally  the  non-pathogenic  niici-obes  permanently  disapixmr ;  the 
ptliDgenic  microbes  come  to  stay,  ineix^aso,  destroy  tlie  gland,  and  e\'entuall}^ 
thti  individual.  Through  the  contiuuetl  absorption  from  the  place  of  infw- 
tion  the  bacteria  gjiin  the  up)>tT  hand  for  a  time,  during  which  they  can  be 
frtimj  in  the  gland.  This  explains^  the  remittent  eharactei*  of  the  septic 
fever. 

The  lymph-gland  reacts  by  swelling  and  increase  of  the  lymphoid  cells. 
After  ten  days  of  infection  with  Htaphylococcus  aureus  the  gland  is  enlarged 
t'rtini  twent}*  to  twenty-five  times  it^  normal  size  without^  as  yet,  any  visible 
atwti^ses  lH?ing  fi»imd  in  it.  Direct  cutmnee  from  the  wound  into  the  cir- 
««latioo  probably  di>es  not  take  place ;  the  microl>e8  must  pass  through  the 
lymph-glands  that  form  a  barrier,  M'hich  is  most  often  at  least  tenipurai'ily 
(Becttial.  The  amputation  of  legs  of  rabbits  inlected  \\  itli  anthrax  culture 
from  two  to  two  and  a  half  hours  after  infection  has  saved  the  animals. 
Tbe  intermittent  invasiim  of  the  glands  tWmi  a  poiut  of  infection  which  eon- 
txuxm  to  produce  bacteria  for  a  considerable  |M/rio<l  of  time  ex]>laius  wiiv 
iindection  of  tlic  plaaj  of  invasion  can  save  lite  and  cause  the  disappe^ar- 
laoe  of  the  adenitis  as  long  as  the  lymph*glauds  are  able  to  destroy  the 
microbes^ 

Acute  Adenitis  (Adenitis  Actitn  Simplex), —  Cliuiailly  we  distinguish 
between  swelling  without  sui>puration  and  swelling  termiuatiug  in  suppu- 
ntioa.  Beside*^  the  pus  microbes,  there  have  l>een  fjuud  in  the  lymph- 
glaiKk  the  typhoid  baeiHus,  dii>htlieria  bacillas,  colon  bacillus  spirillje  from 
tile  mouth  or  hollow  teeth,  and  the  gonoecKJCtis,  It  is  likely  that  future 
investigations  in  tbis  as  yet  only  slightly  cultivated  field  may  reveal  many 
more. 

The  (K)ison,  whether  microbic  or  nou-microbie,  rarely  intrr^duced  through 
^diitfrt  wound  of  the  gland,  has  usually  a  distant  place  of  invasion.    Lyni- 
:iti8  i^  often  absc^nt^  and  when  present  is  rarely  Ibllowed  by  adenitis, 
i«  the  microbes  have  si>ent  their  tbrce  before  reaching  the  glarid. 

The  place  of  inva.sion  is  either  the  skin  or  the  mucous  membranes.    On 
the  gkin  a  wound  or  abrasion  of  any  kind,  a  burn  or  diseases  of  the  skin 
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destroying  the  epidermis,  erysipelas,  excoriations  around  the  anus^  mamma,' 
or  genital  organs,  may  be  named  as  instance.     Inflammations  in  deeper 
tissuesj  such  as  osteomyelitis  or  infections  of  the  jomts,  rarely  cause  ade-i^ 
nitis*     Invasion  of  the  mueons  membranes  may  take  place  in  any  portion 
of  the  intestinal  J  res^piratory,  or  genito-uriiiar}^  tract. 

Localization  of  microbes  in  lymph-glands  through  the  blood- current  is 
rare,  but  is  believed  to  exist  when  acute  infectious  diseases,  such  as  typhoid 
fever,  are  followed  by  suppuration  of  the  cervical  or  inguinal  glands,  for 
instance,  with  no  visible  peripheral  lesion  in  the  territory  of  the  glands 
affected.  It  is  likely,  how^ever,  that  a  minute  lesion  at  the  place  of  invai?ion 
has  V»een  overlooked,  or  that  microbes  have  passed  through  the  mucous^ 
membranes  without  appreciable  lesion.  A[ 

In  the  stage  of  swelling  the  gland  is  enlarged,  round  or  flattened,  hard, 
reddish  or  brownish,  with  small  eechymoses.  The  fluid  from  the  cut  sur- 
face contains,  besides  possible  mic  robes  ^  lymph -corpuscles  and  sw^jlleii 
epithelioid  cells.  The  swollen  gland  is  difficult  to  inject;  it  has  lost  to 
some  degree  its  permeability  for  lifpud»  because  the  lymph  sinuses  and 
cavernous  substances  are  filled  with  lymph-c^dls,  fibrin,  and  debris  of  disin- 
tegrated leucocytes.  The  fibres  of  the  stroma  are  thickened  and  the  capil- 
laries are  dilatcil  and  show  the  ordinary  signs  of  inflammation.  In  this  stage 
the  inflammation  may  terminate  in  absorption  without  suppuration,  leaving 
a  thickening  of  the  stroma,  or  connective  tissue  formation,  leading  to  scle^f 
rosis  or  atrophy  of  the  gland. 

If  suppuration  takes  place  the  gland  becomes  m(t  and  friable.  Small 
multiple,  disseminatetl,  gray  or  yellow  foci  form,  which  may  unite  into  one 
abscess  cavity  after  destruction  of  the  stroma  of  the  gland.  The  fibrous 
capsule  of  the  gland  resists  for  a  time  and  bectvmes  thickened,  and  the  peri* 
glandular  adi[K>se  tissue  becomes  the  seat  of  beginning  inflammation.  The 
abscess  may  remain  intni-glandular»  but*in  the  more  rapid  infective  cases 
the  fibrous  capsule  is  destroytd  in  places  and  suppuration  takes  place  in  the 
]>erigkndular  adi^xise  tissue  (suppurative  jieri-adenitis),  and  pus  forms  here  j 
in  the  irregular  spaces  between  the  lymph -glands.  Thus,  we  may  have  sep<^| 
arate  abscess  ca\HtieB  in  the  gknds  and  outside  of  the  glands,  or  communi- 
cating intra-  and  periglandular  abscess  cavities.  It  is  evident  that  it  ig 
almost  impossible  to  disinfect  and  drain  effectually  irregular  and  sinuouiH 
cavities  of  this  kind.  In  the  most  acute  castas  tlie  glands  as  well  as  the 
fjeriglandular  tissue  are  rapidly  destroyed,  and  the  whole  territory  of  glands, 
with  the  adipose  capsule,  may  be  transformed  into  an  abscess  cavity  with 
rapid  extension  to  the  skin,  which  sometimes  may  be  partially  destroyed  by 
necrosis. 

The  fate  of  ihe  glands  which  have  been  the  seat  of  suppuration  depends 
ujxjn  the  degree  of  the  latter.     In  lighter  cases,  poesible  resolution  and 
restitution  of  function  may  take  place ;  in  severe  cases,  destruction  aiM^^ 
atrophy.  ^1 

The  practical  side  of  this  question — namely,  restoration  of  lymph-cir- 
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culation  and  lymph-gland  function  in  the  territory  affected — has  been 
stodicd  by  Bayer,* 

When  a  territory  of  lymph-glands  is  destroyed  by  suppuration  or  re* 
moved  by  extirpation,  reparation  takes  place  in  the  following  manner.  In 
thiii  prrx'ess  the  adii>ose  capsule  oi*  a  j^land  or  group  of  glands  plays  a  very 
conspicuous  and  hitherto  unol>!^ervti:I  jtail.  The  adipose  tissue  becomes 
vibciilar ;  almost  everj^  fat-c^U  is  surrounded  by  a  capillary.  Around  the 
ra|ullary  is  seen  a  row  of  epithelial  cells  tiigniiying  that  a  jieri vascular 
lymph-space  has  formed  around  it.  The  fat-cells  proliferate,  and  in  the 
pomieetive  tissue  stroma  uunierous  lyraph-cells  apjicar.  The  whole  terri- 
l/xy  becomes  partially  granulation  or  embryonal  tissue.  The  fate  of  the 
pmbryonal  tissue  may  be  that  of  terminating  either  in  a  cicatrix  with 
fctniction  of  function  or  in  the  Ibrniatifm  v(  new  lymph-glands  from 
groQps  of  lymphoid  cells,  and  of  new  lyniph-veesels  from  pre-existing 
«k!  newly  formed  lymph-spaces,  form  lug  afferent  and  efferent  vessels 
for  the  new  lymph-glands.  Fimction  Ls  thus  restoi'cd.  All  this  take^ 
pbce  in  tiie  ailipose  tissue  siorounding  tlie  destroyed  territory  of  glands. 
It  is,  therefore,  important  that  adipose  tissue  should  be  left  during  extir- 
f«Uon  of  the  glands.  This  quiet  process  of  repair  may  be  disturbed  by 
infection ;  it  is  thus  important  that  ojxM'atiou  wounds  should  heal  by  first 
inu^ution. 

The  symptoms  of  non-suppurative  adenitis  are  the  following.  There  is 
teDtieraesg  over  the  swollen  gland  or  group  of  glands,  if  it  extends  from 
one  gland  to  the  whole  chain.  The  swollen  gland  is  Urst  hard ;  movable  as 
long  as  no  |^ri*adenitis  has  taken  place  ;  later  immovable,  but  the  covering 
«tin  remaius  normal.  Lymphangitis  or  fever  may  Ix*  present  or  absent. 
In  time,  after  days  or  weeks,  the  pain  and  tenderness  gradually  disappear ; 
tb  gland  either  disappears  after  a  time  or  remains  enlai'gcil. 

In  suppurative  adenitis  moi*e  severe  lix'al  and  general  symptoms  set  ia< 
The  dwelling  and  pain  increase,  often  acoompanied  by  fever  and  rigor. 
The  gland  becomes  immovable  ;  on  tlie  top  of  tlie  swelling  there  are  softness 
and  fluctuation,  cedema  of  the  skin,  and  rwlness.  The  whole  group  of 
glands  presents  a  mass  in  which  the  single  glands  form  multiple  abscesses 
in  rlifierent  places.  Suppuration  sometimes  develops  nipidly  in  a  few  days^ 
but  Qsually  not  until  after  one  or  two  weeks.  The  intm*glandular  abscess 
i*8iii&U,  and  gives  tmly  a  little  serous  pus  when  incised,  whilst  tlie  peri- 
glandular abscess  gives  a  larger  quantity*  The  most  extensive  abscesses, 
however,  are  formed  by  the  phlegmonous  inflammation  with  acute  destruc- 
tion of  all  tlie  glands  in  the  group,  t<>getlier  with  the  periglandular  adipose 
time.  The  periglandular  abscess  is  sinuous  and  irregular,  and  thus  diffi- 
to'tto  drain  from  a  single  opening.  In  its  cavity  there  is  an  entrance  to 
oneor  more  small  intra- glandular  aljsc?efisc^s,  which  causes  still  more  difficulty 
ID  drainage.     From  the  remainder  of  the  living  tissue  in  the  suppurating 
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gkods  luxuriant  granulation  tissue  may  grow  out  aud  protrude  throug! 
the  incision  o]>ening*    Tiie  scraping  away  of  this  granulation  tissue  is  likel; 
to  leav^e  ixniioiis  of  the  gland  (Contain itig  suppurating  foci,  which  prevtMit^ 
the  now  fistulous  tract  ihnn  closing,  and  the  suppuration  may  go  on  iudcti- 
nitely  until  the  entire  gland  is  either  destroyed  or  removed. 

In  grave  sej>tic  iniklions,  or  in  tiie  infectious  fevers,  such  as  scarlatina, 
the  destructive  inflammation  in  the  glands  may  cause,  on  tlie  one  hand, 
rapid,  sometimes  gangrenous,  destruction  i>f  the  skin,  or,  on  the  utlicr 
band,  downward  septic  destruction  of  the  intermuscular  spaces  with  forma- 
tion of  deep  abscesses  which,  ivheu  not  ojx^ned  in  time,  long  l)efo!'e  any 
signs  of  fluctuutiou  or  redness  are  seen  may  get  Ijeyond  control.  On  the 
neck,  for  instance,  the  deep-seatcd  inflammation  may  pass  down  in  tlie 
maliastinum  or  destroy  the  sheaths  of  the  large  vessels,  with  the  c<incomi- 
tant  dangers  of  either  hemorrhage  from  oi)cned  arteries  or  veins,  or  septic 
thrombosis  of  the  latter.  If  the  patient  escajx^  death  from  sepsis,  the  loss 
of  sti-ength  is  great  and  the  I'ecovery  slow*  In  the  more  acute  forms  of 
rapidly  fatal  sepsis  we  may,  however,  And  only  a  moderate  involvement 
of  the  glands  and  comparatively  slight  symjvtoms  at  the  place  of  invasion. 

The  diagnosis  is  usually  easy,  especially  in  the  superficial  lymph-glaDds, 
from  the  Im^ation  (neck,  axilla,  grr>in)>  from  the  history  of  the  case,  giving 
a  lesitin  or  disi^se  at  the  place  of  invasion,  and  from  prec^iling  or  ]>resent 
lymphangitis.  Suppuration  in  dee]>seate<l  glands  is  more  difficult  to  recog- 
nize, and  aspiratory  punctuix*  may  aid  in  the  diagnosis. 

As  there  is  always  a  place  of  invasion  at  a  distance  fix>m  the  glands,  as 
it  takes  a  certain  time  before  the  microbes  reach  the  ghmds,  and  a  longer  time 
betbre  the  glands  ai'e  overjwwered  by  repeated  invasion,  the  adenitis  can  be 
prevented  or  ahortwl  by  ti^eatrnent  at  the  place  of  invasion,  prot*x?tion  or 
disintection  of  wounds  or  granulating  surfaces  (chronic  ulcers),  adequate 
tnmtment  of  skin  dis*»ases,  lymphangitis,  and  aljsoessc^,  and  treatment  of 
the  disea^ses  f»f  the  accei^sihle  mucous  membranes.  Warm  baths,  I'est  in  bed, 
and  the  apppjpriate  €i*ustitutioual  treatment  aid  the  organism  in  its  struggle 
agaiuet  the  micr4jl)es. 

Befoi-e  suppuratiiui  is  maiaifest  a  great  many  local  ap]dications  over  the 
glands  Iiave   been  em[>loycd  :   mercurial  or  iCMlinc  ointments,  tincture  of       i 
iodine,  tincture  of  iodine  and   ]K)tassium  ioflide  (Churtihiirs  tincture),  hol^^J 
fomentations  in  the  shape  of  wet  ast^ptic  or  antis^'ptic  dreasings  c<jvered  with  " 
nibber  tissue  or  oiled  silk,  compressiori  liaudages  if  tolerate*!.     Intm-glan- 
dular  hypodermic  injections  of  carholic  acid»  three  per  cent,  tincture  of 
iodine,  or  bichloride  of  mercury  may  also  l)e  use<i 

When  suppuration  has  liect^me  manilest  the  piLs  has  been  evacuated  by 
incision  or  by  small  multiple  punctures.  Thmugh  theee,  in  the  more 
chronic  forms,  ha-^  l>een  iujec*ttKl  one  j>er  cent,  nitrate  of  silver  (Lang's 
method)  or  one  jier  cent,  Ijcnznate  of  mercury  (Welander's  method). 
Drainage  and  wasliing  out  witli  various  antiseptic  fluids,  such  as  carbolic 
acid,  bichloride  of  mercury,  tincture  of  iodine,  iodoform,  ether,  and  turpen- 
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tiae,  ctiretting  of  fistulous  tracts  and  graDiilating  ca%'ities  with  a  view  to 
ibe  removal  of  the  debris  of  suppurating  glands,  have  also  \yeen  praetii?^. 
In  more  obitioate  caaeSj  or  when  demanded  liy  grave  constitutional 
symptoms,  free  opening  of  the  whole  territory  ia  indicated  with  thorough 
curetteraent  of  d6bris,  suppurating  glands,  and  fistulous  tracts,  followed  by 
disinfection  and  packing. 

If  by  this  treatment  it  is  still  impossible  to  overcome  the  multiple  foci 
of  infection,  the  last  resort  is  radical  operation, — tliat  is,  extirpatiun  of 
the  whole  territory  of  glands,  which  will  \je  described  under  chronic 
idenitis* 

Chronic  Adenitig  [Adrnitis  Chrortiva  Simplex). — Up  to  very  recent  times 
"diponic  hypertrophy,  chronic  swelling,  chronic  engorgement*'  of  lymph- 
glarnls  has  not  been  sufficiently  recognized  etitilogicaliyj  and  has  conse- 
(luently  not  been  differentiated  from  tubeix^ulosis^  syphilis,  '*  lympliade- 
noma,**  pseudo-leuksemia,  or  neo[ilasras.  The  so-called  hypertmphy  of  the 
lymph-glands  of  the  neck  is  tuberculosis  in  niuety-livr  |icr  cent,  of  the 
caseg  (Riedel).*  Malignant  lymphomata  occasionally  develop,  but  in  a 
wnall  percentage  of  the  cases  simple  chronic  intlaniniatiou  exists,  and  bei-e 
vecnn,  in  almost  every  case,  find  a  place  of  initial  invasion.  The  disease 
tttlie  place  of  invasion  caiLses  intermittent  or  }iermanent  swelling  of  the 
llaods.  Microlies  once  imported  int^>  the  gland  may  remain  dormant  after 
the  disease  at  the  place  of  invasion  has  come  to  an  end^  oce^isioually  to  be 
•roused.  If  the  tlisease  ]>ersists,  however,  there  is  a  constant  or  i-emittent 
invasion  of  microbes  (ulcers,  skin  diseases »  repeatcil  attacks  of  derraatitisj 
depbantiasis,  erysipelas).  In  twenty- eight  out  of  tbirty-tivo  cases  of  vaj*i- 
ooae  eexemata  and  ulcers  on  the  legs,  the  inguinal  glands  were  eulargeil 
(Lejars)'  and  became  more  painful  and  moit?  swollen  upon  over-exertion. 

The  chronic  cervical  adenitis  formerly  aseril>ed  to  taking  cold  is  prol> 
ibly  m<jst  often  tuberculosis  (Kr^euig).^  But  among  the  !alx>ring  classes, 
ttpecially  when  they  do  not  or  cannot  observe  the  ordinary  rules  of  cleanli- 
OM,  particularly  of  hands  and  fec^t,  this  neglect  <»r  the  nature  of  their 
oooitpation  affords  abundant  opportunity  f(>r  the  invo.sion  of  microbes, 
Ouiee  of  the  teeth,  w^ith  the  subset |uent  inflammati<m  around  the  root,  is 
often  follow^ed  by  chn^nic  adenitis  of  the  submaxillary  glands,  which  dis- 
appears after  the  teeth  have  Ix^eu  treatKl. 

It  is  probably  almost  always  microlK*s  that  cause  adenitis,  but  the 
etiology  has  not  yet  been  fully  investigateil.  We  know,  however,  that 
stophylocoocns  and  streptococcus  infection  (either  with  acute  origin  and 
chronic  course  or  clironie  from  the  beginuing)  will  cause  ebrouic  adenitis, 
which  will  either  disap|>ear  wdien  the  invasion  abases,  or  will  it* main  if  it 
cootjuue^  or  if  multiple  ftici  remain  in  the  gland. 
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*  KuflDig'B  Lehrbudi  der  alleiemeiiien  Chimrgie,  Berlin,  1889. 

•  DupUy  And  Keclus,  Traits  de  Cbirur^ie,  t  L,  pHri-s  1801. 

■  Deutsche  Chrrurjipe,  Li  if,  30,  1882,  Koenig  and  R  led  el,  Die  catzundliclien  Procewte 
Hal*  und  die  Ge*cb^nil5te  am  Hab. 
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The  gland,  from  the  size  of  a  hazel-nut  to  that  of  a  walnut,  is  hard  ;  the 
cut  surface  reddish  brown  or  violet,  with  a  grayish  or  yellowish  centre ; 

afferent  and  efferent  vessels  dilated ;  the  capsule  of  the  gland  thickened  ; 
the  ]>eriglandular  adipose  tissue  uililtrated  with  cells  and  rederaatous,  with 
atrophy  of  the  adii>ose  tissue.  The  parenchyma  of  the  lymph-glands  may 
gradually  disiipjjear,  to  be  replactil  by  tH^unective  tissue  or  adipose  tissue, 
until  finally  only  small  islands  of  lymph-eell  tissue  are  left  in  the  peripheral 
portion  of  the  gland.  Deposits  of  cheesy  or  calcareous  matter  are  prob- 
ably most  often  due  to  tuljereulosis,  although  it  b  poseible  that  small  intra- 
glandular,  non-tuberculous  abscesses  may  have  the  same  form  of  retrograde 
metamorphosis .  Calcified  glands  are  often  found  in  old  jieople,  the  same  as 
pigmented  glands  in  eoal-minei"s  and  workers,  where  particles  are  deptjsited 
in  the  i:»erivascular  spaces  of  the  cavernous  substance  of  the  gland. 

By  far  the  greatest  practical  importance  attaches  to  the  cases  of  staphy- 
lococcns  and  streptococcus  infection  causing  small  multiple  fixd  in  the 
glands,  sometimes  six  or  eight  foci  the  size  of  a  pin's  head  in  a  gland  two 
centimetres  in  diameter.  They  are  stationary,  and  have  no  power  to  destroy 
the  surr<)unding  gland  tissue  or  perforate  the  capsule.  Thus  the  process 
never  comes  to  an  end,  but  may  be  stationary  for  years,  causing  only  a 
little  pain  on  exertion.  Such  glands  are  most  often  found  in  the  iuguiual 
region  following  chancroitl,  but  may  also  l>e  can,sed  by  non-venei'eal  excori- 
ations and  balanitides.  They  may  be  more  rarely  foimd  in  the  axilla  or  the 
neck,  and  must  be  carefully  differentiated  from  tul^rculosis  and  syphilis. 
But  antispeeific  treatment  has  no  effect.  Fatigue  or  exertion  causes  pain 
and  increased  vswelling.  Every  now  and  then  a  small  abscess  comes  to  the 
surface  and  leaves  a  fistida.  This  process  is  repeated  every  two  or  three 
months  for  veal's,  making  the  patient  an  invalid  from  slight  attacks  of 
fever  and  loss  of  strength,  exposing  him  to  acute  invasions  through  the 
open  fistulas^  and  to  attacks  of  erysipelas  which  may  lead  to  deep  absceseed 
or  general  sepsis.    Happily,  the^e  grave,  obstinate  cases  are  in  the  minority. 

The  symptoms  are  in  the  main  the  same  as  those  of  simple  acute 
adenitis,  but  without  the  pain.  The  swelling  develo}>s  slowly  or  succeeds 
an  acute  attack.  If  more  than  one  gland  is  affected,  they  may,  after  being 
movable  for  a  time,  tecome  united  by  peri-adenitis  and  form  a  nodular  cui-d. 
The  swelling,  increased  temporarily  during  each  exacerbation,  does  not  dis- 
appear or  become  reduce*!  to  its  former  volume,  and  small  aliscesses  and  fis- 
tulae  are  formed.  As  a  rare  complication  must  be  mentioned  chronic  cedexna 
in  the  distal  territory  of  the  group  of  glands.  This  is  most  often  found  in 
the  lower  extremity,  where  it  may  he  permanent  and  lead  to  conditions 
similar  to  elephantiasis.  It  is  found  more  rarely  in  the  upper  extremity, 
head,  and  neck,  where  it  oixlinarily  disappears  after  a  time. 

The  final  condition  of  the  glands  in  chronic  adenitis  varies  according 
to  the  severity  of  the  disease.  In  a  numljcr  of  cases  they  are  reduced  to 
normal  dimensions  when  the  inflammation  at  the  seat  of  distal  invasion 
com^  to  an  end.    In  other  cases  repeated  attacks  of  suppuration  destroy  all 
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the  infected  glands,  and  finally  eit-atrization  becomes  permanent.     Further, 
atrophy,  sclerosis,  and  fibrous  or  liporaatous  transformation  often  ensue. 

What  beeoraes  of  the  gland^s  function  we  have  seen  already  in  the  in- 
ve^gatioDs  of  Bayer.*  In  the  great  majority  of  cases  a  sufficient  number 
of  glands  remain,  or  new  glands  and  lymph- vessels  form  sufficient  to 
restore  function  in  the  territory,  with  only  the  rare  exceptions  already 
me^DtioDed. 

As  to  diagnosis,  we  must  exclude  tuberculosis,  syphilis,  malignant 
hmphoma,  and  ne^.iplasras*  A  visible  place  of  invasion,  smaller  size  of 
the  glands,  limitation  to  a  certain  group  corresponding  to  the  place  of  in- 
vasion, and  exdsioii  of  a  gland  for  microscopic  examination  will  in  most 
mm  give  a  positive  dmgnosis. 

Ab  to  treatment,  we  must  first,  if  possible,  cure  the  disease  at  the  place 
(if  invasion, — skin  diseases,  nleersj  diseases  of  the  teeth,  ingrowing  nails, 
And  corns.  The  treatment  by  the  injection  of  antiseptic  or  alterative 
lobstances  is  the  same  as  in  acute  adenitis.  The  same  may  1m?  said  of 
local  applications  and  rest.  Methodical  compressiotx  is  more  extensively 
tw^d  and  probably  more  eflPeetive  in  chronic  suppurative  adenitis  as  an 
M  to  incision  and  di^iinfection,  as  described  abjve.  When  in  obstinate 
fiiiefof  multiple  suppuration  the  minor  surgical  procedures  have  been  used 
in  vain,  there  remains,  as  a  final  resort,  radical  oj>eration, — that  is,  extir- 
(wtion  of  the  glands.  We  distinguish  betw^een  enucleation  of  one  or  more 
^lamls,  living  the  periglauthilar  tissue  intact,  and  complete  extirpation  of 
the  whole  infected  group,  including  the  jieriglandular  adi|>ose  tissue. 

Enucleation  of  one  or  more  glands  without  removal  of  the  periglan- 
rfiilar  tissue  possesses  the  advantage  of  re<|uiring  less  extensive  operating, 
ami  of  leaving  the  periglandular  adipose  tissue  for  restoration  of  function 
hy  new  formation  of  lymph-<"haniiels  and  glands.     This  opcmtion,  which 
t?  not  applicable  to  malignant  tumors,  and  usually  not  effective  in  tuber- 
culosis, because  scores  of  small  yet  tuberculous  glands  cannot  be  enucle- 
al««i,  is  applicable  in  chn>nic  suppurative  adenitis,  and  should  probably,  as 
an  operation  of  choice,  be  attempted  before  t*)tal  extirpation  is  resorted  to. 
In  chronic  suppurative  adenitis  it  is  especially  important  to  save  the 
fQiTounding  adipose  tissue  for  the  re-establishment  of  function  so  as  to 
trod  peroianent  oedema  of  the  corresponding  extremity.     The  cases  of  this 
kind  firet  mentioned  by  Riedel  were  not  eases  of  tuterculosis,  but  were  all 
oasw  of  simple  chronic  adenitis,  in  w^hich  total  extirpation  was  followed  by 
penoanent  onlema  of  a  severe  type,  and  Rigtlel  came  to  the  conclusion  that 
lotal  extirpation  should  not  be  practised  in  such  cases. 

The  technique  of  the  operation  is  compamtively  simple :  incision  down 
Ui  the  capsule  of  the  gland,  enucleation  l>y  bluut  instruments,  if  [lossible 
without  rupture  of  the  capsule^  to  avoid  unnecessary  iufectiou  of  tlie  wound. 
More  than  one  gland  may  be  removed  through  a  single  large  incisiou  over 
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the  whole  infected  territor)%  or  the  glands  may  be  removed  through  mul--J 
tiple  smaller  incisions.  Periglandular  abscesses  when  encountered  are^^| 
curetted  and  all  %^isible  pieces  of  glands  removed.  The  wound  should  not 
be  closeil,  but  after  disinfe<:*tion  with  any  of  the  ordinary  agents  should  be 
packetl  with  gauze,  and  the  edges  of  the  wound  approximated  by  sutures 
to  a  distance  of  one  oenti metre.  The  sutures  are  tied  loosely,  so  as  simply 
to  hold  the  gmizv  in  place.  This,  the  most  perfect  method  of  drainage^ 
should  i^e  employed,  because  the  wound  of  operation  is  necessarily  infected, 
and  primary  union  is  not  desired^  as  subsequent  local  applieations  to  the 
wound  cavit}^  may  be  required, 

Total  extirpation  comes  into  consideration  only  as  a  last  resort  after 
incision  and  drainage  of  abscesses  have  been  tried  and  have  proved  in- 
effectnah  The  three  territories  in  cpiestiou  are  the  groin,  the  axilla,  and 
the  neck*  Inasmuch  as  it  is  permissible  in  chronic  adenitis  to  leave  paiia 
of  infected  territory  for  disinfection,  if  neeiled,  nerves  and  vessels  should 
always  lie  respected  during  the  total  extirpation  for  thi;?  disease.  When  a 
suppurating  gland  or  a  periglandolar  abst^ss  h  inseparably  connected  with 
the  wall  of  the  large  veins, — namely,  the  fenior4il,  the  axillary^  or  the  deep 
jugular,— it  is  preferable  to  leave  a  small  territorv^  of  infected  tissue  rather 
than  to  extir|>ate  the  vessel. 

In  extirpation  of  the  iiiguhial  glands  the  incision  is  made,  according  to 
the  shape  of  the  group,  in  the  direction  of  the  greatest  diameter.  It  i^  well 
first  to  secure  the  end  of  the  long  saphenous  vein,  thus  commencing  the 
disset'tion  fmm  l^elow  and  working  up  towards  the  falciform  [>rocess 
and  the  femoral  vein.  When  Poujiart^s  ligament  has  been  reached,  the 
incision  is  )>rolonged  outward  for  removal  of  the  glands  on  its  outer  sur- 
face, if  recpirred.  The  operation  may  end  here ;  if  not,  the  glands  in  the 
iliac  fossa  must  be  removed  also.  If  this,  as  in  rare  instances,  be  tiie 
case,  we  must  gain  access  to  the  iliac  fossa  without  opening  the  perito- 
nenm.  Division  of  Poupart's  ligament  over  the  vein  may  be  neoessaiT 
if  the  glands  in  or  above  the  cril>riform  septum  are  infected,  as  these 
glands,  when  not  removed,  may  cause  abscess  formation  in  the  prevesi- 
cal space.  The  group  of  iliac  glands  is  hx^ted  not  on  the  vein,  but  an- 
terior and  external  to  the  external  iliac  artery,  from  which  they  can  \ye 
isolated  eri  inasse  after  incising  the  ahfloniinal  wall  parallel  to  Poupart's 
ligament,  external  to  tlie  inguinal  canal,  and  pushing  the  peritoneum  up- 
waixl  over  the  mass.  Extirpation  of  this  group  of  glauds  when  suppui-ating 
will  prevent  the  formation  of  a,  retro-peritoneal  iliac  abscess,  and  thus  pre- 
vent the  serious  o|>erations  which  such  an  abscess  might  necessitate,  such  as 
resection  or  trephining  of  the  ilium. 

In  the  axilla  an  incision  is  made  parallel  to  and  an  inch  l)ehind  the 
outer  border  of  the  jiectoralis  major  mu.sfJe,  circumscribing  jiossible  fistulous 
Of>eniugs,  down  to  the  surface  of  the  conglomerattxl  group  of  glands.  It  is 
advisable  tirst  to  find  the  axillary  vein  at  the  distal  end  of  the  mass  to  l)e 
removed.     By  means  t>f  careful  blunt  dia*^ection  the  vein  is  now  separated 
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between  ligatures  of  the  vessels  trav- 


i 


from  the  raa^  and  successive  divieion 

ersaog  the  axilla  made  id  the  following  order  i 

1.  Cueiimflexa  sc-apiilie, 

2.  Siibsicapularis,  during  the  isolation  of  which  we  have  to  secure  the 
subscapular  motor  nerve,  usually  one  trunk  sending  branches  to  the  eub- 
8G8iHilarid  muscle,  the  teres  major,  and  the  latiFsiraus  dorsi.  The  ner\T  is 
nomfd  by  a  loop  of  gauze  and  dissected  out  through  the  glandular  mass. 

3.  The  thoracica  louga,  eloee  to  which  we  must  look  for  the  posterior 
thomeic  nerve  for  the  serratus  anticus  major. 

It  the  peetoraHs  minor  muscle  is  invadetl,  it  may  l>e  divided  so  a*  to 
g;ain  access  to  the  deep  portion  of  the  axilla,  where  the  small  acromio-tho- 
ticic  and  sujierior  thoracic  vessels  may  Ix;  encountered.  In  this  plat^  the 
•oterior  thoracic  nerves  to  the  pectoral  is  major  and  minor  ai'e  rarely  seen. 
The  cutaneous  branch  of  the  sc*cond  iuterooetal  nerve  passes  transversely 
tlmmgh  the  mass,  but  as  it  is  an  exclusively  sensory  nerve  it  is  less  essen- 
titl  to  save  it,  as  its  dissection  will  oc*(Hipy  eon.sidcrable  time. 

The  mass  of  glands  is  now  isolated  from  the  remainder  of  its  surround- 
\tip,  removed,  and  the  wound  packt^:!  for  secondary  union. 

Partial  or  total  removal  of  the  glands  of  the  neck  is  rarely  if  ever 

called  for  by  simple  suppurating  adenitis,  but  usually  by  mixed  infection 

with  tuberculosis.     The  accessible  abscesses  must  first  have  bet*n  drained, 

l^iiving  multiple  dist^iarging,  fistulous  Ojyeoings.     If  all  the  glands,  super- 

fi<inl  as  well  as  deep,  are  involved  from  the  ear  to  the  clavicle^  an  incision 

can  be  made  along  the  middle  of  the  sterno-cleido- mastoid  from  the  mastoid 

prrx'ess  to  the  sternum  Ix'twcen  tlie  sternal  and  clavicular  portions  of  the 

sterfH.vcleido-raastoid  muscle.    The  external  jugular  vein  is  divided  between 

ligatures,  the  skin  and  platysma  loosened  from  the  outer  surface  of  the 

Umio-cleido-mastoid,  the  sternal  and  clavkndar  p^jrtion  of  the  latter  are 

aepamted  by  blunt  dissection,  and  the  clavicular  portion  divided  an  inch 

above  the  clavicle.     The  middle  tendon  uf  the  omo-liyoid  muscle  is  lifted 

from  the  sheath  of  the  deep  jugular  vein  and  divided.     The  glands  along 

the  posterior  border  of  the  deep  jugular  vein  are  now  accessible.     So  as 

EK^t  to  be  disturbed  by  the  respinitory  movements  of  a  large  jugular  vein, 

I  prefer  to  isolate  the  latter  al:>out  an  inch  above  the  sternum  and  tie  a  pro- 

rwory  ligature  around  it,  thereby  also  guardiug  against  possible  air  embo- 

IfeiD  if  the  vein  should  be  opened  during  the  section  later  on, 

Dissection  of  the  glands  and  surrouDding  infiltrated  adi|x»se  tissue  is  now 
crjfnnieDced  from  below,  and  the  det'p  jugular  vein  hiid  bart^  up  towards  the 
middle  of  the  neck.  Before  passing  over  this  point,  search  must  lie  made 
fcr  the  branch  of  the  spinal  accessory  nerve  to  the  traj>Gzius  muscle.  It 
pajHifi  out  from  under  the  posterior  border  of  the  sterno-cleido-niastoid 
at  about  its  middle,  and  it  is  very  common  to  enaiumter  at  this  |)laec  fistu- 
hxm  openings  into  suppurating  glands,  necessitating  very  careful  search 
and  dkaectioD.  By  pinching  the  tissues  in  this  territory  until  the  mus- 
€ie  il  tieen  to  contract,  the  nerve  can,  as  a  rule,  lie  found,  and  must  then 
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be  isolated  down  to  the  trai>ezius  musole  aud  secured  by  a  Uxyp  of  gauze. 
The  dissectioo  is  now  contioued  aloug  the  deep  jugular  until  it  is  isolated 
up  to  the  jxksterior  belly  of  the  digastric.  When  the  M'hole  outer  and  pos- 
terior isurface  of  the  deep  jugular  vein  is  fr-ee,  tlie  mass  of  glands  is  easily 
removed  from  the  posterior  muscles  of  the  neck  and  the  subclavicular  tri- 
angle, the  lower  outer  j>ortioii  of  which  may  have  to  be  made  accessible  by 
an  additional  transverse  division  of  the  skin.  In  the  rare  cases  in  which 
the  glands  extend  down  behind  the  clavicle,  care  must  be  taken  not  to 
wound  the  subclavian  vein.  In  this  territory  ou  the  right  side  the  thoracic 
duct  may  l>e  divided,  giving  rise  to  a  flow  of  milky  chyle  in  jets  synchro- 
nous %vith  the  respiratory  movements.  Ligature  or  forci pressure  will  close 
the  duct,  and  as  yet  no  grave  results  have  been  reported  from  this  compli- 
cation. J 

If  the  glands  in  the  upper  anterior  triangle  of  the  neck  demand  re- 
moval, an  additional  transverse  incision  from  the  division  of  the  camtid 
forward  to  below  the  chin  will  give  access  Ixjth  to  the  glands  in  the  bifur- 
cation and  to  the  submaxillary  glands,  which  are  then  removed,  together 
Avith  one  or  two  glands  in  the  space  Ijetweeu  the  anterior  bellies  of  the 
digastric  muscles. 

There  now  remains  only  the  grc^up  of  glands  along  the  temporal  vesf^Is 
eml>edded  in  tlie  parotid  gland,  which  can  be  rcmoviKl  ^vithout  any  addi- 
tional incision  fi-om  the  upper  comer  of  tlie  original  wound,  It  is  rai*ely 
necessary  to  remove  the  internal  jugular  vein  when  surrounded  by  su]>pu- 
rating  glands  fiv>m  which  it  cannot  be  bulated.  Its  removal,  however,  does 
not  cause  any  serious  eircnlatory  disturbances. 

After  disinfection  of  the  wound,  lor  which  I  usually  employ  tincture 
of  iodine,  the  provisory  ligature  is  removed  from  the  deep  jugular  vein, 
the  tendon  of  the  omo-hyoid  muscle  and  the  divided  clavicular  poition  of 
the  sterno-cleido-mastoid  reunited,  and  the  wound  jxicked  with  gauze,  as 
de&cribed  in  the  other  operations. 

Although  the  wound  is  enormous,  and  the  operation  often  requires  two 
hours  or  more  for  its  j)erfbrmance,  it  is  remarkable  how  slight  is  the  effect 
ou  the  patients.  It  is  not  uncommon  for  them  to  sit  up  in  bed  on  the 
second  or  third  day^  feeling  i)erfectly  welL 

It  is  sometimes  advisable,  w  hen  multiple  suppuration  with  many  fistulae 
make  the  dissection  very  difficult »  and  when  the  patient  is  not  strong  enough 
to  bear  a  prolonged  oi>eration,  to  close  the  wound  when  the  oj>ei'ation  on 
the  lower  part  of  the  territory  has  l:>een  completed,  and  to  ix)stpone  oper- 
ating on  the  upper  part  of  the  territory  for  a  month  or  two. 

The  only  objection  to  total  extirj>ation  in  any  of  the  territories  named 
is  the  possibility  of  non-rc-establishmcnt  of  the  lymph  circulation,  resulting 
in  chronic  oedema  of  the  lower  or  upjjer  extremity  or  the  corresponding 
half  of  the  face  or  head*    But  this  complication  is  extremely  rare,    RiedeP 


mentiana  two  eases  of  perraaiietjt  cedema  of  the  lower  extremities  following 
extirpation  of  the  inguinal  glands  in  adults,  and  one  case  of  tetlema  of  the 
apper  extremity  in  a  b<\v  of  twelve  yeai>5,  following  removal  oi'  the  ax- 
illary glands,  Bayer  saw  a  temporary  cedema  and  a  condition  iTsemhling 
sclerema  on  the  right  side  of  the  face,  forehead,  eyelitk,  and  cheek  fol- 
lowing  the  removal  of  the  cervical  glands  in  a  case  of  multiple  fistulse  and 
suppurating  foci,  which  disappeared  B.i\er  a  numl>er  of  mijntlis. 

No  case  of  permanent  a?dema  has  been  oliserved  following  the  thousands 
of  recorded  operations  on  the  glands  of  the  neck,  Tiie  lymph  circulation 
in  this  territory  is,  therefore,  always  re-established.  We  need  conset^nently 
have  no  apprehension  of  the  radical  oi>eration  in  this  locality.  The  cases 
r^^wrted  from  the  axilla  and  groin,  where  the  oj>eration  is  much  more  rarely 
called  for  than  on  the  neck,  may  lead  us  to  prefer  the  less  radical  oiieratians 
in  these  territories,  and  to  endeavor  to  leave  at  least  a  jiart  of  the  adi}>ose 
ctpsnk  of  the  groups  of  glands  for  the  re-establislitnent  of  lymph  cireuk- 
tion. 
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By  JOHN   EOGERS,  Je.,  M,D. 


^Hcft  Palate. — This  may  be  eitlior  ct>Dgenital  or  acquired.  If  of  tbe 
latter  variety,  it  is  due  to  traomatisui  or  disease^  generally  syphilis,  lesjS  often 
tuberculosis  or  cancer.  The  eongeaitat  form  occupies  the  median  line,  and 
IS  encuuiitered  most  frequently  and  in  its  mildest  grade  as  a  fissure  of  the 
uvula  or  of  the  soft  pahite.  In  more  severe  cases  the  fissure  may  extend 
through  part  or  all  of  the  haixl  i^alate  aod  the  alveolus.  The  latter  may 
be  divided  in  the  region  of  tbe  lateral  incisor  teeth  on  one  or  both  sides, 
very  rarely  hi  the  median  lijie,  and  then  is  apt  to  Ik*  complicated  by  total 
absence  of  the  intermaxillary  booe ;  the  vomer  and  sometimes  even  the 
nasal  bones  may  be  lacking.  Single  or  double  hare-lip  and  projection  of 
the  intermaxillary  are  common  at^companimeuts.  The  worst  varieties  of 
the  deformity  preseut  almost  no  roof  to  the  mouth  and  no  anterior  boundary 
above  tbe  lower  lip* 

The  first  dififieulty  to  be  overcome  in  prononuced  cases  is  tliat  of 
deglutition.  If  hare-lip  is  pi-eseot,  this  may  necessitate  an  immediate 
cheiloplasty,  which,  whether  [lerformed  in  the  first  lew  days  of  life  or  at 
a  considerably  later  period,  will  tend,  in  tlie  course  of  a  couple  of  years, 
to  narrow  materially  the  cleft  in  the  palate.  Some  writers  have  advised 
that  a  similar  and  more  (omplete  result  te  obtained  by  forcibly  squeezing 
together  the  superior  maxillie  and  retaining  them  in  the  desired  (Kisition 
by  a  silver  wire  pa.ssed  transversely  through  the  body  of  the  max i lite  above 
the  palatal  process,  or  through  tbe  alveolus  from  side  to  side,  or  circularly 
around  its  base.  As  a  general  rule  this  is  to  be  condemned,  as  it  would 
involve  a  practical  obliteration  of  tlie  nasal  fosste  in  a  wide  cleft,  while  in 
a  narrow  one  uranoplasty  or  an  ol>turator  would  suffice.  It  would  aUo 
deform  the  face  and  render  occlusion  of  the  teeth  impossible,  a  matter  sub- 
sequently of  considerable  moment  in  its  influence  on  mastication  and  proper 
nutrition  and  general  health.  Cheiloplasty  performed  just  after  birth  simply 
to  narrow  a  elef\  in  tlie  palate  would  not  compensate  for  the  increased 
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'  The  reader  is  referred  to  the  very  excellent  article  on  Hare-lip,  hj  J.  Ford  Thomp- 
ion,  M,D.,  vol.  ii.  p.  9&5.     This  urticle  ttill  remainii  u  ^tun(iai>J  contribution;  our  know- 
led^  of  the  subject  has  not  advimced  sufficiently  to  warrant  rewriting  it. 
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imgen  aooompaDyiDg  very  early  o|>Gration.  It  should  be  dooe  about  the 
fixth  month,  and  at  the  end  of  a  couple  of  years  the  advantage  gaiued  by 
fftrlier  iuterterence  would  not  be  iiotioeable. 

It  is  ooDoeivable  that  an  instance  might  very  rarely  be  encountered  in 
which  forcible  adduction  of  the  8U|3erior  timxilhe  could  be  considered-  If, 
for  example,  tliere  were  inii>criect  dcvek*pmeiit  of  the  lower  jaw,  and  at  the 
tune  time  of  the  vomer  or  turbinated  boues^  so  that  the  nasal  fossse  could 
not  be  closed  and  the  jaws  rendered  incapalile  of  meeting,  then  this  practice 
might  be  thought  of;  otherwise  it  k  bad  t^urgcry. 

In  addition  to  the  ditficulty  in  deglutition  above  mentioned,  food  enters 
the  nose,  w^here  it  may  be  retained,  and  in  deconii>osi ng  set  up  more  or  less 
rhtoitis;  thence  tlie  inflammation  extends  througli  the  Eustachian  tube, 
cauieicig  otitis  media  with  its  acx^mipajiying  earache,  imd  later  deafness. 
But  the  most  unpleasant  and  marked  of  all  the  disturbances  is  defective 
phooation.  The  pro|>er  pnxliietion  of  speei'h  dejiends  mainly  on  the  in- 
tegrity of  the  soft  jialate.  Unless  this  organ  is  capable  of  touching  the 
poeterior  and  upper  part  of  the  pharynx,  and  so  stiutting  off  the  nasal 
civity,  the  pronunciation  of  a  great  number  of  sounds  is  impossible, 

A&et  the  child  has  survived  tlie  dangers  of  in  fancy »  which  are  mainly 
dependent  upon  the  abilitj^^  to  take  and  ahsijrb  a  sufficient  amount  of  nutri- 
ment, the  most  important  and  almost  the  only  object  for  which  the  physician 
is  consulted  is  articulation.     The  rhinitis  and  the  proper  mastication  of  food 
ire  secondary  matters.     The  former  can  generally  be  controlled  by  a  little 
criinary  care  as  regards  cleanliness  aud  antisepsis  ;  the  latter,  which  might  be 
thought  seriotis,  tlie  patients  learn  to  atx-omplLsh  very  satisfactorily.    Hence 
toy  mode  of  interference  which  does  not  have  as  its  primary  object  the  at- 
UiomeDt  of  improved  speech  must  be  considered  a  failure.    It  was  formerly 
ifcenile  to  unite  every  cleft  in  the  palate  which  could  [Kjssibly  l>e  brought 
together.     But  this,  in  the  light  of  subsecjuent  experience,  has  been  proved 
maound.     The  result  aimcfl  at — namely,  betterment  of  speech — can  often 
be  roach  more  satisfactorily  ohtaincxl  by  the  insertion  of  an  artificial  jmlate 
ar  obturator  of  hm-ii  rublxT.     Soft  rubljer  would  ix^  more  ideal ;  but  it  de- 
flo  rapidly,  causing  iu  the  prix^^ss  much  irritation,  and  it  requires 
frequent  renewal  that  it  must  unhesitatingly  be  condemned.     In  the 
to  which  it  is  adaptcHl — and  tticy  form  a  far  larger  proptvrtion  than  is 
gfOcmUy  recognized — the  hartl-rubl>er  obturattir  is  ex  (.client.    It  should  l*e 
applied  as  soon  as  the  child  is  under  control,  which  is  ordinarily  about  the 
mxik  or  aeventh  year ;  then  the  same  carefid  training  in  articulation  is  as 
waoBtmxj  MB  after  operativ'e  treatment, — that  is,  the  mother  must  patiently 
md  penistently  teach  the  child  to  properly  pronounce  sounds  which  are 
tmmd  difficult*    One  who  has  had  experience  in  tminiug  «leaf-muteg  to  talk 
iswdl  fitted  to  undertake  such  instruction.     If  the  fissure  involves  txjth 
tbe  hard  and  soft  palates,  and  oi^ei-ation  seems  unwise,  then  it  is  advisable, 
liaooo  as  possible  atVr  the  develojmirnt  of  the  deciduous  teeth,  to  make  a 
plate  to  bridge  the  cleft  in  the  banl  palate.     This  will  prove  of  benefit  in 
Vol.  T.-38 
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mastication  and  articulation,  and  will  prevent  liquids  from  passing  out 
the  anterior  nares.  It  will  also  materially  assist  in  the  acsquirement  of  the 
habit  of  nasal  breathing.  These  appliances  are  temporary,  and  must  be 
replaced  by  new  ones  when  the  permanent  teeth  ai-e  developed, — in  otlier 
woitls,  when  the  child  k  twelve  or  thirteen  years  old ;  afterwards,  with 
pix)i>er  care  and  cleanliness,  they  will  last  indefinitely.  The  teeth  are  of 
great  inipoi-tance  in  holding  the  obturator  in  place,  and  should  be  under 
the  care  of  a  dentist  at  an  early  age. 

The  obturator  is  indicated  in  all  acquired  cases  in  which  theit?  has  been 
anything  more  than  a  very  trifling  loss  of  snl>stance.  Of  course,  when 
there  is  evidence  of  active  hx^l  disease,  this  must  be  terminated  by  appro- 
priate treatment  l>cfore  any  steps  can  be  taken  to  remedy  the  damage.  The 
traumatic  cases  are  more  amenable  tu  surgical  interference  than  the  patho- 
logical, but,  as  a  general  rule,  whenever  theiT*  has  been  destructioo  of  tissue^ 
mechanical  measures  arc  more  apt  to  prove  sueeessfuL 

The  making  and  fitting  of  plates  require  spt^eial  experience,  and  a 
dentist's  assistant}  sliould  be  sought ;  but  a  few  rc*marks  as  to  tJie  general 
principles  upon  which  they  are  constructed  may  not  l>c  amiss. 

Take  an  impression  in  plaster  of  Paris  of  the  hard  palate  the  same  as 
for  artificial  teeth  ;  from  this  make  a  plate  of  rubber  or  gold  to  cover  the 
haiil  palate,  and  accurately  fit  the  lingua!  surface  of  the  teeth  jwsterior  to 
the  first  bicuspids.  This  size  is  for  those  cases  in  which  the  velum  alone  is 
fissured  ;  but  if  the  clefl  involve  the  hard  jwilatc,  the  jvlatc  must  extend  far 
enough  forward  to  cover  the  opi^niug,  and  whcu  the  intermaxillar)'  bone 
has  been  removeil  or  is  absent,  it  must  fill  the  resultant  gap.  The  plate 
should  not  extend  above  the  floor  of  the  nasal  cavity.  It  covei's  only  the 
under  surface  of  the  cleft.  As  the  soft  jialate  is  movable,  it  is  impossible 
to  take  an  accurate  impression  of  its  fissure  and  of  the  adjacent  parts  suit- 
able for  the  construction  iu  haid  rubber  or  metal  of  an  obturator ;  beuoe 
one  has  to  be  mmle,  as  follows.  To  the  upper  suiface  of  the  back  part  of 
the  plate  already  uiade  is  attached  a  piece  of  clasp-gold  about  an  eighth  of 
an  inch  iu  width^  and  nearly  equal  in  length  to  that  of  the  fissure-  This 
should  conform  to  the  curve  of  the  fissure  at  an  elevation  of  au  eighth  of 
an  inch  above  it.  Around  this  gold  attachment  a  preparation  of  three  parts 
of  wax  to  two  of  paraffin  is  moulded.  The  appliance  is  inserted  and  i^ 
moved  and  added  to  or  taken  from,  as  the  case  may  require,  and  reinserted, 
until  an  obtumtor  is  formal  alxiut  an  eighth  of  an  inch  iu  thickness,  and, 
if  the  muscles  and  tissues  will  admit,  an  eighth  of  an  inch  wider  than  the 
fissure  above  and  posterior  to  it,  and  extending  backward  nearly  to 
pharynx  and  downward  to  the  extreme  end  of  the  fissure.  After  this  '. 
been  worn  a  couple  of  hoiu"s  to  become  adapted  to  the  sha^>e  and  positic 
of  the  surrounding  tissues,  it  is  removed  and  repmduced  iu  hard  rubber. 
A  |>ortion  of  the  central  gold  strip  is  utilizer!  to  aid  in  the  attachment  of 
the  obturator  to  the  anterior  segment  of  the  |>late.  There  is,  of  course, 
appreciable  motion  in  this  contrivance,  but  with  the  oecessary  careful  tr 
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it  will  be  found  that  the  sujMsrior  cooatriotor  of  the  pharyux  will  grad- 
ually attain  the  power  of  touching  its  posterior  extremity^  and  so  shut  off 
the  oares. 

A  hinge  at  the  junction  of  the  haitl  and  soft  jmlates  can  be  used  when  a 
full  set  of  artificial  teeth  is  worn,  but  it  is  liable  to  become  clogged  or  to 
pinch  the  adjoining  tissut«.  If,  af^r  attemptai  ojierative  treatment,  the 
«>ft  palate  unites  and  the  Imvd  d(x^s  not,  and  lurther  sni-gical  measures  seem 
Inadvisable,  the  soft  palate,  as  a  rule,  must  be  split  apart  again  to  render 
tbe  suooessful  application  of  an  obturator  pissible. 

Acknowledgment  must  be  made  to  the  distinguished  dentists.  Dr. 
Norman  W.  Kingsley  and  Dr.  Kassou  C.  Gibson,  of  New  York,  for  their 
peat  services  to  the  pmfession  in  the  study  and  treatment  of  this  deformity. 
To  Dr.  Gibson,  in  jjutrticular,  I  must  I'ender  thanks  for  much  assistance  in 
tbe  preparation  of  the  foregoing  matter. 

Operative  Treatment. — As  befbi^  stated,  tliis  is  seldom  inditmted  in 
tcquired  cases*     In  the  congenital  deformity  it  should  not  l>e  attempted 
Wore  the  second  year,  or  when  the  child  first  Iw^ins  to  speak.     If  post- 
poned till  later,  the  prognosis  as  i-egards  articulation  gi-ows  worse  with  age. 
Tkere  is  less  chance  of  subsequent  development  of  the  {i^xlatiue  muscles* 
Therefore,  about  the  second  or  thii-d  year  is  the  time  of  election.     Tlien 
iMethe  widtli  of  the  gap  and  the  amount  of  soft  parts  which  can  Ije  util- 
ized to  close  it.     This  must  l>e  done  with  everything  in  as  nearly  a  normal 
Bwi  relaxed  condition  as  possible.     If  it  is  believed  that  the  soft  palate 
wiiea  united  w^ill  be  loose  enough  to  enable  it  to  be  drawn  up  and  back  to 
loe^et  the  posterior  wall  of  the  pharynx, — in  other  words,  if  t^ch  half  of 
tbp  bifid  uvula  extends  as  far  down  in  the  relaxed  state  as  a  normal  one, 
tml  if  there  is  enough  soft  palate  on  each  side  to  permit  of  coaptation  of 
tlK'  flf^ments  without  tension, — staphyiorrhaphy  should  l>e  performed.     lu 
poeral,  theit-  muBt  he  an  abundance  in  leiigth  and  breadth  of  sofl  tissue. 
Ftethermore,  wlieu  the  hard  palate  is  involved  it  is  necessary  to  judge  of 
amount  of  shortejiing  of  the  velum  which  will  \ye  produced  by  the 
TBobilimtion  and  adduction  of  the  miioo- periosteal  Hiips  ordinarily  used  to 
Am  the  anterior  gap.     Exceptinually,  when  the  palatine  arch  is  very  high 
tnd  the  palatine  processes  proje«>t  upward  into  the  nt>se,  instead  of  hori- 
ointally  itnvard,  the  miico-jveriostca!  rtap>^  will  l>e  found  more  adequate  for 
tfai^ir  purjKise  than  at  first  suspected.     Their  inner  edges  in  dmpping  from 
t  vertical   to  a  horizontal  plane  approach  each  other.     Likewise,  a  sofl 
fliite  which  imnialiatcly  a  tier  «>pcration  seemeil  hardly  larg-e  enough  will 
If  careful  training  and  use  gradually  stretrh,  and  in  the  ct:)ui*se  of  several 
ytan  develop  to  fill  a  sj>a(X'  one-lhini  or  one- fourth  greater  in  i>roportion 
tiktti  it  originally  did. 

To  sum  up.  After  operation,  successful  so  far  as  union  of  the  parts  is 
CQDoeraed,  the  chief  oomplaiTit  is  defective  phouation.  This  is  de[>eudent 
<Ni  tosuEBciency  of  the  soft  j>alate  ;  hence  ojieration  i^uires  abundance  of 
mdcuiL     This  may  seem  present,  but  in  cleft  hard  palate  the  traction  ex- 
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erted  by  mobilization  of  the  muco-periosteal  flaps  may  greatly  shorten  ii 
On  the  other  haud^  increase  in  size  of  the  velum  not  exceeding  one-quarter 
or  one-third  may,  in  the  course  of  several  years  of  careful  training,  be 
expectetl.  Consc?quent]y,  if  the  soft  palate  when  united  cannot  fill  more 
than  half  of  the  vault  of  the  pharynx,  an  obturator  will  give  by  far  the 
better  result. 

ASta phi/lor rfuiphy  is  the  name  given  to  the  o|>eration  for  closing  a  clet\  in 
the  soft  palate,  uranopkiMy  for  closing  one  in  the  liard  palate*  Cbraplctc  anaes- 
thesia is  always  uecossarv,  geuerall}'  with  the  jiatieiit  in  the  horizontal  jK)sitian. 
It  is  sometimes  advantageous  to  allow  the  head  tu  hang  dowu  from  the  etlge 
of  the  table,  to  facilitate  the  Ci^catm  of  bl(K»d.  The  mouth  must  be  held 
open  by  some  form  of  gag,  to  which  is  attactierl  a  t<-nigiie-depressor.  If  the 
cleft  extend  tbrough  lx>th  hard  and  &oft  palates,  the  latter  may  l)c  united^ 
fii-st  and  the  former  postponed  for  a  subsequent  operation,  espec^ially  if  mu* 
difficulty  or  hemorrhage  is  encountered  ;  but  iu  general  the  entire  fissure 
should  be  closed  at  one  sitting.  In  sUiphylorrhaphy  the  soft  palate  is 
drawn  tense  on  each  side  by  seizing  at  its  tip  fii-st  one  and  then  the  odier 
half  of  the  bifid  uvula;  its  edges  are  then  shaved  or  freshened  by  a  sliarp, 
narrow-bladed  knife.  Oblique  paring  of  the  margins  of  the  cleft  to  in- 
ci'ease  the  extent  of  mw  surface  is  prefemble  to  a  straight,  vertical  cut. 

Silk  sutures  are  then  insei-ted  abcmt  an  eighth  of  an  inch  apart  and  the 
same  distance  l>ack  from  the  etlge.  An  ordinary  curved  needle  and  holder 
can  be  used,  but  t*ue  on  a  long  sliank  l>ent  like  a  fish-hook  is  better.  This, 
with  the  thi'ead  iu  the  eye  at  its  extremity,  is  in  trod  need  on  the  upper  or 
nasal  surface  of  the  velum  from  heliind  forwaixl,  the  thread  seized  Ijelow, 
and  the  needle  withdrawn  and  then  passeil  tli rough  the  opposite  side.  Care 
must  be  taken  to  grasp  tlie  proper  end  of  the  thread  before  the  final  with- 
drawal of  the  needle,  so  that  the  latter  is  not  left  hanging  on  the  suture 
between  the  two  j^wiuts  of  punctui'e.  To  escape  this  difficulty  the  suture 
can  be  passed  double  through  one  side  and  then  withdrawn^  dragging  with 
it  the  free  end  of  a  suture  in  the  opposite  side,  as  shown  in  Fig.  17,  voh  ii, 
p,  1011.  The  suture  is  secured  by  a  slip-knot  reinforced  by  another  knot 
over  the  loop  (Fig.  17,  vol.  iL  p,  1011),  This  method  of  tying  is  prefer- 
able to  the  simple  square  knot,  as  the  tension  can  be  regulated  more 
exactly. 

Marcy  i-ecommends  splitting  the  edges  Of  the  gap  longitudinally  with 
knife  having  its  tip  bent  at  a  right  angle  to  the  flat  of  tie  blade.  Vfh 
these  flaps  are  folded  back  a  raw  surface  is  obtained  equal  in  width  to  twi< 
the  depth  of  the  cut,  and  no  tissue  has  been  sacrificed.  Beginning  at  the 
anterior  end  of  the  cleft,  the  superior  or  nasal  flap  is  first  united  by  catgut 
sutures  [mssed  from  before  back  through  the  centre  of  the  split  surface  and 
knotted  on  the  dorsum  of  the  velum.  A  second  row  of  fine  silk  knotted 
on  the  lingual  surface  is  then  used  to  draw  together  the  raw  areas  of  the 
lower  flapp. 

Tension  must  be  relieved  by  di\ading  the  tendon  of  the  tensor 
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xnoscle  vhy&e  to  the  inner  side  of  the  hamular  process.     Feel  for  the  latter 

Just  above  and  behind  the  posterior  extremity  of  the  alveoUis.    The  tendon 

lies  ID  the  oeDtre  of  a  Jioe  joining  this  and  tlie  oriiice  of  the  Eustaehiiin 

tube,  which  caD  usually  \k^  seen  tlirongh  tlie  cleft,     Graap  the  tip  of  the 

uvula  vnth  thumb  foreejvs  and  draw  it  downwaixi  and  forward  to  render 

the  parts  tense,  and  pass  a  narrosv-bladed  knife  obliquely  barkwanl  through 

the  velum  at  this  point,  or  about  a  quarter  of  an  inch  in  front  and  to  the 

ifiDer  side  of  the  tip  of  the  hamular  process.     By  raising  the  handle  and 

withdrawing  the  blade  while  the  tissues  are  kept  on  the  streteh  a  eonsiderahle 

liberating  incision  is  made  on  the  dorsum  of  tite  soft  palate.     Thus,  part  tir 

ill  of  the  (ensor  and  levator  palati  are  divided,  while  the  apertui^e  below 

Deed  only  be  the  width  of  the   kniie-blade.     If  there  is  8till   too  miirh 

teD8ion,  the  anterior  and  posterior  pillai>i  of  the  fancies  may  l>e  seized  at 

their  centres  with  forceps  and  cut  with  blunt-jx)inted  scissors. 

Id  Billroth-s  clinic  the  same  obje4::t  has  Ijeen  accomplished  by  severing 
ihebiinrmlar  processes  at  their  bases.  PlaiX?  the  edge  of  a  uarrow-bladtxi 
'•hi&el  immediately  behind  the  posterior  extremity  of  the  alveolus,  dirtx.'t  it 
backward,  upwanl,  and  outward,  and  l)v  a  wuple  of  sharj)  blows  cut  the 
Infcrior  extremity  of  the  internal  pterygoid  plate  close  to  the  hamular 
proiiss.  The  latter  is  then  dislocated  far  enough  inward  with  a  periosteal 
elevator  to  permit  the  freshened  edges  of  the  soft  palate  to  meet  without 
tiAsion.  This  method  of  relieving  tension  is  supposed  at  the  same  time  to 
brii^the  soft  palate  a  little  nearer  the  njof  of  the  pharyux,  and  so  inereas<3 
iti  efficiency.  Division  of  the  tendon  is,  however,  more  generally  used ; 
die  small  punctured  wounds  are  left  to  liesd  by  gmuulation  ;  hemorrhage, 
which  is  slight,  is  tM:>nt rolled  by  pressure  for  a  few  moments  or  by  ligation 
of  the  bleeding  jioint. 

Bnant  relieves  tension  by  cutting  through  the  soft  palate  from  its  pos- 
terior border  forward  uear  its  lateral  attachments  in  a  direction  inclining  a 
little  out waixl  fnira  the  cleft  (Fig*  18,  vol.  iL  ]>.  1011)*  If  the  latter  reaches 
l«  or  just  into  the  hard  palate,  after  fresliening  the  margins  and  l>efore 
ititching,  the  velum  should  }w  detachwl  from  the  |wsterior  l>order  of  the 
hard  palate  with  a  priosteal  elevator  entered  througli  the  raw  etlges^ ;  other- 
*ri$e  &ilure  of  union  is  liable  to  occ^ur  in  the  front  part  of  the  suture  line, 
to  the  tension  at  this  jioint. 
rntnop/a^y,  or  closure  of  a  cleft  in  the  hanl  ]»alate,  is  accomplished 
wdiciarily  as  follows.  The  edges  of  the  cleft  are  pared »  and  an  incision  is 
mtde  on  each  side  along  the  inner  surface  of  the  gums  from  tlie  iT*gion  of 
tfce  lateral  incisor  teeth,  or  from  just  in  front  of  the  anterior  end  of  the 
deft,  almc^t  to  the  posterior  extremity  of  the  alveolus.  (Fig.  1.)  Close  to 
the  ioner  side  of  the  Imse  of  t!ie  latter  lie  the  vessels,  whicli  run  obliquely 
hnmd  to  a  point  in  the  median  line  just  behind  the  Imse  of  the  alveolus 
io  front.  The  incision  should  not  cross  these,  at  least  ]X)steriorly.  With  a 
fmrved  elevator  entered  thmugh  these  lateral  incisions  tlie  muco-perios- 
Irhd  eDQtaining  the  |xi!atiue  vessels  is  scpanitcfl  from  the  under  surface  of 
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the  bone  and  from  the  posterior  bonier  of  the  hard  piilate.     Two  flaps  i 
thus  fashioned,  which  are  attached  at,  and  receive  nourishment  fron 
anterior  and  posterior  extremities.     These  are  slid  together  and  sutured 
along  their  median  edgt^s,  as  described  for  the  soft,  palate.     Hemorrhage 
may  be  considerable,  and  is  eoutrollcil  by  quickly  completing  the  dissection 

and  then  applying  pressure,  an  artery 
cJamp,  or,  rarely,  the  Paquelin  cautery. 
If  the  cleft  extends  through  the  alv< 
olararch  in  front,  Euuge  advises  that  the! 
anterior  j>e<licle  or  extremit}'  of  one  flap 
be  cut  and  the  flaj)  thus  loosened  in  front 
slid  inward  to  a  greater  extent.  For  very 
wide  clefts  Davies-Coley  makes  one  flap 
in  this  fashion,  and  slides  its  mw  surfaoe 
[\  ^Hb^  \  over  a  similar  raw  surface  obtained  by 
turning  over  into  the  cleft  a  seoood  flap 
from  the  under  surface  of  the  oppf>site 
side.  The  second  flap  is  3-shaped,  with 
its  jietlicle  attached  to  the  whole  length 
of  the  margin  of  the  cleft  in  the  haixl 
palate*  It  is  rotatetl  on  the  edge  of  the 
cleft  as  a  hinge  till  its  palatal  surface 
looks  into  the  nose.  fl 

Similar  successful  ojierations  have 
been  reported  with  flaps  cut  from  the 
muco-|>eriosteum  of  the  eeptom-  The 
lower  border  of  the  latter  supports  the  jwdirle,  the  flap  being  turned  down 
from  above  and  united  to  the  frcsheneil  edges  of  the  hard  palate.  Flaps 
have  even  been  cut  from  the  posterior  pharyngeal  wall  to  make  a  velum. 
Kraske  has  utilized  the  inferior  turbinated  bone  by  severing  its  attach- 
ment to  tljG  superior  maxilla,  except  at  the  posterior  extremity.  On  this 
as  a  pedicle  tlie  lione  is  rotated  on  its  long  axis  down  into  the  gap,  to  the 
margins  of  which  it  is  sutured.  After  union  has  occurred,  the  pedicle  is 
severed  and  lowei^  to  the  required  leveL  These  are  all  complicated 
operations  of  doubtful  value,  especially  when  the  possibility  of  employing 
an  obturator  is  considered.  If  uranoplasty  or  staphylorrhaphy  is  to  l»e 
performed,  the  method  by  flaps  attached  at  each  end  to  the  roof  of  the 
mouth  is  much  the  best. 

As  mentioned  before,  the  had  cases  of  cleft  palate  are  usually  aooompa- 
nied  by  more  or  less  pronounced  hare- lip,  prominence  of  the  intermaxillary 
bone,  and  flattening  and  broadening  of  the  alse  of  the  nose.  The  closure 
of  the  hare-lip  at  about  the  sixth  month  has  already  been  described.  The 
pressure  exerted  by  the  restored  lip  will,  in  the  a>urse  of  the  next  two 
years,  when  operation  or  a  plate  is  to  Ije  considered,  narrow  tlie  w^idth  of 
the  cleft  in  the  palate  by  about  one*quarter  or  one-third.     But  a  projecting 
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intermaxillary  bone  may  have  to  be  dealt  with  first.     The  worst  cases  of 
its  displacement  forward^  with  a  broad  fissure  in  the  roof  of  the  mouth, 
m»^  require  very  early  opei-atiun  to  permit  of  proper  feeding;  and  if  the 
jk&xsssLTy  treatment  involves  much  hemorrhage,  the  operation  may  have  to 
be  divided  into  two  stagt'S, — the  replacement  of  the  intermaxillary  and 
then,  after  a  few  days  or  a  week,  cheiloplasty*     Ordinarily,  however,  it 
(AD  be  oumpleted  at  one  sitting,  and  this  should  preferably  take  place,  of 
coureCt  when  the  child  is  six  months  old. 
■        If  the  bone  is  found  to  be  only  slightly  in  advance  of  the  alveolar  arch, 
its  «lges  and  those  adjoining  of  the  alveolus  should  be  freshened,  and  the 
projecting  bone  forced  back,  fracturing,  if  necessary,  its  attachments.     The 
doMire  of  the  hare-lip,  which  is  always  present  ai>d  is  generally  double, 
should  suffice  to  hold  the  raw  surfaces  in  apposition,     If  it  does  not,  a  silk 
suture  may  be  inserted  through  the  anterior  mueo-iicriosteum  of  tlie  alve- 
olus and  intermaxillary.     Should  this  simple  treatment  be  insufficient,  a 
I       wedge,  apex  up,  may  first  be  excis<*d  from  the  vomer  and  septal  cartilage 
I       dfm  behind  the  protruding  btme.     As  this  necessarily  divides  the  naso- 
pftlatiue  vessels  and  may  cause  serious  and  troublc^jrae  hemorrhage,  Blan- 
Jin's  method  is  better.     Jt  consists  in  splitting  the  muco  periosteum  of  the 
se|itum  along  its  inferior  border,  detaching  it  upward  with  a  blunt  elevator, 
I       and  then  with  SKiissors  exsecting  the  wedge  of  exposed  bone  and  cartilage. 
Tbeveasels  remain  attached  to  the  soft  parte  and  are  not  divided.     The 
fiiaeof  the  wedge  is  regulated  by  the  amount  of  displacement  to  be  over- 
^^*    In  general  its  base  should  extend  as  far  forwanl  as  the  line  of  the 
alveolar  arch. 

If  transplantation  of  the  intermaxillary  bone  in  this  way  is  imprac- 
tictble»  owing  Uj  its  size  or  sha|>e  as  compared  with  the  alveolar  arch,  it 
nust  be  extirpated.  Although  this  neeeasarily  sacrifices  the  incisor  teeth, 
*he  lv»8s  is  not  as  great  as  it  seems,  fijr  in  the  majority  of  instances  the  teeth 
are  stunisplaced  and  defective  that  their  extraction  is  imperative.  Further- 
BMire,  fibrous  union  is  the  rule,  and  this  leaves  the  anterior  segment  of  the 
ilveotus  permanently  w^eak  and  movable. 

In  removing  the  intermaxillary  bone  all  the  skin  is  first  dissected  up 
frwa  its  anterior  surface,  and  after  severing  the  attachments  of  the  bone  at 
^  level  of  the  lower  edge  of  the  septum  the  skin  is  turned  in  to  form  the 
cdumiia  of  the  nose. 
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DIRECT   EXAMINATION   OF   THE  AIR-PASSAGES 
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Fig,  1- 


AtTT(J8CT>PY  is  the  method  of  getting  a  ffirect  view  of  a  patient *s  larynx 
and  tmcbea  without  the  use  of  a  reflecting  mirror  or  any  otiier  optioilj 
a|ipliance.  Thus  it  differs  from  laryngoscopy,  the  indireet  method  of  exi 
araination.  Aiitoseopy  is  the  invention  of  Dr.  Alfi^d  Kir-steln,  of  Berliiij 
who  b«^an  his  experimeuts  early  in  1895,  and  who  has  desiTibed  his 
method  in  a  uiimber  of  publications  wliirh  show  the  gradual  evolution 
of  his  discovery  from  its  crude  l>oginnings  to  its  present  perfectetl  form.* 

The  underlying  principle  of  this  nietliod  rests  upon  the  possibility  of 
bringing  the  imaginary  axis  of  the  hi ryugo- tracheal  tulje  and  of  tlie  buccal 
C3avity,  which  oitiinarily  form  an  obtuse  angle,  into  a  straight  line.  In 
order  to  do  this  the  imtieut  is  m-ated  before  the  standing  examiner,  with 
his  neck  slightly  stret*::hed  forward,  while  his  liead  is  tilttHl  backwaixl. 
Other  obstacles  to  direct   vision  are  the  epiglottis  aud  the  base  of  the 

tongue,  which  must  be  removed  from  this  im- 
aginary line.  This  is  effected  by  a  sj>ecially 
constructed  tongue-depressor.  {Fig.  1.)'  By 
firm  downwaixl  and  forward  pressure  ujion  tlie 
base  of  the  tongue,  and  i^specially  upon  tJie 
median  glosso-epiglottidcan  ligament,  the  epi- 
glottis is  elevatc<:l  aud  the  straight  line  of  vision 
above  mentioned  is  cleared  of  all  obstacle^ 
and  thus  it  is  possible  to  get  a  direct  view^  of 
tlie  well -illuminated  larj^ox  and  of  the  tradica. 
The  illumination  is  furnished  by  a  forehead- 
mirror,  or,  better,  by  an  electric  foi-clicod-lamp. 
(Fig.  2.)  This  is  the  method  by  wfiich  autoe- 
oopy  is,  as  a  rule,  ]>ractised  at  present  in  adults.  There  are,  however, 
CBEes  which  require  a  more  complicated  appamtus,  the  original  autoseope 

1  Autoscf>py  of  the  Latynx  and  the  Trachea.     By  Alfred  Kiretein,  M.D.     PhiUd«> 
phia:  The  F.  A.  Davis  Com  pan  j,  1897, 

*  The  Uluatra lions  o(  tlib  urtifle  nrc-  tiik^^n  from  Kirstein'f  work,  m4>ntion6d  abore. 
60U 
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Tongue -dcpn^sor  for  pharjrn- 
goieopy  and  direct  laiyngo  tiacbe- 
OBCopy. 
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of  Kirstein.     (Fig.  3.)    This  mstniraent  is  probably  betkT  iitlapted  to  the 

^^xnuiioatioo  of  children  than  the  simple  tongue-depressor,     (Fig.  1.)     It 

coEiaktd    of    a    grt>oviM;l 

^pfttola  (&;  Fig.  3),  the  ^^^2. 

tip   of   which    must    be 

thickened    and    well 

inouDded,     iu     oixler     to 

.^.Toid  Injury  to  the  mu- 

C50US  menibraoe.    The  tip 

^^J)  is  notched  to  receive 

Cbe   gio660-€piglottideaii         ^tO 

li^meutj    and     h     bent 

downward  so  that  its  tTce 

border  is  one  ccuti  metre 

below   the   level   of   tlie 

b<jttom  of  the  grooved  portion.     This  q>atiila  is  attached  to  an  electro- 

icrj|»i*,  which  fornix  at  the  i^arae  time  the  handle  of  the  iostrumeut.      It 

consists  of  an  electrical  hand-lamp,  the  rays  of  which  are  collected  by  a  lens 

and  deflated   ninety  degrt^es  by  a  prism,  so  that  the  rays  of  liglit  are 

tlmjwn  along  the  s|)atula  into  tlie  laryngo-tracheal  tat»e»  which,  thus  iilu' 

miaated,  may  be  readily  insi^ected  by  the  observer.     The  electroscope  is, 
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Original  autofteope,    Spamla  (5)  attached  to  electr(»cop«. 

<>r  Cfjun^:,  attaelied  to  a  source  of  electricity  (e.//,  a  storage  battery)  by 
<»rd!*.  When  listnl,  the  current  is  turniHl  on  by  pressure  npon  the  contact 
button  of  the  electroscope. 

Autoecopy  has  been  found  by  praclical  exjieriencc  to  be  an  irajx^rtant 
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addition  to  our  metiiod  of  examiniDg  the  air-passages  of  adults*     In  chil 
dreD,  however,  the  autoscopic  examiDation  Is  of  far  greater  ioiportance. 

The  laryngoscopk:  examioation  of  children  is,  as  a  rule,  exceeding! 
difficult  and  sometimes  imposaiblo,  even  in  the  hands  of  experts;  and  yet 
it  16  in  children  that  it  is  frequently  of  the  utmost  importance  to  gain  a 
view  of  the  larynx  for  the  purpose  of  determining  the  cause  of  stenotic 
conditions.  It  is  here  that  autoseopy  furnishes  us  frequently  with  infor*  h 
mation  not  obtainable  by  other  means  uf  examination.  I  had  op(K>rtuuity,W 
not  long  ago,  to  examine  in  my  hospital  service  a  child  of  three  years  who 
was  suspected  of  havin^^  papillomata  in  the  larynx.  There  were  at  times 
severe  dyspnoea  and  hoai^enea*:.  Laryngoscopy  utterly  failed  to  give  s 
view  of  the  larynx,  while  the  autoscope  proved  the  larynx  to  be  entirely 
free  of  any  obstructing  neoplasm.  The  method  of  applying  the  autoscope 
in  children  is,  in  the  main,  the  same  as  in  adults,  yet  it  is  frequently  neces- 
sary to  employ  cliloroform  in  oirier  to  obtain  a  good  result.  lo  such  cases 
the  original  autoscope  (Fig,  3)  is  necc^ssary.  This  appliance  must  also  be 
used  in  antosccjpic  operations.  However,  in  many  cases  it  is  sufficient  to 
use,  even  in  struggling  children,  the  plain  tongue  depressor  depicted  in 
Fig,  1.  It  is  astonishing  what  a  diiferent  view  we  may  get  by  the  fle^^f 
parture  from  our  former  method  of  pi  laryngoscopy,  in  which  we  used  to 
almost  timidly  place  uur  tongue-dcpiX'Ssor  in  front  of  the  papilla?  circum- 
vallatffi,  thus  pressing  the  base  of  the  tongue  and  the  epiglottis  backw^ard 
and  downward,  as  if  we  were  bent  upon  shutting  off  any  view  of  the  lower 
structures;  while  with  our  present  method  of  applying  firmly  the  long 
tongue- depressor  to  the  base  of  the  tongue  and  of  pushing^  through  dowu- 
wartl  and  forward  pressure,  the  tongue  out  of  the  way,  w^e  may  in  a  good 
many  eases  readily  see  the  epiglottis,  the  arytenoid  cartilages,  and  the  ary- 
epiglottic  folds,  which  is  often  sufficient  for  a  diagnosis  in  childreiK  This 
gotxl  view  may  in  many  cases  be  considembly  enlarged  by  gently  pressing 
with  the  thumb  of  the  left  hand  upon  the  thyroid  cartilage,  and  by  elevating 
in  this  manner  the  larynx.  The  latter  is,  esjiecially  in  children,  easily 
elevated  and  brought  nearer  to  the  eye  of  the  observer,  fl 

As  to  the  results  of  autoscopic  examination  in  children,  it  must  be 
stated  that  not  all  of  tliem  are  equally  well  adapted  to  this  procedure;  but, 
wntli  the  exception  of  very  young  children  under  one  year  of  age,  the 
majority  can  lie  examiiicil  readily  and  satisfactt>nly.  In  this,  as  in  other 
matters,  tact,  patience,  and  a  little  practice  will  help  to  overcome  otherw^ise 
almost  iusumiuuntable  difficulties. 
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METHODS   OF   EXAMINING   GASTRIC   CONTENTS. 

While  the  methods  for  determining  tbe  conformation  of  the  stomach 
ind  the  ooodttion  of  its  fiinctiona  have  been  for  years  eagerly  studied  and 
widely  extend etl  in  dt^aling  with  adults,  their  use  in  children  has  beeo 
adly  negleetetl  until  recent  years,  and  even  now  is  but  too  rarely  attempted- 
It  is  certaioly  along  this  line  that  we  now  see  the  best  opportnuities  for 
making  our  knowledge  of  the  disonlers  of  the  stomach  in  childhood  more 
complete;  and  it  is  in  t!ie  hope  that  more  iutcrest  will  lie  shown  in  such 
rerearch  that  a  few  remarks  are  introduced  njxjn  the  use  of  the  stomach- 
tube  or  a  substitute  and  the  examination  of  the  stomach  contents.  Methods 
for  determining  the  size  and  position  of  the  stomach  will  be  found  in  the 
chapter  on  dilatation, 

Iq  infants  and  children  under  two  or  three  years  the  introduction  of  a 
soft-mbber  tube  of  suitable  size  into  the  stomach  is  a  matter  of  often  snr- 
prittog  ease.  In  children,  too,  approaching  puberty  this  may  often  be  ac- 
complished without  opposition  by  the  use  of  some  patience  and  kindoesa 
wd  the  aid  of  an  inteltigent  and  not  tiyo  fearful  temperament  in  the  child. 
Children  midway  in  years  are  usually  too  little  able  to  understand  our 
motives  and  too  readily  frightcue<l  to  allow  of  the  procedure  being  carried 
oat  without  forcse;  and  this  is  never  to  be  justified  except  when  life  may 
hefiaved,  as  by  the  removal  of  i>oisons  from  the  stomach.  Occasionally, 
however,  these  children  prmit  of  the  use  of  the  tube  witliout  a  struggle. 

Wlien  the  child  is  well  grown  the  details  of  the  choice  of  the  tube  and 
iti*intro(Juclion  differ  from  the  same  in  cases  of  adults  only  in  the  size  of 
tij€  tube  and  the  extent  to  wliich  it  should  l)e  introduced.  These  are  to 
he  determined  by  the  physical  proportions  of  the  child.  In  very  young 
{tttieots  a  soft-rubber  catlietcr  of  about  No.  21  French  scale  is  ordinarily 
kttt  ased  instead,  though  a  tube  with  thinner  walls,  and  conseciuently  gi^ater 
lomea,  is  sometimes  moi-e  satisfactory,  since  it  gives  passage  to  larger 
panicles  of  the  stomach  contents.  In  either  case  there  should  be  two 
P«4-sia5ed  lateral  openings  with  smooth  and  welI-roundc<l  etlges.  As 
Holt  fuggesta,  I  use  in  the  further  details  of  the  apparatus  a  short  piece 

'  Th«  editor  wUhea  to  call  attention  to  this,  perhaps  the  last  work  of  the  dlstingufahed 
•«l3wr,  ind  to  congratulfttft  hiinwlf  and  the  peiMjera  upon  iu  completion  just  before  Dr, 
^Vffperii  UDtimelv  death. 
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of  glass  tubing,  one  end  of  which  is  msertol  iuto  the  outer  end  of  the 
or  t-atheter,  and  a  longer  tube  of  rubber,  at  one  end  slipped  over  the 
end  of  the  ghiss  tube,  and  at  the  other  end  holding  a  fuaoel,  or  ex 
into  a  funneWike  enlargement. 

When  it  13  to  be  introduttid^  the  child  is  held  on  the  lap  of  the 
or  nurse,  with  a  towel  pinned  around  its  chest  to  hold  its  arms  to  its 
and  the  head  somewhat   forwai-d.     The  left  forefinger  may^  if  desired, 
plaeetl  along  llie  dorsum  of  lliu  tongue  and  btnond  the  epiglottis,  to  guiA 
past  the  larynx  and  into  the  oesophagus  the  catheter,  which,  marked 
ten   Inches  and  well   moistened   with   warm   water  or  dilute  glyt'erin, 
slipped  gently  hot  rapidly  into  the  cesophagus,  and  then,  with  light  pii 
ing,  glider?  easily   into  the   stomach.      The  ten-inch  mark   indit.^tes 
avenigt*  lengtli  to  which  it  should  be  inti-oduced,  tliough  the  \'aryi 
of  the  child  makes  its  retraction  or  further  advaneetnent  often  m 
before  the  stomach  contents  escaj^^e  or  water  flows  freely  in  and  out. 

When  the  tube  is  in  the  stomach,  expression  of  a  test-meal  is 
pitched  by  the  straining  efibrts  of  the  child,  sometimes  aided  by  pi 
from  below  the  stomach.      If  these  fail,  gentle  aspiration  may  be  osed 
Lavage  is  best  done  with  warm  water,  or,  if  thei'e  be  much  mucus  pruiUM 
a  little  sodium  bicarbonate  may  be  added.    Witli  infants  under  six  monml 
old  only  alxHit  two  ounces  of  water  should  be  introduced  and  then  siphooc 
off,  the  process  l^eing  repeated  until  the  water  runs  clear.     In  older  infi 
and  in  ehildren  larger  amounts  of  water  ai*e  used  in  the  same  way 
Ijest  test-meal  that  I  have  found  for  inliints  is  made  by  shaking  the  wl 
of  an  egg  in  a  jxint  of  water.     An  amount  of  this  proper  for  the  age  of 
infant  is  used,  as  at  six  months  three  ounces,  and  expressed  after  one  h 

This  t^mtains  albumen,  the  important  ingredient ;  its  own  reaeiiun  is 
sliglitly  acid  as  to  be  unimpurUat,  and  it  is  usually  readily  taken 
easily  expressed.  Cow's  milk  is  very  acid  itself,  thus  interfering  with 
subst^pient  examinatiiins,  and  it  forms  large  curds,  whieh  are  exprea 
with  difficulty  if  at  all,  Init  it  also  may  be  use*!.  It  is  valuable  ' 
testing  the  motor  p>wer  of  the  stomach,  used  then  in  plaoe  of  the  tt«t-d 
in  the  adult,  and  should  be  left  in  the  sfimiaeh  fn»m  three  to  three  I 
half  houi-s.  Older  children  who  are  on  mixed  diet  should  be  giv«]] 
suitable  quantity  of  the  usual  Ewald  meal  of  bread  and  water  (or 
tea)  for  testing  the  acidity  and  femifnta,  and  this  expresstxl  after  one  l 
For  motor  tests  they  may  be  given  a  small  tt^-d inner  of  i^oup,  Hamt« 
Bteak,  and  bread,  and  this  expressc*d  after  five  or  six  hours. 

The  maerosetjpic  ap^R'arance  of  the  contents  will  at  onee  give  a  nw 
idea  of  the  eondiiion  of  atlairs.  When  expressing  after  the  time  given 
testing  the  motor  power  one  Bhould,  of  c^mrse,  obtain  no  contents,  or" 
most  but  slight  i*emnants.  If  much  still  remain,  it  is  evidence  of  digtii 
motor  weakne:^.  With  the  test- meals  the  gross  appearauee  is  ImporM 
If  the  jmrtieles  are  finely  divided  and  in  a  |mp-like  mass,  it  is  evidence 
normal  digestion,  or  perhaps  of  hypt^racidity^  w^hile  large^  undigested  p 
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at  once  show  that  digestion  k  aubnormal.    Much  mucus  makes  the 
its  tenacious  and  glairy  and  difficult  of  filtration,  and  evidences  a 
stritis  with  subacid  itv. 


^m  In  testing  the  filtmte  f^hoiild  be  used. 

^^L  Free  HCI   is  determined  by  GCiuzberg's  or  Boasts  reagenti  either  of 

^^■lAiidi  b  used  by  mixing  in  a  porcelaiti  dish  a  few  drops  each  of  the  re- 

a^5^Dt  and  of  the  filtrate  of  the  contents  and  gently  henting  over  a  Bunsen 

OM*   alcohol  flame.     On  evajxinititm  a  brilliant  rose-red  color  appears  with 

G^  Cinzbei^  s  reagent  if  free  HCI  be  present,  while  Boas's  reagent  gives  a 

pc*ee-pink. 

The  Boas  reagent  does  not  give  quite  so  striking  a  reaction  as  Giinz* 
\>^*Tg's,  and  the  evaporation   must  l»e  done  with  a  little  more  eaje.     On 
llie  other  hand,  it  is  mnch  cheaper,  more  readily  procurable,  and  does  not 
§fiOiI  on  exposure  to  light,  while  Giinzlx^rg's  reagent  does.     The  two  are 
m^e  as  follows ;   Gunzljcrg — phloroglncinj  two   grammtis  ;   vauillin,  one 
gramme;  absolute  alcohol ,  thirty  cubic  centimetres,     Boas—resorcin,  five 
grammes ;  gacchamm  album,  three  grammes ;  ak^hf>I  (fifty  per  cent.),  one 
hundml  cubic  centimetres.      For  ladic  acid^  Utf  el  man's  test  ig  best  for 
clinical  purposes.    To  twenty  cubic  centimetres  of  four  per  cent,  carbolic 
acid  solution  add  a  drop  of  weak  ferric  chloride  solution.     An  amethyst- 
blue  results,  and   upjn  addition  of  a  few  dnxps  of  filtered  contents  this 
turns  canary -yellow  or  greenish -ye  How  if  lactic  acid  be  jvresent.     The  test 
is  best  carried  out  by  first  shaking  the  filtrate  with  etherj  det^nting  the 
^her,  eva|Torating  to  dryness,  and  dissolving  the  residue  in  a  little  water. 
This  will  contain  the  lactic  acid  and  lactates,  and  by  using  this  for  the  test 
We  eliminate  the  phosphates,  mineral  acids,  and  so  on,  which  may  give 
wmfusing  reactions, 

Buti/ric  and  acetic  acids  are  recognized  as  present  by  their  odors.  The 
presence  of  volatile  acids  is  shown,  too,  by  heating  a  few  cubic  centimetres 
<^»f  filtrate  in  a  test*tube,  at  the  same  time  holding  a  piece  of  moistened 
liltmis  paper  in  the  mouth  of  the  tube.  If  such  acids  are  present  their 
^apore  will  turn  the  litmus  red. 

The  total  acidity  of  the  filtrate  is  determined  by  titrating  five  or  ten 
^h\(s  centimetres  with  decinormal  sodium  hydrate  solution  run  in  from  a 
•^Mrette.  Pheurtlphthalein  in  aletpholic  solution  is  used  as  the  indicator ,  and 
^^itb  the  appearance  of  a  reddish  tinge,  which  persists  on  stirring,  the 
titimber  of  cubic  centimetres  of  sodium  solution  used  is  read  off.  This  is 
^HcD  best  noted  as  percentage  acidity  after  the  maimer  of  Ewald  :  for  ex- 
^mple^  if  three  cubic  centimetres  of  sodium  solution  are  needed  to  neutralize 
^n  cable  centimetres  of  filtrate,  one  hundnxl  cubic  c!enti metres  of  filtrate 
'^ill  need  thirty  cubic  centimetres  of  sodium  solution*  We  therefore  have 
^  per  centum  acidity  of  thirty. 

The  total  free  HCI  is  most  satisfactorily  determined  by  Mintz's  method, 
^'e  titrate  very  slowly  with  sodium  solution,  testing  after  the  addition  of 
^*h  few  drops  with  Giinzljcrg's  reagent.     This  is  continued  to  just  the 
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point  where  the  test  for  free  HCl  fails*     The  reading  of  the  burette  the 
gives  the  aoiount  of  free  HCl  by  meaas  of  the  factor  .(XJS65,,  since  each' 
cubic  ceuttnietre  of  sodium  solution  neutralizes  that  amount  (iu  grammes) 
of  HCl.    If  then  ten  cubic  eentiraetrefi  of  filtrate  need  two  cubic  centimetres 
of  sodium  solution  to  neutralize  the  free  HCl,  tlaere  are  in  ten  cubic  cen- 
timetres of  filtrate  .0073  gramme  of  free  HCl,  or  iu  one  Imndred  cubic- 
centimetres  ,073  gramme^ — i.e.,  there  ia  present  .073  per  c^ut.  free  HCL     m^ 

The  total  amount  of  HCl  may  best  l>e  determined  by  the  Hehner- 
Seemau  method,  which  is  as  follows.  Determine  the  total  acidity.  To  an- 
other pcjrtiou  of  the  filtrate  (five  cubic  centimetres)  add  a  few  more  cubic 
centimetres  of  sodium  sohitiou  thau  are  necessary  for  neutralization. 
Evaporate  to  dryness  in  a  platinum  crucible  or  in  a  porcelain  crucible 
on  an  asbestos  plate.  Ignite  the  residue  at  a  red  heat.  Cool.  Add  a 
deciuormal  mineral  acid  sohition  iu  the  same  quantity  as  had  been  used  of 
sodium  solutiou.  Titrate  with  sodium  i^olutiou,  and  the  reading*  multiplied 
by  .00365^  gives  the  total  HCl  present  in  five  cubic  centimetres.  Thi^^ 
multiplied  by  twenty,  gives  the  perceutage  of  HCl.  B 

The  I'esults  of  this  method  are  renderid  some%vliat  inaccurate  by  the 
acid  phosphates,  which  are  estimate<l  in  the  last  titration  at  the  Siime  time 
with  the  HCl,  and  it  is  difficult  to  prevent  losises  in  incineration.  It  is, 
however,  a  useful  aud  rapid  method  for  clinital  work,  A  rough  estimate 
of  the  amount  of  ortrunic  acids  present  may  lye  made  by  noting  the  difier- 
ence  between  the  total  acidity  aud  the  amount  of  HCl  in  terms  of  slkHuo) 
solution. 

The  method  of  Martins  and  Liittke  is  more  exact,  but  alsi)  somewhat 
more  prolonged  imd  arm  plicated.  A  descrijjtion  of  it  may  be  found  in  any 
of  the  leading  works  devoted  to  diseases  of  the  stomacli. 

FUNCTIONAL   DISEASES. 


PRELlMIJiARY  REMARKS. 
The  more  modern  methods  of  iuvestigatiug  gastric  diseases  in  children^ 
corresponding  largely  and  wisely  to  thase  adopted  with  adults,  sliow  that, 
as  in  their  elders,  far  fewer  derangements  can  be  called  functional  than 
was  formerly  tliought.  The  more  ejcact  methods  of  examining  into  the 
size  of  the  stomach  and  the  condition  of  its  secretions,  greatly  aided  by 
more  extended  aud  i-eliable  j^athological  work,  give  us  much  better  ground 
for  diagnosis  than  c*iuld  be  secured  a  few  years  since.  These  denioustrate, 
too,  that  many  a  case  which  would  formerly  have  been  called  functional  18 
really  aesociated  with  organic  change,  and  nndou!}tedly  many,  if  not  all, 
cases  in  which,  by  our  present  methods  of  pathological  work,  we  are  unable 
to  find  changes  iu  the  tissue,  %vill  be  some  day  demonstratecl  by  more  refined 
methods  to  exhibit  definite  lesions.  The  jiost-mortem  changes  effected  by 
tlie  C4>ntents  of  the  stomach  make  it  especially  difficuk  to  study  miuute  cel- 
lular changes,  and  the  recent  researches  of  S^'limidt  render  it  probable  that 
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our  accepted  ideas  of  even  the  normal  structure  of  the  mucous  cells  at  least 
may  have  to  Ik?  changed.  It  iSj  tlierefoi^,  an  evil  practice  to  class  as  func- 
tional any  class  of  cases  in  which  thea*  exist  even  insecure  reasons  for  be- 
Ueving  that  organic  changes  are  present,  but  there  are  certain  cases  of 
gastric  di^urlmnce  which  show  every  evidence  of  being  what  we  now  call 
ibnctioDal.  Undoubtedly  many  of  these  are  due  to  little  nnderstr»od  gen- 
eral nervous  influences,  while  others  will  certainly  be  denronstJiitt  d  as  due 
^  auto-intoxicatiun  and  other  causes  whose  real  nature  and  conditions  are 
still  but  guessed  at,  and  our  knowledge  of  them  is  as  yet  not  sufficient  to 
allow  of  thdr  classitication  with  greater  exactness  than  under  the  general 
term  *'  functional/* 

Particularly  are  many  instances  of  what  are  called  acute  or  chronic 
dyspepsia  being  ctmstantly  demonstrated  to  be  dependent  upon  organic 
change,  and  although  greater  space  is  devoted  in  the  following  descriptions 
to  these  conditions  than  to  acute  and  chronic  gastritis,  this  is  not  l.>ecause 
the  inflammatory  diseases  are  infrequent,  but  because  the  etiology,  synip- 
tomatologyj  and  treatment  of  the  two  correspond  in  many  jmrtieulars. 
Sttce  the  deecriptions  of  the  fun<'tiouaI  diseases  precede  those  of  the  or- 
gwiic,  these  matters  will  be  found  more  fully  treated  of  in  the  descriptions 
of  dyB])epsia.  It  is  to  l)e  undei*stood  that  iiciite  and  chronic  gastritis  are 
vm  frequent  and  much  graver  than  d}'s}>epsia,  therefore  more  important. 

ACUTE  DYSPEPSIA, 

Defirdtion. — Any  acute  disturbance  of  the  gastric  functions  in  which 
tbereare  no  clinical  or  know^n  pathological  evidences  of  tissue-change  in  the 
^inach« 

Btiologry. — Predis|X)sition  to  dys]»epsia  may  be  afforded  by  inherited 
j^yMj^rnic  tendencies,  or  by  these  same  tendencies  acquired  after  birth,  and 
iiuottg  the  most  frequent  of  these  in  America  is  the  uric  acid  diathesis. 
The  children  of  gouty  familleSt  who  ai*e  so  frequently  subjects  in  early  life 
<>f  peraiatent  eczemas,  and  ai'e  apt  later  to  exhibit  the  whole  train  of  symp- 
twis  consequent  n\Km  the  evil  nutrition  of  the  hthaemic,  not  infrequently 
t'viiH^  an  early  and  often  lasting  tendency  to  ready  disturbance  oi'any  por- 
tion of  the  digestive  tract  Tubercular  subjects,  whether  the  tuberculosis 
^^  slumbering  in  the  glands  or  more  active  in  any  of  the  other  tissues, 
<|uit'kly  rescait  the  slightest  insult  to  their  stomachs.  The  (^hildreUj  too,  of 
t<jl>ercmlar  pareuts,  of  parents  whose  enei*gies  are  exhausted  by  laboring 
(Kjrioiid  their  mental  or  physical  strengtii,  or  of  any  |>arentage  in  whicli 
Abtb  ia  any  grave  physiml  fault,  suffer  in  their  digestive  activity  as  they 
Qtty  suffer  in  any  other  function. 

Congenital  syphilis  is  lar^Oy  aided  in  its  destructiveness  by  the  grave 
diiorders  of  digestion  which  aci'ompany  it,  and  if  tlie  child  does  not  suc- 
cumb it  often  ttirries  with  it  the  sorry  legacy  of  an  ineffii-ient  stomach. 
Tht  rickety  child  has  bad  digestion  not  only  with  his  rickets,  but  often 
loog  afterwards,  while  very  commonly  acute  illnesses  cause  dyspeptic  at- 
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tacks  ami  leave  digestive  weakness  bebiod  them.    Carstens  thinks 

dyspeptic  symptoms  of  gripjw?  nre  claused  by  nervous  influence 

by  organic  derangement  of  the  stomach.     But  upon  the  sfionsors  of 

child  should  fall  most  frefiuently  the  reproach  that  their  little  koowled 

of  projWiT  hygiene  aud  diet,  or  their  carelessness  of  these  esaenttals, 

responsible  for  the  predisposition  to  dyspepsia  or  gastritis  and  their  acti" 

causation. 

In  less  common  instances  breast-fed  habies  have  indigestion  from  alta 
ations  in  the  breast-milk  consequent  upon  errors  in  diet  or  strong  emot 
in  tlie  motlier,  and  diis  [K)8sibility  is  always  worthy  of  investigation. 
striking  cxartiple  of  this  occurred  in  my  practice  a  few  years  since.  T 
mother  had  a  sudden  access  of  melancholia,  and  the  previously  healthy  chi 
which  she  was  nursing  almost  at  once  became  ill  with  acute  dyspejit 
symptoms.  It  afterwards  w*ent  on  into  a  much  debilitated  state  with 
anasniia  m  profound  as  greatly  to  resemble  pernicious  antemia^  and  reci>' 
ered  only  after  long  ill  health. 

Occasionally  the  mother's  milk  or  that  of  a  wet-nurse  of 
stitution  and  proper  stage  of  lactation  disagrees,  owing  in  some 
peculiarities  in  the  milk,  in  others  to  idiosyncrasy  of  the  infant^ — thouj 
these  cases  are  exceptional.  Again,  the  supply  from  the  breast  may 
scanty  or  of  such  poor  quality  that  the  child  wastes,  with  or  without 
of  digestive  disturbance.  If  the  contrary  be  true,  and  an  excess  is  free 
delivered  from  the  nipple,  the  infant  swallows  it  greedily,  only  to  regurg 
tate  it,  as  a  rule,  scxin  after,  and  before  it  gives  rise  to  irritative  vomitii 
or  fermentation  and  its  eonscfjuent  evils.  But  the  repetition  of  this  ov< 
loading  will  frcfjuently  upset  the  stomach.  The  usual  causes  of  dyspept 
aife^-lions  of  sucklings  are,  however,  not  in  the  improper  quality  of  t 
breast- milk,  but,  as  in  older  children,  in  improj^r  adrainL^tration  of  t 
food,  in  unsuitable  foot!,  antl  in  bad  hygiene.  In  the  last  item  the  most  u 
portant  inclusions  are  insufficient  or  excessive  ventilation  of  apartmen 
ill-graduated  exercise,  unwisdom  in  dress,  and  improper  regulation  ( 
bathing,  and  it  cannot  be  too  strongly  impressed  upon  the  physician  or  t 
layman  that  hygiene  is  of  the  first  imix>rtanoe,  oft^n  the  stnr  qu/i  non,  in  t 
avoidance  of  gastric  irregularities  or  their  successful  managements  as  wi 
as  in  infectious  diseases,  where  it  has  a  much  more  firmly  established  phi 
Of  grctitest  causal  importaneej  however,  are  unsuitable  diet  and  the  i 
administration  of  food. 

The  lack  of  sufficient  nourishment  from  the  mother  or  wet-nurse 
usually  readily  supplied  by  proj^erly  dilutetl  and  sterilized  cowl's  milk 
mixtures  suite*!  to  the  ease,  but  it  often  is  difficult,  especially  in  the  mttt 
torcxl  cla&ses,  to  convince  mothers  that  their  Imbics  should  be  fed  with 
givater  regularity  than  they  consider  neoessar}^  for  their  ow*n  healthful 
and  that  the  crying  of  the  child  is  not  so  of^en  an  indication  of  hunger 
of  disturbance  of  its  stomach  already  caused  by  irregular  nursing;  oor 
the  necessity  for  impressing  upon  parents  the  great  valne  of  regularitf 
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feeding  confined  to  the  lower  classes.      Even  more  frequently  than  from 
irregular  breast-feeding  does  dyspepsia  arise  in  infants  from  the  unduly 
laf^  addition  of  artificial  prc^parations  to  the  diet,  and  iu  the  lower  clasi^'S 
in  particular  the  suckling  is  m>t  iufrt^piently  given  fixid  that  would  be  diffi- 
cult of  digestion  for  the  healthy  adult  stomachy  while  more  intelligent  pecn>le 
do  iK>t  usually  go  beyond  the  lesser  evil  of  prepareil  forxls  unsuited  to  the 
H  c^mid's  age  or  constitution.     In  older  children  the  carelessness  or  thought- 
H  leeeiiefis  of  parents  often  allows  of  the  frequent  use  of  tc*a,  coffee,  and  hot 
H  spic€8,  of  pastry,  preserves,  aud  other  sweets,  or  of  an  undue  variety  in 
H  foodsi  and  with  indulgence  in  candy  and  in  dainties  betweeu  meals  the  way 
W'  ^  often  pavcH^l  not  only  for  dyspeptic  attacks  in  childhuwl,  but  for  eufeehled 
dig^tion  and  ill  health  tliroughout  the  whole  of  a  broken  life. 

Added  to  these  erroi's,  or  acting  alone,  we  of\eu  have  imjierfect  masti- 
cation and  inj^alivatioo,  and  the  ha^^tily  swallowed  food  itself  overtaxes  the 
stomach. 

Patholoery. — The  differentiation  of  dyspepsia  from  gastritis  requires 
that  the  former  shall  exhibit  no  post-mortem  lesions  of  the  stomach.     Le- 
sions of  other  organs  may  Ix^  pi'esentj  and  upon  these  may  have  depended 
tlie  dyspeptic  symptoms  during  life,  but  any  changes  in  the  stomach  itself 
btfyond  congc^stion  of  its  walls  or  slight  atonic  dilatation  would  place  the 
<2Bs€  in  the  class  of  organic  discloses.     It  may  Ije  well  to  sjx^ak  here  of  gas- 
tromalacia,  or  sofleniiig  of  the  stomach,  since  its  occurrence  in  the  body  of 
a  child  who  had  shown  dyj^peptic  .^vrnptoms  might  lead  to  attaching  undue 
*^portanct»  to  it.     Botli  in  tlie  adult  and  in  the  child  this  cfmditiou  was 
once  described  as  a  s|iecial  disea&e,  and  a  clinioil  picture  of  its  symptoms 
^^as  built  up.     It  most  fref^nently  affects  the  fundus, — the  most  dependent 
portion  in  the  cadaver, — wliich  is  likewise  often  congested.     Sometimes  the 
*iiacous  membrane  alone  is  soft  and  gelatinous,  while  at  times  the  softening 
may  extend  throughout  the  coats,  ibrming  an  irregularly  shaped  ult-er  %vitli 
8<*ft  edg^,  through  which  the  contents  of  the  stomach  may  have  escaped 
into  the  general  cavity  of  the  peritfineum.    It  is  now  well  established  that 
K  tills  is  not  a  distinctly  antemortcm  lesion,  but  is  due  to  digestion  of  the 
^  stomach -wall  by  the  contents  of  the  organ,  which  cannot  occnr  in  a  living 
^stoniacli.     Even  if  it  o<'casioually  occur  in  the  agonal  perio4:l  it  is,  in  Go.od- 
*Mrt*s  oft-qnoted  words,  **  the  result  of  an  ebbing  life,  and  not  a  disease 
"^hich  causes  death/'    The  true  imthology  of  dysjvepsia  so  far  as  it  is  known 
*^  a  pathology  of  function,  and  this  rnay  affect  the  secretions,  or.  that 
'^hich  is  now  establishctl   in  so  important  a  sphei^,  the  motor  function, 
^*lje  secretions  in  sucklings  have  not  been  studied  with  sufficient  elaborate- 
^^^m  to  give  us  complete  knowledge  of  the  variations  they  may  undergo, 
*^tfrom  the  publisheil  knowhxlge  it  seems  clearly  indicated  that,  as  would 
*^  frxpeeted,  the  changes  may  Ije  of  the  same  variety  as  those  in  adults, 
"^Jwugh  subjected  to  different  kmds  and  degrees  of  exciting  causes.      In 
^^liler  chUdren  the  changes  must   Ix*  closely  analogous  to  those  iu  their 
^^^dem,  if  w*e  may  judge  from  our  small  actual  knowledge^ 
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The  motor  j^wer,  particularly  iu  ill-nourished,  unhealthy,  or  iU-«oil 
tioiied  children  and  *^uck lings,  is  frequently  weak.  Post-raortera  examii 
tion  may  give  proof  of  Hi  is  in  the  relaxed  and  somewhat  dilated  gt«inia 
though  this  may  not  progress  to  a  maikwl  degree  nor  exist  long  without 
resultant  stagnation  and  fermentation  produeing  iuflan^matory  clianges 
having  rea(*hal  tiie  Htage  where  it  nnLst  be  classed  as  gastrecta^ia.  Then^ 
no  doubt,  however^  that  acute  and  recnii'ring  motor  insufficiency^  dependi 
upon  a  too  extreme  lax  upon  the  stomaeh  by  food  ditficult  of  digesU 
or  too  large  in  amount,  does  often  occur,  and  tlie  same  symptoms  freqm 
present  themselves  after  emotional  or  physical  slux-k,  upon  the  efTecte 
wliieh  in  the  adult  Rosenheim  has  so  re<x^ntly  insist wl. 

Nervous  influence  frequently  diminishes  temporarily  the  gastric  wt 
tions,  aufl  certainly  many  of  the  eases  of  acute  dysiK^psia  are  eans€Hl  id  ti 
way.  On  the  other  hand,  irritation  an<l  hypcrsensitiveness  may  iu  sm 
lings,  as  in  older  patients,  cause  hyperchlorbydria.  Oddo  and  Luim  hi 
shown  this  almost  ineontestably  in  sucklings,  while  Mcnsi,  Leo»  Clopa 
and  others  have  given  less  certain  denionsti-ati(»n  of  it.  In  older  child 
Rossljaeh,  Lupine,  and  Snow  have  recoiiled  instances,  while  Iloseuthal 
Fenwick  destTjbe  the  condition  in  special  articles.  These  authors  refe 
almost  exclusively  to  hyiwrehlorhydria  in  chronic  conditions,  to  be  suf 
but  thei'e  is  every  reason  to  believe  in  its  octtisiunal  presence  in  aci 
attacks  from  acutely  acting  oiuses.  Orgiuiic  acids  and  other  producta 
fermentation  are  found  in  the  stomach  contents  in  dysj>epsia,  and  they  faai 
potent  hxuil  and  proljably  even  general  effects. 

The  most  authoritative  investigations  in  adults — those  of  Oppler — sH 
a  close  relation  between  the  fpiantity  of  hydn>ehloric  acid  and  of  pefisjl 
and  all  investigations  in  children,  though  h<B  exact,  accord  with  this 
tirely  rational  result.  The  railk-cuixlling  ferment  seems  much  more  p^Tsii 
ently  present  than  either  of  the  other  prime  constituents  of  the  gastric  j« 
Szydlowski  found  it  always  present  in  fifty  sneklings  in  various  stages 
digestion  and  in  normal  and  abnormal  comlittons  of  the  stomach,  and  I 
investigations  of  von  Puteren,  Raudnitz,  and  Leo  have  reached  ao  graU 
varying  results. 

It  is,  of  course,  Ur  be  remembered  that  whichever  function — the 
tory  or  the  motor — be  fii'st  at  fault,  the  other  becomes  implicated  almoel 
onee. 

Symptom atologry. — The  usual  attack  is  soon  seen  to  be  the  result  i 
the  disturbed  functions  that  have  just  been  tnated  of.     After  some  error 
diet,  exposure  to  cold  or   heat,  or  without  any  known   cause,  the  inii 
exhibits  some   restlessness  or  languor,  grows  |>eevish  and    irritabl 
moaning  frequently,  perhaps  crying  sliarply  with  pain,  and  Ik'i 
seatixl,  the  usual  nianifestati(*ns  of  which  in  an  infant  are  a  pale^  coci 
face,  pronounced  languor  and  relaxation,  often  with  frt-ely  perspiring 
and  retcbiug.     The  belly  will  be  somewhat  distended,  and  there  may 
some  epigastric  tenderuess.     Often  atter  a  lew  minutes,  and  almost  al 
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itivn  a  few  hours,  vomiting  occui-s^  aud  this  frequently  terminates  the 
whole  attack  by  exj^elling  the  coarse  or  fermenting  fcwxl  which  in  many  cases 
has  caiused  the  trouble.     Or  the  vomiting  may  amtinue  for  a  day  or  t%vo, 
exeited  by  any  attempt  to  take  fiNxl,  or  oocurring  si>nntane<:>usly,  and  may 
rrau?h  much  prominence  in  the  clinical  picttire.     Rarely  it  may  l>e  post- 
poned for  twenty- four  hours  or  more,  w^iile  the  infant  still  exhibits  nausea, 
anorexia,  and  general  discomfort.     The  emptying  of  the  stomach  in  young 
infants  is  so  readily  excited  and  so  easily  accomplished  that  the  cases  in 
%vhich  it  does  not  occur  in  acute  indigestion  are  rarer  with  them  than  in 
older  children  or  adults,  but  (X^oasionally  the  attack  is  so  mild  that  it  does 
not  excite  any  vomiting.      In  tlu^e  cases  the  offending  contents  of  the 
stomach  are  i>asfied  on  into  the  lx>wel  and  the  trouble  may  end  with  a  mild 
diarrhfca^  and  this  is  often  the  short  sequel  of  any  dysi>epsia.     When  the 
attack  aiii>ears,  and  oilen  pi'eceding  it,  the  bowels  are  apt  to  be  confintni. 
Fever  may  or  may  not  be  present,  but  an  elevation  of  tem|>erature  to  101*^ 
or  102^  is  usiuil,  and  it  may  for  a  short  time  go  even  higher,  but  subsides 
soon,  often  witliin  a  few  hours^  and  in  cases  where  no  gastritis  ensues  It 
will  1)€  normal  within  two  or  three  days.     For  some  days  afterwards  the 
mfanl  will  probably  take  its  food  badly,  have  restless  sleep  and  l>e  some- 
what irritable,  and  be  liable  to  further  digestive  troubles  unless  they  are 
*^ri?ful1y  giiardc»d  against,  and  iMirticularly  is  this  the  ea.se  in  the  premature 
o^  ill-develoi)ed  or  those  with  some  constitutional   imjierfection.      Older 
<^iildi*en  frequently  have  the  milder  forms,  with  [ioot  appetite,  indisposition 
to  play  or  to  any  effort,  drowsiness,  headache, and  dizziness,  and  the  gastric 
**rigin  of  these  iB  indicated  by  nausea,  heiiviness,  and  ill-defined  discomfort 
'H  the  epigastrium,  with  sour  or  bitter  regurgitation,  and  with  their  in- 
'^'^jiging  years  and  ability  to  make  known  their  symptoms  they  approach 
■nore  nearly  the  manifestations  commoner  in  their  elders*     The  younger 
Wie  children,  nevertheless,  the  moi'e  unstable  their  temperature,  and  they 
*t^  always  apt  to  show  at  the  ons<^t  extensive  and  sometimes  alarming 
t^ropei-ature  elevations,  and  the  se%^erer  forms  of  indigt^tion  with  vomiting 
»*»d  much  prostration  are  common,  in  early  childhood  particularly. 

Such  are  the  usual  symptoms  and  course  of  this  affection;  but  peculiar 
*tid  disturbing  symptoms  may  acciunpany  these  or  replace  them. 

When  the  nervous  equilibrium  is  unstable,  and  especially  in  those  whose 
fiimily  histoiy  is  one  witli  many  instances  of  nervous  disorder^  the  onset  is 
^*ft€n  such  as  to  direct  the  main  attention  to  the  nervons  system.  Couvnl- 
s»0Q6  may  occur  and  may  be  repeated,  but  rarely  are  of  fatal  severity, 
Lsually  they  soon  cease,  and  %^omiting,  lavage,  or  free  lx»wel  mo%'ements 
^t'  commonly  sufficient  to  disfwl  the  anxious  fears  of  jKJSsible  organic 
■Jorvous  <lisease. 

On  the  other  hand,  errors  in  diet  or  indigestion  from  any  cause  are 
Specially  prone  to  bring  on  such  attacks  in  actual  e]uleptics.  Other  more 
*^li2ed  effects  ujjon  the  nervous  system  have  been  observed,  such  as  stra- 
*^us,  aphasia  J  even  hemiplegia.     Of  aphasia  the  remarkable  and  much- 
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quotol  example  observed  by  Henoch  is  a  notable  instance,  in  which  almost 
complete  inability  to  articulate  came  on  suddenly  with  no  gastric  8ympt*>ras,i 
and  vanished  as  .suddenly  after  a  ininiWr  oi  undigested  cherries  were  eX' 
pel  led  from  the  stomach  by  vomiting. 

The  respiratury  and  itiiiliac  syrapti^ms  may  be  prominent  and  even 
completely  veil  the  dyspeptic.  All  are  iarailiar  with  tlie  asthmatic  attacks 
common  in  the  adult  and  with  their  analogues  in  children,  which  are  so 
manifestly  dysiieptic  asthmas,  and  children  are  sometimes  seen  in  whom  the 
extremely  rapid  respiration,  the  rapid  pulse,  the  cyanosis,  and  the  cold  ex- 
tremities point  to  grave  organic  lesions  of  the  heart  or  lungs  until  these 
are  exeludeil  by  careful  examiuatiun,  and  our  suhsainent  snspiciuos  of  a 
gastric  origin  are  con6rmed  by  the  entire  well-being  of  the  }>atient  after 
the  stomach  has  been  relieved.  Cardiac  arythmia,  tachycardia,  or  brady- 
cardia may  also  be  manifestations  of  a  dyspepsia,  lai'gely  by  reflex  influence. 
Mayer  and  Pribram  long  ago  demonstrated  in  animals  slowing  of  the  pulse  M 
and  rise  in  arterial  pressure  ujxjn  irritation  of  the  stomach. 

Diagmosis. — In  the  milder  forms  of  acute  dys]3cpsia  there  can  he  little 
doubt  or  cfjn  fusion.  The  trouble  is  often  so  evidently  dependent  upon  en-or 
in  diet,  and  the  sym[»toms  are  so  directly  gastric  alone,  that  other  questions 
scarcely  arise.  When  vomiting  is  preseut,  as  it  so  habitnally  is,  however, 
and  espe*-'ially  with  fever  and  much  languor,  many  possibilities  are  at  onc« 
evident,  and  are  excluded  only  by  complete  physical  examination  and  the 
repetition  of  this  procetlure  until  ihino;er  of  the  acute  infectious  diseases  in 
especial  is  past.  An  onset  with  vomiting  and  flushed,  dry  skiu^  t<->gether 
with  variably  high  temperature  and  mild  stupor,  must  at  once  arouse  fears 
of  the  appeamnt^e  of  scarlet  fever,  which  should  Ik;  quieted  only  by  tlie  sub- 
sidence of  t lie  syraptomsj  the  lack  of  a  characteristic  rash  and  of  sore  throat 
and  enlargement  of  the  tonsils  and  of  the  glands  at  the  angle  of  the  jaw, 
and  tlie  aVtsenee  of  albuminuria.  The  fleeting  erythema  which  is  ctimmon 
in  gastric  disorders  has  not  the  punctate  appearance  of  the  eruption  of 
scarlet  fever,  and  is  more  evanescent.  In  infants  below  six  months  scarlet 
fever  is  so  rare  that  it  may  almost  he  denied  «:>nsideration.  Pneumonia 
and  tonsillitis  are  the  next  most  important  qnestious.  The  rapid  respira* 
tions  and  expiratory  moan  occasionally  marked  in  dyajicpsia  may,  on  the 
one  hand,  simulate  a  pneumonia,  and,  on  the  other,  pneumonia  may  bof 
ushered  in  with  gastric  distress  and  vomiting  as  a  prominent  feature  ;  and 
the  latter  is  true  of  tonsillitis,  in  which  young  children  and  infants  are  espe* 
eially  apt  to  give  no  evidence  of  the  true  seat  of  the  trouble.  Errors  in  diag- 
nosis in  these  two  diseases  are  in  almost  all  cireumstances  due  to  incomplete 
or  careless  physical  examination,  and  it  cannot  l>e  tt>o  often  or  too  strongly 
emphasized  that  all  cases  of  acute  illneas  necessitate,  if  one  would  avoid 
blunders,  the  careful  and  repeated  examination  of  the  chest  and  the  throat. 
Any  of  the  other  eruptive  fevers  may  arise  with  gastric  symptoms,  and  I 
have  repcatetlly  seen  rotheln  show  vomiting  and  fever  for  twenty-four 
hours,  with  a  subsidence  afterw^ards  of  all  active  symptoms,  and  so  slight 
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msh  that  only  deliberate  examination  discovered  it.  But  in  all  these 
^^isurders  the  tjoncurrent  manifestations,  sucb  bb  the  extensive  glandular 
^^nkrgementB  in  rothelo,  and  the  weeping  eyes  and  nose  in  measles  and 
^iie  discovery  of  an    eru[)tion   if  it    be  looke(i    for,  make   the  diagnosis 

In  nephritis  one  avoids  a  blunder  and  establishes  the  diagnosis  by  the 
,^ lamination  of  the  urine,  which  should,  with  a  complete  physical  examina- 
tion, he  part  of  a  routine. 

Lastly,  the  diagnosis  of  actite  dyspepsia  from  acute  gastritis  is  elinieally 
-^o  be  based  principally  upon  the  duration  of  the  attack,  and,  in  especial,  the 
duration  of  the  vomiting  and  of  the  fever.     If  the  vomiting  jxTsist  for 
more  than  two  or  thit?e  days,  and  particularly  if  it  grows  more  severe  and 
much  mncus  is  exptdleil,  and  with  this,  |ierhaps,  occasional  small  bluixl- 
clotfl,  we  must  recognize*  a  gastritis.    And  if  the  fever  does  not  vanish  in  the 
mnetime,  but,  while  pursuing  a  lower  coui'se,  still  holds  on,  an  inflamma- 
tory change  is  to  be  accepted.     These  are,  however,  ix>rder-land  caseBj  and 
io  muh  no  strict  differentiation  can  he  made.     The  attacks  of  dyspejisia 
which  are  quickly  |>ast,  and  exhibit  to  us  in  the  vomit  the  whole  causej  ai^e 
mdily  sc?parated  from  gastritis. 

ProflTQOBis* — The  prognosis  of  acute  dyspepsia  is  almost  invariably 
good.  It  19  only  in  the  irregular  raanitx:^tations  of  gastric  disturbance,  or 
when  the  latter  occui-s  in  those  who  aliH?ady  have  a  weak  tenure  upon  life, 

I  that  fatalities  ever  result.  In  complications  such  as  convulsions  fatalities 
are  not  common,  bnt  the  prognosis  should  not  be  I'ashly  stated.  Nor  is 
ihe  prognosis  as  to  cvmiplete  I'ccovery  from  the  effects  of  the  attack  a  less 
hjippy  one  if  the  management  of  the  case  l>e  sufficiently  conscientious. 
R-current  attacks  of  iudigc^stion  are  due  in  very  many  instances  to  the 
kboughttessncBS  or  indifference  of  the  medical  attendant  or  elders. 
Treatment. — Tlie  initial  treatment  should  depend  upon  the  previous 
^xx-urriinoe  or  absence  of  free  vomiting.  In  any  case,  however,  in  infants 
Uvage  will  do  good  by  calming  the  irritated  st^>mach,  and  harm  will  not 
nsnlt  fn_>m  its  use  unless  there  be  grave  cardiac  disease  or  other  such  distinct 
cootra*indication.  If  vomiting  has  not  occurnxl,  or  l>nt  small  amounts  of 
tbeoonteDts  of  the  stomach  have  been  with  difficulty  ejected,  lavage  offers 
thf  most  ready  method  in  children  of  less  than  two  years  of  unloading  and 
<|uietiDg  tJjc  stomach.  AVlien  for  any  i^eason  lavage  may  not  be  employed 
*^itl»  infants,  and  in  most  cases  in  older  children,  other  means  of  emptying 
the  stomach  must  be  resorted  to.  Infants  may  be  given  lukewarm  water 
fnom  tlieir  buttles,  and  older  children  may  take  one  or  two  glasses,  this 
bring  tollowed  by  iutnxhiction  of  tlie  tinger  into  the  throat  to  excite 
nelcfaiiig.  If  this  simpler  method  is  not  sufficient,  it  may  be  reinforced, 
«sprciaUy  in  older  eliildren,  in  whom  vomiting  is  less  regularly  an  initial 
ijrmptom,  by  «ine  of  tlie  milder  empties,  such  as  ipecac  or  sidphate  of  zinc* ; 
fcw  tare  tnuRt  always  l>e  taken  that  the  emetic  itself,  from  its  nature  or  its 
qoantity,  does  not  make  the  irritation  greater. 
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On  the  other  Irand,  we  fre^iucntly  find,  in  infante  especially,  thi 
vomiting  has  already  occurred,  and  everything  may  have  quieted  do 
that  all  that  is  necessary  is  to  keep  the  child  at  rest  upon  the  lap  or  in  bed, 
to  apply  a  cloth  wrung  out  of  hot  water  or  a  mustai-d  plaster  well  weakened 
with  flour  over  the  epigastriura,  or  to  substitute  for  these  latter  a  spi 
plai^ter  or  paintiug  with  diluted  tincture  of  iodine,  and  to  direct  that  th©| 
patient  shall  for  several  hours,  at  least,  receive  no  food.  Small  pieces  of 
cracked  ice  may  be  given  to  quiet  thirst,  or  teaspoon ful  jiortions  of  cool  soda 
or  Vichy  water  may  auswer  for  this  purjx>se.  Mixed  with  equal  i>arts  or 
less  of  milk  these  are  less  apt  to  excite  vomiting  again,  and  the  ^me  small 
portions  of  c<3kl  allnmien  water  are  otteu  satisfying  and  non-irritative.  If 
the  stomach  is  quiet,  after  six  or  eiglit  hours  the  baby  should,  if  on  th^S 
breast,  be  nursed,  but  at  longer  intervals  and  for  a  shorter  time  for  a  day| 
or  two.  In  uthers  the  return  to  artificial  pn-jiarations  or  tablc-fiuxls  should 
be  gradual,  and  the  amounts  and  variety  of  fo*3d  be  so  increased  that  only 
after  a  few  days  do  we  return  to  its  settled  diet.  If  the  bowels  were  con- 
fined at  the  time  of  the  attack,  or  some  alxlomiiial  distention  and  distress 
occur  afterwards,  with  constipation  or  a  mild  diarrhceji,,,  small  repeated  do-es 
of  calomel  (onc-twcuticth  to  one- twelfth)  and  bicarbonate  of  sodium,  or 
some  of  the  other  un irritating  laxatives,  sucii  as  castor-oil  in  emulsion,  or 
magnesia,  will  unload  the  bowel  and  often  put  a  stap  to  all  discomfort. 
Frequently  ciuistipation  is  as  well  or  better  relieved  by  a  simple  or  glycerin 
enema,  and  all  other  active  laxatives  should  be  withheld,  as  they  are  apt  to 
irritate  the  stomach. 

When  mattei^  ai^  not  so  simple,  and  we  are  called  to  control  continued  j 
vomiting  or  reduce  the  fever,  we  should  insist  that  the  child  be  kept  at  res^f 
in  a  quiet,  darkened  room,  and  that  food  by  the  mouth  Ijc  ahsi:)lutely  with- 
held so  long  as  vomitiug  occurs  upon  its  ingestion  or  sj»ontaneously.  The 
latter  may  ref|uire  sjiet^ial  emphasis  and  watcliing,  for  even  temporary  star- 
vation frequently  arouses  much  determined  opposition  in  tlie  elders,  but  it  is 
essential  lor  a  rapid  cure  and  tlie  pi'cvention  of  exhaustion  that  the  already 
overburdeiuJ  stomaeli  shall  uot  W  further  taxed.  While  the  vomiting  con- 
tinues, nothing  may  be  allowed  by  the  mouth  that  is  not  calculated  to  allay 
the  irritation  or,  by  gentle  measures,  to  relieve  thirst,  and  of  tfiese,  as  al- 
ready mentioue*!,  cracked  ice  in  small  pieces  or  carbonated  waters  in  minute 
portions  are  admissible.  If  these  are  rejected  or  the  vomiting  does  not 
oease,  and  the  irritation  and  restlessness  be  severe  irom  the  start,  it  is  well 
to  give  an  enema  of  warm  water  containing  deodorized  tincture  of  opium 
in  small  dose  and  suited  to  the  age  of  the  child,  or  the  same  drug  in  smaller 
amount  may  be  given  by  the  UKJUth,  and  minute  doses  of  aconite  with  it 
will  at  the  same  time  lessen  the  iever.  The  latter  symptom  is  usually  best 
controlled  by  a  cool  or,  in  infants,  tepid  bath  or  sjK>nging  \v\th  water  to 
which  alcoljol  may  Ijc  added.  In  older  childi-en,  if  these  measures  are  not 
sufficient  and  the  stomach  is  not  specially  unrelentive,  small  doses  of  thej 
antipyretics  nmy  be  given,  of  which  the  best  is  phcnacetin.     The  tempera 
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tare,  however,  rarely  remains  high  many  hoiirfl,  and  its  persistence  indicates, 
as  stated,  an  iDflammatory  lesion. 

When,  as  sc>  olieu  hapiM?ns,the  bowuln  have  lieen  inactive,  the  most  sue- 
^vasful  medication  may  L>u  laxatives  which  have  at  the  mime  time  i^eclative 
jKtion  upon  the  stomach.  With  any  of  these  measures  alxhmiiiud  applica- 
tioDsof  mnstard  or  spiee  plastej-s  or  hot  cloths  may  be  used  witli  advantage, 
especially  if  there  is  much  pain. 

The  nervous  symptoms  not  infrec^nently  demand  action,  and  often  the 
first  necessity  is  to  combat  these.     Suggestive  signs  or  complaints,  such  as 
extreme  restlea^ness,  jerking  of  the  face  or  general   musenlar  twitching, 
grating  the  teeth,  or,  in  older  cliiklren,  severe  headache,  may  not  be  neg- 
\tcied  without  danger  of  amvulsions,  and  a  warm  bath  should  be  used  at 
once.    An  enema  of  chloml  from  two  grains  upward,  accijrtliug  to  the  age 
aud  strength  of  the  child,  of  large  doses  of  the  bmniides,  or  of  projier 
amounts  of  laudanum  or  detKlonzed  tincture,  or  comliinatitms  of  these,  will 
k'  sometimes  needed,  and  wil!  often  rKluce  the  fever,  whicli  is  not  infre- 
quently largely   from  nervous  irritatiun.     If  there  be  much  fever,  with 
marked  nervous  symptoms,  antipyretics  should  be  used  by  the  mouth  if 
tiie§tc»mach  is  retentive,  by  enema  if  necessary. 

If  txvnvnlsions  occur  and  the  stomat*h  he  suspected  as  the  eause,  the 

wain  iiidimtions  are  to  empty  this  organ  at  once  by  lavage  or  by  ipecac^ 

itliibi  or  other  emetics,  and   to  control  ttie  nen^ous  system  by  baths  and 

Wcreised  doses  of  chloral  or  the  bromides,  or  both,  witli  the  use,  if  neces- 

^ry,  of  chloroform  and  morphine.     The  less  common  nervous  manife^ta- 

ueh  as  the  aphasias  mentionetl,  are  most  rapidly  and  surely  relieved 

tment  of  the  cause,  which  lies  in  the  stomach. 

Exhaustion  may  at  timen  be  so  great  as  to  deraimd  active  stimulation  by 

*looho1,  mix  vomica,  or  other  reratxlies  adapteil  to  the  individual. 

The  management  of  the  case  up  to  prrtect  convah^^ence  should  not 
•uffir  the  neglect  that  is  otlcn  shown.  The  rest  shtmld  be  amtinued  until 
^11  symptoms  have  subsided,  and  the  usual  diet  should  l>e  re-established 
^•'utatively  and  gradually,  and  simuld  be  properly  modified  if  there  be 
ifti^on  for  holding  it  in  any  way  respousiblc  ior  the  attack.  When  the 
*omach  has  become  retentive,  digestive  aids,  such  as  hydrcK'hIoric  acid  and 
pepsio,  may  be  wisely  used,  and  wlien  the  irritation  has  left  its  frefpieut  result 
to  a  tendency  to  chronic  gastric  insuffieiency,  the  stomach  functions  should 
'*  9fimulatt»d  with  bitter  stomachics,  such  as  gentian,  and  particularly  nux 
tomica,  given  in  snmll  doses  at  first,  and  these  stopped  if  there  be  any  evi- 
''Iboiof  irritation. 
^^mm  CHRONIC   DYSPEPSIA. 

Definition. — Theeontiumxl  or  repeated  expression  in  clinical  symptoms 
armal  gastric  functitms  without  evi<lence  of  organic  lesion  of  the 
Still  more  dilFicult  is  it  in  chronic  cijuditions  of  the  stomach  than 
»o  (He  acuta  to  state  that  no  organic  lesion  exists,  and  it  is  becoming  constantly 
Mwt  evident  ilmt  the  existence  of  clironic  gastric  disturbance  means  in 
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most  iDstaaces  change  in  the  stomach  itself.  But  there  reniaiQ  cases  in 
which  neither  tlie  repeated  exaiuinatiou  oi'  the  ^^totllach  and  of  its  contents 
nor  the  syiuptoras  presented  serve  to  convince  one  that  an  organic  prouess 
is  at  hand.  Especially  is  this  true  of  those  children  who  are  dispoaed  to 
nervous  instability,  and  in  the  recurrent  attacks  of  dyspepsia  that  become 
so  frec|nent  as  to  deserve  the  name  chronic  we  must  often  look  to  functional 
disortlors  rather  than  to  gastritis  for  the  cause. 

Etiology .^ — The  etiology  of  chronic  dyspepsia  is  lai-gely  in  a  onDtiDua-   - — 
tioo  or  repetition  of  the  causes  of  acute  attacks. 

In  thase  who  are  predisposal  tu  ready  disturbance  of  any  function  br      - 
evil  inheritance  or  by  bad  coustitutiou  in  their  progenitors,  errors  in  diet^^ 
or  lack  of  hygienic  aire  may  suffice  to  induce  an   acute  attack,  and  afteo^^ 
being  onoe  pushed  beyond  endurance  the  stomach  may  never  l>e  able  oom^ 
pletely  to  fulfil  the  normal  demands,  or  the  affection  may  appear  graduall 
from  unnoticed  strains  upon  it  or  from  an  especial  local  predispositioi 
All  children  of  overworked  jmrents  or  who  come  of  tubercular  famili 
are  apt  to  exhibit  this  [)re<lispusition.     In  tlie  tulxTcular  the  family  t 
dcncy  to  pulmonary  involvement  frequently  manifests  itself  only  after  tt^^^e 
general  ht^lth  and  nutrition  have  suffered  from  |u>or  digestion,  aod  tl^K.  e 
children  from  a  stock  that  exhibits  its  uutriti%*e  disturbance  in  gout  ai^  J 
rheumatism  are  very  likely  to  show  this  heritage  first  in  faulty  digestio^^ 
The  fii*st  dentition,  though  a  physiological  proci^ss,  is  an  irritating  one^  ai^i^Ml 
may  suffice  to  set  up  gastric  deraugemcnt  in  a  predisposed  child  or  one  mamli 
care<i  for. 

Again,  these  predisp«,>sitions  are  made  active  by  insufficent  bodily  ca 
in  diet  and  hygiene  and  by  their  uuheaUhful  surmundings.  The  impu 
air  of  large  towns  and  cities  and  the  ill-ventilated  dwellings  of  the  cr 
conduee  to  dyspepsia,  and  improiR*r  clot  lung  and  exposuix?  are  fact<:»rsof 
greatest  imixirtaneo.  The  onset  of  acute  illnesses,  of  the  infectious  disea.^ 
in  e8|KK*ial,  in  disturbance  of  the  stomach  may  tind  its  sequel  in  chruii 
dyspepsia.  But,  as  in  the  acutt*  conditions,  the  imi^rfect  regulation  of  i 
quantity  and  quality  of  the  diet  and  its  improper  pi^immtion  are  tlie  m< 
im])urtant  faetors  in  the  etiology.  The  irivgnlar  numiug  or  feeding  of  i^ 
fants  and  the  unfoiiunate  thouglitlt/ssness  of  jmrents  of  older  children  fc 
allowing  them  all  kinds  and  quantities*  of  fixxls  at  their  meals  and 
meals,  particularly  the  eating  of  miidy  and  other  sweets,  pastrii^  and  h^  ^'^ 
bj'eads,  are  frequently  the  sole  causes,  and  too  seldom  recogniJ^  as  mc^:^^ 
before  the  damage  is  dune.  Imperfet-t  mastication  is  almost  the  rule  i^  "* 
these  youngsters  eager  for  their  spnrt,  and  tljis  should  be  firmly  and  per 
sistcntly  corrected.  Carious  and  ill-cared-fbr  teeth  prevent  proixT 
tion,  and  may  dln^tly  cause  gnstric  irritation  by  giving  rise  to  local  ii 
mat  ions  of  the  moutli  or  by  the  putri^fying  and  bacteria' laden  d 
from  them. 

PatholoBry. — The  patliology  of  chronic  dys}iepsia  is  but  the  pattnili 
in   function   that  ocscurs  in  oeute  dysjiepsia  extended  over  a  coiwidenil"*^ 
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period  or  recurriDg  with  frequency.     The  organ  itself  may  exhibit  after 
death  some  relaxattoti, 

But  if  atony  of  the  stomach  has  resulted  in  a  distinct  enlargement,  we 
ha'^'e  gone  beyond  a  simple  dys(>ep6ia,  and  have  the  nmch  more  seriuuscon- 
ditiim  of  gastrectasia.  The  other  organs  are  very  frequently  diseasetl,  and 
catiirrhal  or  ulcerated  conditions  of  the  l>oweLs^  pulmonary  changes,  or  other 
lesions  may  have  given  rise  to  the  purely  functional  gastric  derangements, 

•  though  their  more  frec|uent  accomjmniment  is  a  gastritis. 
The  functions  of  ihe  stomach  may  suffer  in  any  of  the  varieties  of 
changes.     E8|jecially  the  nervous  and  emotional  among  children  may,  as  in 
adultSj  show  unsatisfactory  motor  power,  and  it  must  l>e€ome  fully  reeog- 
[       mzed  that  this  is  often  the  only  faulty  function^  or  that  the  secretions  have 

■  sviffered  secondary  change  fi-om  the  irritation  induced  ljy  the  consequent 
extension  of  the  labors  of  the  stomach.  We  should  Ije  more  willing  to 
accept  a  muscular  weakness  of  this  organ,  as  we  have  long  l)een  willing  to 
^mit  such  weakuc^ss  in  other  organs  whose  function  is  lai-gely  dynamic. 
Jaworski  is  somewhat  immmlerate  in  attril>ijting  to  the  stomach  so  little 
iiiflividual  part  in  the  actual  preparation  of  tlie  food  for  its  absorjition  and 
in  relegating  the  viscus  principally  to  the  sphere  of  a  reservoir,  but  he  has 
done  good  service  in  leading  to  the  recognition  of  the  evil  that  results  if 

»the  normal  chemical  changes  in  tl\e  stomach  are  not  accomiMmied  by  proj^er 
propulsive  for<^. 
Of  the  secretory  changes  those  in  the  hydrochloric  acid  are  the  most 
*niportant  in  their  value  as  indications  of  subnormality  or  over-secretion 
^nd  in  treatment.  That  hypi-racidity  may  occur  in  infants  has  been  demon* 
strated  by  the  investigations  of  Oddo  and  Luna  and  others  which  have  been 
already  mentioned*  In  older  chili Ireu  the  difficulties  encountered  in  the 
^  *ovestigation  of  the  six^i-etions  by  means  of  the  stomach-tube  arc  such  that 
H  ^Ur  knowledge  is  very  limited,  but  the  fact  that  hyperchlorhydria  does  occur 
is  now  well  recognized.  Mensi,  Fricdeman,  and  a  good  many  others  have 
ft>imd  this  in  s<»me  of  their  cases,  while  Roseau thah  Leyden,  Br*as,  and  othci-s 
''^P^iognize  a  distinct  form  of  hyi>erchlorhydna  in  children  which  arises  from 
^Ver-study.  The  occurrence  of  hyi>ersecretion  as  a  separate  entity  is  a 
*^atter  of  serious  doubt  at  any  age,  since  in  most  instances  it  is  caused  by 
*tiie  irritation  of  definite  source  or  a  general  hypersensitiveuess  of  the 
stomach.  General  secretion  in  excessive  amount  does  occur  in  child hfx»d, 
^ft  in  adtUts,  however.     Rossliaeh,  among  others,  has  demonstraUd  this; 

h^^n  XtM>rden  has  found  it  in  chlorosis  at  the  |>eriod  where  childhocwj  verges 
*tito  womanhood,  and  1  have  confirmed  his  results.     In  all  these  cases  it  is 
*Pj*arently  due  to  nervoo??   irritability  of  the  stomach.      That  it   occurs 
^  ^>m  actual  irritation  cannot  be  doubted  by  one  who  has  frequently  admin- 

■  *stcred  test-meals  in  cases  of  dilatation,  particularly  of  the  obstructive  va- 
^**ty^  tlie  large  am»>unt  of  very  acid  fluid  that  one  expresses  with  the  meal, 
^fteti  exceeding  in  quantity  that  originally  given,  iK^ing  suificient  proof  of 
*  hypersceretiou  from  irritation. 
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HyjKK'hlorhydria  which  is  coDtinued  and  constaut  is  u,mially  a  i 
inflaiumatorj  lesion.  It  is  not  pathognomonic  of  suchj  however,  and 
hydrochloric  acid  and  the  ferments  may  be  entirely  absent  over  long  periods 
of  time  without  any  other  discernible  cause  than  nervous  influenct^.  Thei-se 
are  rare  cases,  however,  and  the  most  characteristic  thing  aljont  the  acidity 
of  the  stomacli  contents  in  nervous  dyspepsia  is  its  entire  irregularity, 
being  sometimes  liigh,  sometimes  low,  and  again  normal. 

The  amount  of  pepsin  follows  prett}'  closely  the  amount  of  hydnx^h!oric 
acid.  The  milk-cnrdliug  ferment  is  more  persistent  and  rarely  eotirely 
absent  ■ 

SymptomatologT. — The  establishment  of  a  chronic  dyspepsia  is  very 
frequently  pr*x*tHlc<i  liy  one  or  more  attacks  of  acute  indigestion,  AlVcr 
the  stomac^h  is  ouce  upset  it  may  for  long  afterwards  be  constantly  subjcf/t 
to  disturbancv  upon  the  slightest  muse,  or,  again,  the  acute  attacks  may  lie 
so  frequently  reinduc*ed  that,  with  the  ecjusequent  de|)re8.sion  of  the  genemi 
system  and  the  continued  irritation  of  the  stomach,  tlie  latter  beeomiM?  so 
weak  or  s*j  sensitive  that  the  ottlinary  demands  upon  it  are  a  burden,  and 
increased  demands  are  met  hy  open  revolt. 

Generally  the  iniant  gmdually  loses  some  fat,  its  mtiscles  beoorae  flabby, 
and  it  grows  pale  and  puny.     The  amount  of  loss  in  flesh  is  largely  de^>fl 
pendent  ujx>n  the  quality  of  its  diet  and  whether  the  amount  is  sufficient™ 
When  the   fo*xl   is  ujisuitetl  to  the  child,  and  especially  when  the  natural 
breast-milk  or  its  congener,  cow's  milk,  is  largely  replaced  by  artificial 
preparations   in   wiiich  starcli   is   usually  ^vo  important  an   ingredient,   the 
emaciation  may  be  less  dei>endeut  upon  the  degree  of  interference  with  its 
gastric  functions  t!mu  upf>u  a  species  of  starvation,  for  the  babe  is  not  re^| 
eeivlng  that  whicfi  is  assimilable,  but  the  ingested  material  is  east  out  by 
the  bowel,  unused.     Especially  is  this  true  of  the  ofispring  of  tlie  ptHjr  and 
the  uninstructed,  whom  we  sometimes  see  put  upon  solid  diet  in  the  first 
week  of  life,  ^ 

With  the  loss  in  strength  and  weight  e<jme  changes  in  temj>eraraent," 
The  happy  teni[>eranient  of  the  healthy  bate  is  rep!ace<l  by  peevishness,  and 
it  grows  languid  aud  irritable,  pays  less  att<_^ntion  to  its  surroundings,  and 
is  less  easy  to  amuse.  Sleep  is  restless  and  often  broken,  aud  jiartieularly 
in  the  night  does  it  re*[uire  attention  and  soothing  to  quiet  the  attacks  of 
crying,  which  are  without  apparent  cause  or  evidently  due  to  abdominal 
distress.  While  the  healthy  infant  is  always  ready  for  the  breast  or  the 
tettle,  the  apj)etite  of  the  dys[>eptic  varies.  It  may  at  times  suckle  ravea- 
ouslyand  take  large  quantities  of  food,  which  frequently  results  in  colkJs^H 
pains  or  the  sweating  skin  nud  drawn  face  indicating  nausea  iti  infants,  and 
this  may  lie  followed  by  vomiting  •  or  the  appetite  may  be  poor,  and  it 
soon  drops* the  breast  or  leaves  the  bottle  half  emptied,  and  thii^  may 
reach  the  grade  of  absolute  an<u\:'xia,  so  that  it  refuses  fnod  for  long  )x^rioll| 
and  may  even  require  gavage,  or  foreed  feeding.  Not  infre<jueJitlv  anorextf 
of  varying  decree  alt4?rnates  with  voracious  appetite     The  tongue  may  nc 
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how  any  abnormalities,  but  is  usually  pale,  large,  and  lightly  coated. 

^^omiting  ocxjurs  in  many  cases,  but  is  less  prominent  than  Jn  gastritis.     It 

ay  be  excited  only  l>y  overloading  the  stomaehj  by  irregular  feedings,  or 

yy  unusual  neglect  of  hygienic  care.     Many  exacerbations,  with  vomiting, 

fever,  and  prostration,  are  brought  on  by  imprudent  exposure  to  oold  and 

impuess. 

With  these  symptoms  there  is  usually  some  disteution  of  the  belly ^  whirb 

oAen  grows  very  protruding  and  tympanitic.     Attacks  of  colic  fre(|uently 

occur  in  these  infants;  the  abdomen  becomes  more  teuse  and  distended  and 

somewhat  tender.     The  bowels  are  apt  to  be  constipated,  and  the  stools  are 

often  dry  and  hard  and  of  clay -like  or  other  unhealthy  color,  and  their 

eipulsiou  is  often  attended  with  pain  that  is  occasionally  distressing.    Diar- 

rh(Ea  fretpiently  alternates' with  the  constip^itionj  often  lasting  only  a  short 

time,  to  be  again  ivplaced  by  coustipatitiu.     The  diarrhcea  may  persist,  and 

iu  these  cases  it  usually  soon  dominates  the  whole  scene.     When  the  nutri- 

ti<>n  has  suffered  severely  the  tem|3erature  is  often  subnormal.     Fever  may 

Iocctir  with  acute  exacerbations. 
The  train  of  symptoms  in  older  children  appi-oaches  that  in  the  adult. 
The  general  nutrition  suffers  in  one  way  or  another.  Some  dysjieptic 
children  lose  no  iSesh,  or  may  put  on  fat,  but  the  museles  grow  soft  and 
there  is  a  general  lack  of  systemic  tune.  In  others  there  is  moderate  eraa- 
ptititi  and  flabbiness,  while  still  others,  much  rarer  instances,  exhibit  very 
"Crtreme  loss  of  flesh,  though  these  latter  must  often  have  inflammatory 
I  ehanges  in  the  stomach.  The  stattire  of  the  child  may  be  small  and  its 
fe  sppcara nee  stunted,  but  children  who  have  gro\\Ti  more  rapidly  than  normal 
K  very  commonly  have  dysjwptic  trouble!?.  With  this  evil  nutrition,  languor 
H  Qlvelop&,and  the  child  appears  weak  and  debilitated,  is  pale  or  sallow,  and 
■  its  temper  and  disposition  are  uncertain.  It  no  longer  takes  its  former  in- 
H  tm^t  in  ]>lay,  loses  the  elasticity  of  youth  and  is  only  fitfully  energetic, 
P  The  temper  of  healthy,  nn irritated  elnldren  is  almost  invariably  goml,  but 
Ihe dyspeptic  l>eeome  irritable  upon  little  (jrovLK-ation,  and  at  times  they  are 
wlleri  and  almost  melancholic.  Tlie  |)er versions  of  temijer  when  no  active 
•JTDptoras  of  disease  are  present  ufk-n  lead  to  unjust  punishment  by  the 
ekkrs^  who  readily  attribut*;  them  to  faults  of  the  child.  The  sleep  is  dis- 
tarbed  and  unref resiling,  an<l  after  heavy,  deep  slumber  the  child  awakens 
pjd  and  u  n  re  fresh  «1.  During  sleep  it  often  grates  its  teeth,  rolls  and 
lalKJUt  the  IkhI,  its  muscles  twitch,  and  visions  of  unearthly  beings  and 
*ild  beasts  or  climaxes  of  horrible  niglitmares  awake  it,  startled  and  af- 
fright, and  many  dyspeptic  I'tiildren  fear  tlie  night  l>erause  of  the  frightful 
rlrctms  that  so  often  disturb  them.  The  nervous  element  is  often  j>romi- 
ftmt  in  dyspepsias  of  childhood,  as  in  adults,  and  pi-onounced  nervous  phe- 
iMNneiui  may  af>pear.  Acute  exactTbations  may  Ik*  announced  by  convul- 
iioos  or  the  rarer  lotal  signs,  and  atta<"ks  of  hysterical  excitement  tM-cur,  or 
th«*  child  may  V>ecome  chronically  hysterical.  Symx>pal  attacks  l)earing 
*  refiemblauee  to  petU  mal  are  at  times  observed,  and  the  disturbances  of 
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the  heart's  action  or  of  the  rospimtioo  noted  under  acute  dyspepsia  are 
fi'efjiient.  The^  appetite  shows  even  more  variation  than  in  in&DtSy 
perversions  of  api>etite  are  common.  Little  desire  is  usually  shown  ft 
suitable  food,  or  tliis  may  be  partaken  of  with  bnt  fitful  voraeiousoees 
at  irregular  lioui^,  or  dainty  and  liighly  seasoned  articles,  candy,  and  t^ 
like  may  l>e  tlie  only  things  to  tempt  it  to  eat  Anorexia  may  become 
prDnouiiccfl  as  to  protluoe  extreme  emaciation,  and  it  may  refuse  food  t 
dangerous  limits^  though  these  are  rare  ix\.^urrences.  Such  a  oise  I  saw 
cently  in  a  young  girl  who  was  ill  with  subacute  rheumatism^  and  whi 
stomach  was  irritable.  Forced  feeding  was  made  necessary  by  her  reftua^ 
of  food,  and  even  then  she  for  S4>me  time  brought  on  vomiting  immediateL  -^^ 
afterwaixls  by  introducing  her  finger  into  her  throat.  Only  after  she  h^^^l 
become  dangerously  exhausted  did  the  moral  impression  of  persisteiioe  S  si 
the  foixjed  feeding  and  rectal  alimentation  iuduce  her  to  take  her  foc^d 
naturally. 

Pain  is  frequently  present.     Commonly  the  only  complamt  is  that  of 
fulness  and  distress  from  distention  after  eating,  with  occasional  turns  of 
acute  colicky  pains  a  few  hours  after  food.     Burning  in  the  epigastrianci, 
the  so-called  heartburn,  occurs  frequently,  usually  some  hours  after  fooil  <yt 
when  the  stomach  is  empty,  and  sometimes  l^ecomes  severe,  while  gastnig^ 
of  diverse  grades  of  severity  up  to  the  most  extreme  occurs  at  times. 

Nausea  is  a  frequent  complaint  of  older  children,  and  those  too  yoaiig 
to  give  verbal  expression  to  their  ills  show  this  in  the  manner  already  d^ 
scritied.  It  often  comes  on  after  meals,  or  may  precede  them,  and  a  niie«l 
is  frequently  begun  with  a  good  apjK^tite  which  soon  veers  rfjuud  to  nau^c* 
and  disgust  for  food. 

Vomiting  takes  a  less  prominent  place  than  in  the  habitual  indigesticiii 
of  infants.     It  may  occasionally  occur  when  the  stomach  is  overloaded    ^ 
after  unsuitable  food^  and  acute  exacerbations  with  vomiting  are  coostmitJjr 
apt  to  interrupt  the  usually  less  stormy  course  of  the  affection.     Eructatic^i»* 
of  small  quantities  of  sour  or  bitter  stomach  contents  are  c*»mmou.    The ca^** 
that  exhibit  a  distinct  hyperchlorhydria  usually  have  a  good  deal  of  p»-*^ 
whicli  is  worse  when  the  stomach  is  empty  and  decreased  by  taking  f<><^ 
Often  the  epigastrium   is  distinctly  or  even  excessively  tender.      Vf^^* 
itiug  is  not  infrequent  in  this  class,  and  this  may  relieve  the  pain  at  oc»'**' 
When  the  excess  of  hydrochloric  acid  comes  on  }ieriodically  there  is  aaam^^J 
severe  prodromal  headache,  soon  followed  by  severe  jmin  in  the  epigastfjl^*^ 
and  to  this  vomiting  is  commonly  added,  the  vomit  l>eing  very  rieh       ^ 
hydrochloric  acid  and  often  containing  bile.     After  emptying  the  stom^^^ 
vomiting  may  cease,  or  it  may  continue  for  some  days,  sometimes  with  aeri^O* 
exhaustion.     After  the  attack  imsses  off  the  child  will  Ijc  in  corajjarativ^^? 
gmid  health,  though  milder  symjHoms  often  persist  until  another  oatbre=^" 
occurs. 

The  bowels  show  such  variations  that  no  regularity  of  their  condit:^^** 
can  be  exi^ected.     The  commonest  is  constipation,  which  may  be  mark^^*^' 
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ami  the  passage  of  the  hard  8tt>ols  may  cause  so  much  distress  and  pain  as 
to  lead  the  childreu  to  suppress  the  deaire  for  defecation  and  thus  exag- 
gerate the  constipation.  Little  fissnres  about  the  anus  are  not  uncomraon, 
mi  are  aoutely  painful.  Fret|uently  constipation  does  not  exist,  but  is 
replaced  by  one  or  more  daily  stools  of  miishy  consistence  containing  ranch 
balf-digesftetl  food.  Some  children  with  irritable  stomachs  have  constant 
tendency  to  diarrhoea,  and  those  cases  in  whieh  loose  movements  CKX^tir  soon 
after  meals,  often  vnih  colicky  pain»are,  I  believe,  frequently  due  to  an  irri- 
table or  insufficient  stomaeh,  which  Inirries  the  contents  onward  before  they 
are  properly  macerated  and  digested. 

The  actual  signs  of  dyspepsia  are  few  and  irregular.  The  tongue  is  no 
certain  indication  of  the  condition  of  tlie  stumach,  but  it  usually  shows 
variations  from  the  normal.  In  tlie  nervous  and  atonic  cases  it  inclines  to 
be  large,  jmks  and  flabby,  with  marks  of  the  teeth  along  the  edges  and  a 
variable  amount  of  white  or  dirty  coating  on  the  dorsum.  In  many  cases 
it  is  covered  with  a  yellowish,  thick  fur,  and  the  breath  is  hea\'y  and 
ttnpleasant  or  foul.  A  red  and  beefy  tongue  occurs  frequently  in  hyper- 
acidity, but  bears  no  constant  relation  to  it  Caries  and  unclean  teeth, 
mUrgetl  tonsils,  and  chronic  inflaumiations  in  the  naso-pharynx  or  the 
phiTj-nx  are  causal  faetcjrs  rather  than  signs  of  dyspepsia  itself^  but  should 
alwayg  be  looked  for  in  examination. 

The  epigastrium  may  l>e  slightly  tender  to  pressure,  and  usually  shows 
*Mne  degree  of  prominence.  Often  the  protrudiug  belly  is  very  large  from 
the  distention  of  the  intestines  as  well  as  of  the  stomach,  and  in  ill^nourished 
children  the  ccmtrast  between  the  full  a! x] omen  and  the  thin  chest  and 
Kmhs  and  pinched  face  is  very  striking,  and  may  suggest  a  dilatation  of 
tke  sttjmach* 

In  infimts,  and  in  older  children  when  it  can  be  made,  an  examination 
of  the  storaach  contents  after  a  test-meal  will  usually  show  a  larger  t]uan- 
tity  than  normal,  and  the  stomach  will  not  empty  itself  quite  %vithin  normal 
limits.  In  less  frequent  cases,  where  the  stomach  is  very  irritable,  the  con- 
iQits  are  driven  hastily  on  into  the  intestine.  The  hydrochlc*ric  acid  may 
ibow  variations  such  as  indiwited,  and  will  often  be  found  to  exhibit  all  the 
Conditions  from  normal  to  hyperacid ity  or  to  irregular  and  inconstant  sub- 
idditics  that  are  met  with  in  atonic  and  nervous  dyspeptics  of  more  mature 

Diagnosis. — The  symptoms  are  usually  distinctly  gastric,  and  the  chief 
dificultr  is  in  eliminating  organic  affections  of  the  stomach. 

When  vomiting  is  a  very  prominent  or  constant  symptom,  and  much 
Oticus  is  expelled,  or  when  pain  is  marked  and  epigastric  tenderness  is 
present  most  of  the  time,  it  is  certainly  safe  to  consider  the  cause  a  gastritis, 

If  eeveral  examinations  of  the  storaach  contents  show  free  hydrochloric 
•cid  dfasent  in  infants,  or  in  very  small  amounts  in  older  children,  and  the 
total  acidity  very  low,  this  is  very  strongly  in  favor  of  gastritis,  jiarticularly 
if  miteh  thick  mucus  be  present.     Irregularity  and  lesser  severity  of  symp- 
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toras  and  variable  conditions  of  the  stomach  conteDts  are  the  characteristics^^ 
of  dyspei>sia.  ^M 

Dilatation  of  the  stomach  must  he  ruk»d  out  by  the  metho<)s  of  diagnosis 
to  be  found  in  the  section  on  that  iliseasc,  and  it  is  always  well  to  be  oo^ 
the  lookout  for  milder  gmdes  of  this  atfeclion.  ^| 

Intestinal  parasites  and  renal  and  constitntiooal  diseases  must  not  be 
overlooked.  Parasites  of  the  intestines  frequently  cause  dyspeptic  symp- 
toms»  and  if  they  he  suspected  unirritating  vermifuges  may  be  administered 
to  clear  up  doubts^ 

Renal  disease  and  diabetes  are  excluded  by  repeated  examinations  of  1 
urine.     Tuberculosis  niiiy  be  long  feareil,  and  excluded  only  by  physic 
examinations  of  the  chest  and  abdomen  and  careful  temperature  reoor 
together  with  failure  to  find  the  tuljercle  bacilli  in  the  stools  or,  in  older 
children,  whei-e  this  can  be  obtained,  the  sputum. 

Congenital  s\^ihilis  may  be  readily  overlooked  lo  infants  if  its  cbarae- 
teristie  signs  be  not  present.  Tliese  should,  however,  Ix*  rej>eatedly  looked 
for  and  the  jiarental  histor)-  inquiiTtl  into,  and  if  doubt  still  remains  the 
therapeutic  test  may  be  applied, — Ijest  by  inunctions  of  mercury,  as  such 
drugs  by  the  mouth  are  apt  to  increase  tlie  gastric  difficulties. 

Chronic  dyspepsia  is  always  a  slovenly  diagnosis  until  careful  exam- 
ination and  oiiservatiun  of  the  case  convince  one  tliat  no  organic  disease 
exists,  I 

Prognosis.— With  properly  c^areful  management  a  simple  dyspej^»sia 
w'ith  no  lesions  of  other  organs  may  almost  always  Ije  cured.  With  associ- 
ated change  in  other  organs  the  prognosis  of  the  dyspetisia  is  that  of  the 
then  more  important  disease.  Otherwise  tlie  prosi^ects  of  recovery  dei^^^nd 
largely  upun  the  conscientiousness  of  the  physician  in  his  inquiry  into  the 
causes  and  his  regulation  of  diet  and  hygiene,  and  upon  the  care  which  the 
child  i-eceives  from  its  elders,  though  there  are  cases  in  which  the  natural 
frailty  or  the  unhappy  and  unakerable  surroundings  make  betterment  im- 
possible. 

The  only  direct  way  in  which  dysj^epsia  may  end  life  is  by  the  Induce- 
ment of  the  rarer  nervous  phenomena,  of  which  convulsions  are  the  only 
ones  in  which  danger  is  to  be  feared,  or  by  adding  to  the  strains  uf  a  system 
which  has  already  rcachetl  its  limit.  | 

But  all  digestive  troubles  have  a  Btrong  tendency  to  recur,  and  require 
long  afler-treatment  to  insure  permanent  recovery.  If  the  difficulty  j>ersist 
for  any  time  by  reason  of  inefficient  management  or  constitutional  tendency 
the  resulting  depression  or  irritation  makes  the  wslx  for  organic  disease  of 
the  stomach  itself  or  of  other  organs.  Ttiberculosis,  catarrlial  pneumonia, 
or  nephritis  may  bring  the  end,  and  it  is  always  necessary  that  one  Ije  on 
his  guard  against  the  development  of  complications.  ^H 

Treatment. — -The  first  point  necessary  is  an  investigation  of  the  diet^^ 
and  its  careful  Lida[»tation  to  tlie  individual  case.     Space  do€?s  not  permit 
of  elaborate  consideration  of  this  most  impoiiant  point,  and  more  complete 
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iofunnation  must  be  sought  in  the  articles  on  dietetics ;  but  certaio  leading 
MiggestioDs  must  be  brought  iuto  notice. 

In  infants  still  at  the  breast  a  continuation  of  dyspeptic  gymptoms 
befjrond  an  acute  attack  should  always  call  for  an  examination,  if  passible, 
mto  tlie  quantity  and  quality  of  the  breast-milk,  and  if  this  be  Jbnnd  at 
&ult,  or  if  it  continue  tu  disagree  without  any  distinct  reason  therefor,  a 
suitable  wet-nurse  shoidtl  be  proeunxl  when  available.  If,  however,  a  wet- 
Durse  cannot  be  had,  and  the  mother  cannot  nurse  the  child,  or  her  raitk 
<»Dtinues  to  disagree  iu  spite  of  well-regnlatetl  nursings  and  pr(>])er  medici- 
nal trt^tment,  we  must  seek  a  suitable  artificial  faod,  which  is  usually  most 
Qttrty  reached  in  a  well-selected  cow*s  milk  diluted  with  w^ater,  lime  water, 
or  barley  w^ter,  to  w^hich  milk-sugar  is  added  to  a  degree  suiteil  to  the  age 
and  stomach  of  the  child,  and  administered  at  exact  intervals.  The  latter 
must,  with  the  quantity,  bedeterminetl  fur  the  individual  case*  For  infiiuts 
but  a  few  months  old  dilution  to  at  least  one*lialf  should  be  at  first  advised, 
tnd  often  more  of  the  diluent  must  be  added.  Frefpiently  misttires  of  milk, 
Omm,  and  diluents  do  Ijetter  by  more  nearly  apprnaehing  the  mother*9 
milk  or  the  special  needs  of  the  child.  The  so-called  strippiugs  from  the 
cow,  jivo  pe  rl  y  d  i  1  u  ted ,  are  at  ti  m  es  m  o  re  d  i  ges  t  i  b  1  e  t  h  a  n  t h  e  li  rst  milk .  The 
mixture  of  gelatin,  milk,  cream,  and  arrow-root  recLimmended  in  Meigs  and 
Pepper  on  **  Diseases  of  Children"  has  often  given  me  good  service  in  these 
ciseB,  and  I  have  much  eoufidenee  iu  agaiti  advising  its  use.  Completely 
or  partially  peptonized  mixtures  may  be  the  only  way  in  which  milk  is 
retained,  or  the  resort  to  gavage  may  be  a  means  of  keeping  it  down  when 
n<it  retained  after  swallowmg.  When  milk  ii^^rees  in  no  form,  chicken, 
vml,  or  beef  broth  is  very  useful,  and  albumen  water  is  Iikew^ise  acceptable 
and  often  soothing  to  the  stomach.  These  may  be  often  continued  over  a 
oiinsiderable  perirKl  with  much  iraprt>vemeut,  and  raw  beef  juice  used  with 
preparation,  or  even  ah^ne,  frequently  gives  admirable  results.  How- 
tlie  milk  be  prepared,  it  shfiuld  always  be  well  selected.  Milk  pm- 
piTpd  in  special  laborat^>ries  of  any  desired  sti'ength  of  ingredients  is  avail- 
Mile  to  many  of  us,  and  we  may  sometimes  procure  the  needed  combination 
in  thw  way.  But  tlie  sterilization  in  the  laboratory  is  never  to  be  substi- 
toted  for  that  done  at  home.  Sterilization,  or,  better,  pasteurization,  is 
dtnost  always  necessar}'  for  infant  foctds  in  the  city,  and  iu  frequent  cases 
in  the  ci>untr)%  and  I  much  prefer  to  have  this  done  iu  the  bouse. 

With  pro|K^r  diet  and  exact  feedings  most  infant  dyspepsias  disappear, 
but  the  investigation  of  the  clothing  and  Imthing  of  the  child  should  always 
betoade,  and  it  sliould  be  invariably  si^'U  to  that  woollen  underclothing 
oovriB  tlie  w^iole  of  the  body  and  h'mbs,  and  a  light  flannel  binder  over  the 
ibdonaen  should  be  always  worn.  With  these  precautions  in  clothing  the 
ikin  should  be  kept  acting  well  by  daily  sponging  with  water,  which  nmy 
^cmtain  a  bit  of  salt  or  some  alcohol,  and  babies  wliose  strength  is  gootl  may 
bepUced  in  their  tubs.  Inunctions  with  olive  oil  following  the  bath  are 
itaeful  in  preventing  oolds^  and  seem  to  imfirove  the  nutrition.     Cod- 
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liver  Qil  is  sometimes  thought  more  beneficial,  but  its  persistent  and  offensive^ 
odor  makes  it  difficult  to  secure  persevering  use  of  it.  Hy  these  means  wl^| 
prevent  many  colds,  and  the  room  may  be  kept  aired  and  at  almost  70**  F. 

without  danger  vf  chilling  the  child. 

In  these  main  principles  of  diet  and  hygiene  lie  our  most  certain  means 
of  cure.  dl 

Fleiner*s  forcible  remark,  that  **  the  stomach  is  not  a  retort  allowing  of^ 
the  intrudoetion  and  removal  of  substances  at  will/'  applies  to  the  use  of 
the  Btomach'ttibe  at  all  ages,  and  lavage  sliould  ever  be  used  with  discrii 
nation.     If  there  be  much   irritability  of  the  stomach,  lavage,  practis 
once,  twice,  or  at  most  three  times  a  week,  may  be  of  muoli  use  in  infantSy^ 
but  can  rarely  be  used  in  older  children.     Atonic  stomachs  are  sometimes 
much  benefited  by  wa^^hing  (K>casionally  with  water  of  a  temperature  a  h'tde 
below  tliat  of  the  body  or  with  warm  water.     But  the  use  of  lavage  should"* 
depend  upon  the  results  of  a  trial.     If  the  appetite  and  general  nutrition 
improve  and  the  distress  decrease,  the  procedure  should  be  aintiuued.     Jf^ 
good  resiilti?  are  not  secured  or  things  grow  worse,  it  can  only  do  barmy| 
and  should  be  stripped. 

Medication  shoukl  be  limited  as  far  as  possible,  and  used  only  for  some 
welbdefined  purpose.  If  there  be  much  irritation  and  tendency  t^j  vomit- 
ing, minute  doses  of  nitrate  of  silver  are  more  useful  tlian  any  other 
remedy.  Occasional  fractional  doses  of  gray  powder  may  be  serviceable 
when  there  is  tendency  to  constipation,  and  smaller  doses  of  calomel  with 
sodium  bicarbonate  are  often  better,  or,  if  the  bowels  are  loose,  bismuth 
quiets  both  stomach  and  bowels.  AVhen  the  inorganic  acidity  is  subnormal, 
hydrochloric  acid  may  be  used  and  may  quiet  au  irritable  stomach  by 
lessening  its  labors.  With  this  |)epsin  may  be  combined.  When  there  is 
atony  rather  than  irritation,  the  last-named  digestive  principles  are  fre- 
quently valuable,  or  some  of  the  bitter  stomachics,  such  as  nu.ic  vomica, 
may  be  used  as  stimulants;  and,  although  Reichmann  has  been  unable  to 
find  experimental  proof  of  its  stimulant  action,  I  feel  convinced  that 
sodium  bicarbonate  given  with  bitters  increases  their  effect.  ^| 

If  there  be  hyperacidity  from  any  cause,  the  alkalies  are  indicated,  the 
choice  between  these  laxatives  and  others  depending  upfm  the  state  of  the 
bowels.  ^M 

Fermentation  and  flatulent  distention  of  the  stomach  and  bowels  may 
often  be  much  relieved  by  the  digestive  aids  just  mentioned  or  by  creosote 
in  minute  doses  in  emulsion.  Carbolic  acid  and  other  antiseptits  furnish 
very  useful  means  of  controlling  this  to  some  degree,  though  sometimes 
lavage  is  much  more  important  than  any  of  them.  Marked  loss  in  general 
nutrition  may  be  met  by  administration  of  cod-liver  oil,  which  is  much 
more  frequently  received  kmdly  by  the  stomach  than  one  would  expect. 
It  is  best  given  in  an  acceptable  emulsion.  ^m 

Arsenic  often  gives  gocKl  results  if  well  borne,  but  is  exceedingly  apt  toil 
irritate  the  stomach,  and  the  same  may  be  said  of  iron ;  and  none  of  these 
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ivmedies  should  be  persisted  in  if  there  is  any  stgD  of  increased  irritation. 
They  have  a   wider   useful iioss  when   convalescence  is  well   established* 
^B^un  then  in  small  quantities,  and  increased  slowly  to  fair  doses,  they 
^^ften  increase  the  progre&4  most  satisfactarily.     Alcoholic  stimulants  may 
Kye  required  during  the  course  of  the  trouble  in  the  very  weakly,  but  their 
.^pae  should  be  stopped  as  early  its  [K>ssible,  as  their  effect  upon  the  stomach 
m0aBtl£  is  always  bad,  and  surprisingly  small  doses  are  sufficient,  if  continued 
JP^ft  oonsiderable  period,  to  cause  changes  in  the  other  organs  of  an  infant. 
Chronic  indigestion  in  older  children  netnls  much  the  same  manner  of 
^jTcatmeDt,  with  details  varied   for   tlie  changed   conditions.     Again,  the 
klothing  next  the  skin  should  be  woollen,  of  a  weight  suited  to  the  atmos- 
pheric conditions,  and  bare  legs  and  arms  should  not  be  allowed.     Low 
fillppers  or  shoes  may  not  be  worn.     The  ankles  and  feet  need  careful 
protection  from  draughts  by  high  shoes  and  woollen  stockings, 
ft         Bathing  should  be  done  daily  unless  there  is  much  depression*     With 
*    1  stolid  teniperameut  cool  s|>onge'bath9^  with  lively  rubbing  afterwards^  are 
often  grateful  and  beneficial.     If  I'ool  water  l>e  depressing  or  the  child  be 

I  of  nervous  temperament,  we  should  use  tepid  or  warmer  water  insteiid  and 
gmdually  reduce  the  temjwrature,  if  no  ill  results  follow,  until  it  is  about 
that  of  the  sleeping- ajKirtmeut.  Iniinctious  are  frequently  of  bt»ncfit,  and 
tlic  addition  of  salt  or  alcohol  to  the  water  will  be  often  useful.  The 
method  of  bathing  shtmld  always  be  adapted  to  the  case,  and  the  objects  to 
he  kept  in  mind  beyond  cleanliness  are  a  good  skin  circulation  and  avoid- 
aooe  of  depression.  If  after  the  bath  the  child  appear  languid  or  de- 
ptcawd,  another  temperature  should  be  tried,  and  if  a  ctx)l  l>atb  result  in 
L  cold  extremities  or  a  little  cyanosis  it  should  l>e  made  warmer. 
■  It  should  be  seen  to  that  the  child  never  exhausts  itself  in  play,  and 
'rith  the  dyspeptic  in  especial  exercise  soon  after  meals  should  be  prevented. 
If  the  child  show  the  contrar)^  teudency  and  be  languid  and  indisposed  to 
play,  it  should  be  encouraged  to  join  its  fellows  in  mild  sports,  and  regular 
dercises  should  be  as  far  as  possible  institnted.  With  the  exercise  abun- 
dant sleep  must  be  always  allowed,  the  child  retiring  early  and  resting 
ifter  meale.  During  any  exacerbation,  and  at  any  time  if  fever  be  present, 
I,      rot  in  bed  is  to  be  enjoined. 

The  consideration  of  the  diet  for  older  children  is  so  broad  that  it 
niiist  be  merely  touchetl  upon.  Regularity  in  meals  must  be  exact,  and 
they  slic^uld  be  partaken  of  slowly  and  with  thorough  mastication.  Four 
Hipals  daily  is  a  good  rule  for  most  cases,  while  some  do  better  on  three, 
a»d  greater  frequency  and  a  corrt^spondingly  smaller  amount  at  each  meal 
I  till  at  times  prove  best.  If  acute  exacerbations  occur,  they  should  be 
mioiged  as  acute  dyspepsias,  and  the  food  restricted  as  may  be  necessary, 
«Ten  to  its  complete  withdrawal  for  a  time. 

Tlie  variety  in  ftiods  should  be  limited  as  far  as  possible  withont  dis- 
{Qsttng  the  palate,  and  the  variety  at  each  meal  should  be  very  limited^ 
A  dietary  written  for  each  case^  with  the  times  of  meals  and  the  kinds  and 
Vol.  V.—iO 
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amounts  of  foods,  will  do  niiieli  to  prevent  uothinkiiig  departure  from  tlie 
rules.  The  kinds  of  food  desirahl^^  in  each  c^se  must  usually  be  det^rniiDed 
by  the  study  of  the  symptoms  aud  by  trials,  though  the  determination  of 
the  condition  of  the  stt>mach  seci-etions  will  give  much  aid  in  diet  when  it 
oui  be  carried  out.  If  the  acidity  of  the  stomach  contents  is  determined 
and  found  high,  farinaceous  foods  must  be  restricted.  They  by  nu  means 
alwavs  agree  well  with  low  or  normal  secretion,  however^  and  if  fermeuta* 
tion  be  present,  as  it  very  commonly  is»  starches  should  be  limited.  Pota- 
toes particularly  are  apt  then  to  disagree.  Bread  may  be  borne  only  well 
toasted,  and  the  greatest  improvement  comes  fi-om  a  diet  of  very  soft-l»iIed 
or  poached  eggs,  finely  minced  or  scraped  lean  meats,  raw  oysters,  the 
white  meat  of  fowls  or  of  lish  of  fine  fibre,  with  vegetables  limited  largely 
to  spinach,  asparagus- li|>s^  stewed  celery,  cauliflower,  and  sometimes  raw 
tomatoes,  A  little  rice  may  often  be  given,  while  fresh  or  hot  bread  must 
be  prohibited,  and  only  stale  and,  best,  well-t< wasted  bread  allowed.  Ssjda- 
crackera  are  sometimes  acceptable  and  well  digested  in  place  of  bread,  and 
may  also  be  toasted.  Milk  should  be  taken  in  gocjdly  quantity,  and  to  it 
some  of  the  prepared  foods  may  be  added.  If  necessary,  it  may  l^e  diluted 
with  plain  or  effervescing  waters  or  lime  water,  or  it  may  be  jyeptonized. 
Some  variety  may  l>e  added  by  light  desseils,  such  as  rennet,  custards,  or 
milk  puddings  c«jutaining  little  sfaiviiv  ingredients,  and  not  made  tOQ^ 
sweet.  ^1 

Not  infref|Oeutly,  however,  eggs  in  particular  disagree^  and  milk  cannot 
always  be  taken,  or  albuminous  diet  in  gcuenil  may  be  insufficient  for  tlie 
child's  nourishment  or  may  increase  the  symptoms.  In  tlie  latter  case  more 
starches  must  be  added,  largely  in  the  increased  amount  of  stale  bread  and 
of  potatoes,  baked  or  mashed^  with  the  meats  restricted  somewhat  and  con- 
fined to  those  readily  digested,  such  us  have  been  already  mentiuueil.  Tea 
and  coffee  should  not  be  allowed  in  any  young  children,  and  in  dyspeptic 
childi-en  beverages  should  \ni  restricted  to  milk  and  water,  taken  quite 
warm  or  modemtely  cokL  Immoderate  drinking  ol*  ice- water  and  other 
cold  fluids  is  a  ei>mmon  cause  of  dyspei)sia  in  this  country «  and  is  not  to 
be  allowed,  but  the  quantity  of  liquids  may  have  to  be  increased.  If  tlie 
urine  is  scanty  and  <'oncentrated  or  the  bowels  costive,  liquids  should  be 
increased f  while  with  diarrhoea  it  may  often  be  necessary  to  decrease  them 
greatly. 

The  medicinal  treatment  is  far  better  too  limited  than  too  free.     Much 
irritability  of  the  stomach  is  often  best  allayed  by  silver  nitrate  in  doses  of      , 
fix»m  one* forty-eighth  to  one-tenth  of  a  grain,  depending  on  the  age,  or, 
temporarily,  opium  may  be  added  to  tliis.     Calomel,  bismuth,  and  other 
sedatives  may  be  used  as  conditions  call  for  them,  but  irritation  is  very  ire-     i 
quently  concurrent  witli  general  nervous  irritation  or  depression,  and  then 
general  measures  to  tone  up  the  system  will  lia\'e  much  bt^tter  results  than 
local  mt^lic^tion.     The  more  purc^ly  nervous  forms  of  dyspepsia  are 
treated  by  general  tonit*s,  with  baths,  massage,  Jind  jierhaps  electricity 


DISEASES  OF  TUB  STOMACH. 


627 


ttie  epigastrium.      Mental  rest  ghould  \ye  enjoined  where  there  has  been 

For  hyperseeretion,  belladonna  may  sometimes  be  tried  with  gOL»d  re- 
fuhs,  but  the  cui*e  of  llie  liK-al  or  general  irritMion  is  tlie  only  etTeetive 
maxis  against  it.  As  antifermeutatives^  hydroehloric  acid,  s<xlium  hypo- 
ite,  carbolic  aeid,  and  creijsote  are  the  Liest.  Tlie  hitter  has  given  me 
best  results  used  either  in  ctipsules  or  in  emulsion  with  sodiora  biear- 
bonate,  magnesia,  or  hismnth  j-al  icy  late,  depending  on  the  state  of  the 
bowek 

The  alkalies  also  may  prevetit  fermentation  or  relieve  the  distress  from 
it  by  itiiueiDg  the  aeidity  of  the  stomach  content-?. 

The  digestion  may  lie  aided  by  the  administration  of  hydrochloric  acid 
in  lar^^^  dijees,  and  jx^isiu  may  Ix?  given  witli  it.  The  stomat^h  may  be 
whippwl  up  to  increased  action  with  bitter  tonkas,  but  *mly  when  it  is  not 
already  irritatt*d. 

The  nutrition  may  be  much  improved  in  .^nitttble  c^ist^s,  and  es|>ecially 
IQ  coavait^^eeuet:',  by  coiUliver  oil,  strychnine,  or  uux  vomica,  and,  when  the 
ftomach  bears  them  well,  by  iron  and  arsenic.  Malt  preparations  are  very 
^iluable  in  many  cases.  The  use  of  aleoiiolie  stimulants  should  be  re- 
Atnioed  to  short  periods,  when  weakness  requires  thera,  or  to  those  f*ases  in 
wbieh  the  actual  vomiting  is  relieved  by  small  doses  of  ic*etl  champagne  or 
ve^  f>nindy  and  water. 

With  the  treatment  of  the  stonia^^h  should  go  always  the  regulation  of 
tiie  bi>wuls  if,  as  is  almost  <"onstantly  the  caR^,  they  are  disordered).  Tlie 
CDOStipation  that  is  usual  may  geneimlly  be  overcome  by  the  careful  addi- 
tioD  tij  the  diet  of  food  whii*h  leaves  some  fet*al  residue,  together  with  the 
imitution  of  a  proper  amuunt  of  physitral  ixxTcation  and  toning  up  the 
nfioi  relaxed  al)dominal  muscles  by  their  special  exercise.  Friction,  mass- 
age, and  electricity  will  often  give  gofxl  servi<:t?.  The  incrrase  of  liquids 
ii^estedy  or  even  a  glass  of  water  drunk  hot  bi^foi^  brtiikfast,  will  be  suf- 
fdent  in  some  easea. 

If  these  measures  fail,  gluten  or  glycerin  supjM>sitories  or  occasional 
an-  to  Ix*  much  preferi-ed  to  laxatives  by  the  mouth.  In  the  rare 
in  whicli  we  are  obliged  to  use  medication,  small  doses  of  Carlslmd 
liUi  in  bol  water  or  c^ascara  in  the  least  dose  that  will  act  are  to  be  pre- 
xntd. 

NERVOUS  VOMITING. 

DetoitioD. — Vomiting  w^hich  is  not  due  to  either  functional  or  organic 
dtHne  of  the  stomach. 

Stiology. — The  causes  are  to  Ix*  divide<l  into  organic  or  central  and 
nAex.     Of  the  former  meningitis  is  of  most  imixirtance  in  gravity  and 
,  while  tumor  and  absoesss  of  the  brain  are  the  other  organic  changes 
may  be  wisely  sought  for  in  children.     Disturbances  of  the  cerebral 
are  not  unei»mmonly  followed  by  vomiting,  and  it  is  probaHe 
of  the  brain  often  acts  in  this  wav,  though  unknown  cellu- 
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lar  changes  can  scarcely  fail  to  have  a  part.  Vomiting  caused  by 
emotions^  of  which  fright  is  the  most  active,  is  prol>ablj  due  to 
latory  changes,  and  heat  and  cold  seem  tti  produce  this  occasional  effect  in 
the  same  way.  8<jme  toxic  drug:^  cause  centric  vomiting,  and  tiiat  well- 
defined  union  of  symptoms  known  as  migraine,  of  which  vomiting  is  so 
prominent  a  mcmlM?r,  appars  frequently  to  be  due  to  the  action  of  toxic 
proilucts  of  per  vert  etl  metabolism.  The  same  is  true  of  the  vomiting  iafl 
many  acute  and  chronic  discuses,  ^* 

The  reflex  causes  are  without  enth  Of  esp.'cial  imi^ortance  among  them 
are  those  actiug  through  the  sjiecial  senses.  The  rapid  movement  of  ohjects 
before  the  eves,  as  wlien  travelling  upon  i-ailways,  or  watcliing  monotonous 
repetition  of  movement,  as  exampled  by  the  weaves  of  tlie  sea,  is  a  frequent 
cause  of  vomiting,  and  sea-sickness  may  be  classed  here  as  probiibly  due  to 
disturlxinee  of  our  sense  of  equilibrium  resident  in  tlie  s(?micirenlar  *^inals ; 
but  children  are  fortunate  in  being  less  susceptible  to  tJxis  disturbance  than 
adults.  Smelling  ctertain  odors  may  result  in  emesis.  Reflexes  from  other 
organs  when  diseased  or  irritated  frequently  cause  vomiting.  The  irritation 
of  intestinal  pamsites,  aifections  of  tlie  peritoneum,  and  appendicitis  are 
common  among  these,  and  intestinal  oijstniction  causes  most  grave  emesis. 
Of  the  other  oi"gans,  those  of  the  respiratory  system  have  considerable  promi- 
nence in  causing  this  affection,  and  especially  in  those  of  nervous  mou!<l, 
irritabiiity  of  the  nose  or  larynx,  or  their  disease,  occasionally  causes  vomit- 
ing by  reflex  disturbanocj  and  an  irritable  pliarynx  is  even  more  active. 
But  to  complete  the  enumemtion  of  the  reflex  t^uses  were  an  endless  task. 

General  states,  such  as  hysteria  and  neurasthenia,  are  sometimes  acx?oni- 
panied  by  nervous  vomiting,  and  the  especial  form  of  the  affection  described 
as  cyclical,  periodic,  fitful,  or  recurrent  vomiting  must  receive  a  short  special 
description. 

Bymptomatology  and  DiagnoaiB. — These  two  divisions  of  the  subject 
may  Ive  treated  of  together,  as  the  vomiting  is  merely  a  striking  symptom 
of  some  extra-gastric  fonditiou  that  must  l>e  sought  out. 

But  a  few  words  on  the  regurgitation  from  an  overfilled  stomach  that 
is  so  frequent  in  young  infants.  This  is  a  purely  physiological  act  that 
occurs  after  too  large  a  feeding,  and  simply  returns  from  the  stomach, 
slightly  or  not  at  all  curdled,  the  excess  of  milk.  It  is  unattended  by 
any  further  symptoms  unless  the  overfeeding  l>e  continued  for  some  time, 
aud  tlie  restriction  of  the  amount  taken  at  each  feeding  is  all  that  is  need* 
for  its  future  prevention. 

Real  nervous  vomiting  may  be  met  with  of  all  grades  of  severity, 
may  occur  but  once  and  be  s^xju  over,  as  in  cases  depending  upon  powerful 
emotional  attacks,  or  it  may  recur  frequently  wuth  the  recurrence  of  the 
cause.  Again,  it  may  be  continued  for  so  long  a  time  or  be  so  gravely 
exhausting  in  its  severity  as  to  endanger  or  take  life.  Profound  hysteria 
or  organic  disease  is  usually  present  in  these  rarer  instances.  Between 
these  extremes  are  found  all  grades. 
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That  it  13  nervons  vomitiog  is  determined  by  the  absence  of  evidence 
of  local  affection  of  the  storaach  with  signs  of  organic  disease  elsewhere 
ftituated  or  of  depraved  ^xpneral  nervous  stiites,  and  in  this  we  are  aided  by 
the  pectdiar  characteristics  comratmly  exhibited  by  the  vomiting  itself* 

Short  attacks  in  which  the  cause  is  evident  are  recognized  at  once, 
Thus»  sea-siekncss  cnii  cause  no  doubts,  as  a  rule,  and  emotional  vomiting 
Ani  that  due  to  mpiJ  muvement  on  railway  and  other  conveyances  oixli* 
imrlly  exhibit  distinct  dcpGndent*e  upon  their  special  causes,  as  do  many 
others  of  the  reflex  forms. 

Under  the  title  of  *'vomitus  acidus"  Rosenthal  has  described  attacks 
of  nervous  vomiting  occurring  in  si- hof>I -child run  of  from  seven  to  eleven 
years  of  age  which  seemed  entirely  dcj>cndcut  upon  excessive  mental  strain 
in  study,  and  Leyderi  and  others  have  observt^  like  attacks  from  the  same 
cause,  Generiil  dysiieptic  symptoms  are  usually  present.  Hciidacbc  is 
frequent,  especially  in  the  attack,  and  vomiting  is  the  most  striking  symp- 
tom, which  may  be  i>eriodic  and  ixxnirrent  or  may  occur  daily,  lloaenthal 
has  observed  extreme  jmllor  of  tlie  skin,  a  sh)w  [)ulsc,  which  may  fall  to 
ttxty  ID  the  minute,  and  exajg^mted  nervous  excitability  or  depression, 
Theie  attacks  are  incontef^tably  the  i-esult  of  the  nervous  overstrain  in 
school,  but  are  more  distinctly  nervous  dyspei>sia  than  simple  nervous 
vomiting.  The  suspicion  of  the  dejiendence  of  nervous  vomiting  ui>ou 
organic  disease  at  onc^e  givi?s  an  element  of  gravity  to  the  case,  and  the 
elifitation  of  positive  grounds  for  diagnosing  disease  of  other  organs  is 
often  extremely  difficult.  The  diagnosis  of  hysteria  and  allied  states  is 
verj-  dangerous  without  careful  attempts,  at  least,  to  eliminate  all  connee- 
lion  with  actual  disease  of  the  stomach  itself  or  other  organs. 

The  absence  of  tenderness  and  distcntittn  of  the  stomach  and  of  marked 
ciiuigee  ID  its  size,  its  secretions,  and  its  motor  power  will  often  turn  our 
attention  to  other  causes  of  the  vomiting.     A  suspicion  of  a  nervous  origin 
will  be  furnished  by  tlie  ]_>eculiarjties  of  the  vomiting.     Functional  cases 
an*  frequently  accompanied  by  a  surprisingly  slight  effect  upon  the  geneml 
ttfii^th  and  nutrition,  and  are  d(^]>cuil('ut  rather  upon  even  the  slightest 
inmtal  and  moml  causes  tluiu  upou  cither  the  quantity  or  the  quality  of  tlie 
fi)od.     Not  uncommonly  all  i-jitional  food  is  rejectc<l,  and  only  the  most 
bimrre  and  seemingly  impossible  diet  is  acceptable.     A  curious  selective 
fiwiilty  IS  sometimes  shown,  certain  special  artich^s  of  diet  Ixing  rejected 
from  i^*veral  ingested  at  the  same  time.    Tlie  vomiting  likewise  often  txvui's 
vlieii  the  stomach  is  empty.     Frequently  the  act  is  accompIish*x]  with  the 
i»liQ4?st  ease,  and  it  is  apt  to  be  without  nausea  or  retching.     In  such  cases 
we  find  no  fever.     Prostration  and  exfiaustion  arc  dcjHnnlent  uijon  the  se- 
verity of  the  vomiting  only,  and  there  are  often  evident  signs  of  hysteria  or 
of  aff€eti(>ns  related  to  it.      The  diagnosis  of  pui'ely   functional  nervous 
vomiting  must,  however,  be  put  aside  until  we  have  establisht?d  the  non* 
exMCence  of  disease.     The  exclusion  of  organic  centric  vomiting  from  tuber- 
iSilar  meningitis  will  frequently  give  greatest  anxiety.     The  vomiting  here 
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is  usually  projectile,  stuldcn  ami  foreible,  and  without  nausea  or  retchings 
Fever  is  present,  of  irregular  type,  but  eantiniiing,  and  if  we  fiud  an  irrcgt 
lar  pulse  or  respiration,  aod  apathy  hrokeu  hy  frequent  moans  or  shriek 
of  agony,  so  strikin^^  a  picture  is  presented  that  it  is  not  iTtidily  ovec 
lookeii  or  forgotten.     Tlie  examination  of  the  eye-^rrounds  should  Ik?  ahvay4 
undertaken  in  suspicion  of  this  disease  or  of  brain  tumor  or  abseess,  and  thi 
s(>erial  mental  and  localizing  signs  of  tlie  latter  affw^tions  will    usual Ij 
apppJir  ujmu  sufficient  examination. 

The  possibility  of  the  onset  of  acute  infectious  diseases  must  be  foreseeii| 
and  dismissed  only  after  repeated  examination  has  failed  to  demonstrate 
theni» 

Abdominal  affections  other  than  those?  of  the  stomach  are  so  ini[K>rtniit 
as  to  demand  much  more  earnest  endoavnr  towanls  their  elimination  than 
19  usually  accorded  them,  and  signs  of  intestinal  otetruction  and  ai>|)endi- 
citis  are  to  be  particularly  lookt*d  for  by  pal|mttou  of  the  alxlonien  and 
rectal  examination.  Intestinal  parasites  and  irritation  of  the  genitals  must 
be  exchide<l,  and  urinary  examinations  are  always  essential. 

Prognosie. — Nervous  vomiting  dei)ends  ujion  such  varie^l  causes  that 
a  prognosis  can  never  be  safely  stated  until  the  origin  is  discovered.  It  is 
then  nsually  included  with  the  prognosis  of  tlie  causal  condition.  Occa- 
sionally without  organic  disease  the  vomiting  itself  is  so  pei*sistent  or  so 
violent  that  it  may  induce  the  gravest  exhaustion,  or  even  death.  No  ruk 
can  Ijc  estalilished  in  such  cases,  and  the  practitioner  must  de[>end  up<in 
his  ol.>s<n'vation  of  the  individual  resisting  powers  and  (kf  the  gravity  of  the 
vomiting. 

Treatment. — The  main  indication  is  to  find  the  cause  as  soon  as  {xis- 
sible  and,  when  Icasible,  prevent  its  further  action  or  recurrence.  But  tins 
may  not  be  at  once  possible,  aud  the  vomithig,  if  continuing,  must  be 
stopped  to  prevent  exhaustion  or  resultfint  inflammation  frf  the  stomach. 

Local  sedative  measuiTS,  such  as  ice,  smalt  portions  of  hot  or  (*old  drinks, 
or  ap|>lications  to  the  epigastrium,  otien  lail,  as  docs  medication  witli  calo* 
mel,  bismuth,  and  the  like.  More  sacx?essful  are  nervous  sedatives,  such  »^l 
the  bromides  of  sodium ,  strontium^  or  ]^>tassium,  and  cliloral  is  often  m\- 
periur  to  l>romides.  I^Hidannm  in  iniauts  or  mcirphiue  in  older  childr«ni 
is  sometimes  indis^>en.sable  as  a  hist  resort,  or  shoidd  lie  used  early  if  thd^f 
indications  are  urgent,  Thi^se  are  all  usually  Ix^t  j^ivcn  !)y  re<.*tum,  or,  in 
case  of  morphine,  iiypodcrmically,  but  sometimes  their  direct  action  on  the 
stomach  is  most  useful.  Used  for  this  puriKjse,  menthol  also  is  effective 
If  exhaustion  l>e  sufficiently  marked  to  require  stinuilants,  iced  champagii 
and  dilute  brandy  and  water,  the  latter  given  hot,  are  nften  well  recseivc 
by  the  stomach  and  may  act  as  sedatives*  If  their  use  in  this  way  is  ir 
possible,  stimulation  may  be  given  either  by  rectum  or  hypxlerniiciilly. 

That  no  food  should  Ijc  admin istei'ed  while  its  ingesti4ju  pridungs  in 
aggravates  vomiting  is  a  gotMl  general  rule.  When  the  vomiting  is  ootv 
tinned  fnr  but  a  short  time  food  should  Ije  entirely  omitted,  and  when  mor 
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exU^mled  rectal  alinieDtation  is  to  be  used  if  piissible.     But  the  exhaustion 
from  lack  of  food   may  become  so  severe,  esjiecially  if  the  reetuui  reject 
mulritlve  enemas,  that  we  are  riceasioually  oblige*i  to  risk  irritation  of  the 
^tj^Rnikih  in  the  hope  that  mme  food  taken  may  be  relamed  even  when  it 
ttumUbntly  irritating.     The  vomiting  is  sometimes  continued  by  the  ex* 
haQiHon  when   footl  would  relieve  it.      That   peculiar   food   is   not   infre- 
qiientlv  ixjceived  by  the  etomaeh  ako  makes  a  eeilaiu  amouut  of  exi)eri- 
Bientatkm  in  diet  sometimes  allowable,  esiK'eially  where  the  eaiise  is  found 
in  tiuictional  states.     When  tlie  stomach  has  been  miieh  irritated  by  the 
vomitiug,  subsequent  earelesr^sness  in  diet  is  very  apt  to  lead  to  gttstritis,  and 
10  all  oases  thi.s  isequel  should  be  guarded  against.     The  general  manage- 
ment after  vomiting  has  tH:^'ase<l  is  to  ije  guided  f>y  the  cause.     In  instauees 
due  to  over-study  the  indication  h  clearly  to  take  tlie  i-hild  from  scliool  for 

a  time. 

CYCLICAL   VOMITING. 

C\*elioal  vomiting  is  a  .sfjeeial  form  of  ivorvoos  vomiting  in  which 
tttacks  of  limitixl  duration  iwjcur  at  irregular  |3eriod8  from  no  detinitely 
jfclermined  cause.  The  attacks  may  be  not  distinctly  cyclical  in  their  oec^ur- 
rcncejnit  their  regularity  is  so  freipicntly  pninoinifjed  as  to  allow  of  the 
^ui^nii  application  of  this  term.  Some  cases  show  no  marked  periodicity. 
ThiMlisoixler  is  by  no  means  limited  to  children,  but.0(x;urs  at  all  ages. 

Etiology. — That  the  disf>rder  is  not  luimaniy  depeudeut  upuu  disease 
of  the  stcmiach,  cither  organic  or  functional,  I  am  convinced,  tiiough  ol> 
*rvers  as  able  as  Fenwick  describe  it  as  a  rccurrt^nt  catarrh,  The  entire 
tbfietjce  of  gastric  symptoms  between  the  recurrences,  and  the  frequent  lack 
of  any  reason  for  accepting  the  existence  of  an  intkmcd  mucous  niemlvrane 
fJtiring  the  attac^ks,  together  with  the  iximmun  evidences  of  dei'angcment  of 
the  nervous  functions,  are  to  me  sufficient  proofs  of  its  dependence  upon 
ioflycDoes  lx*yond  the  stomach,  though  what  these  inflneuces  are  cannot  be 
"toted.  Some  cases  w^hieh  have  l^een  piiblislied  under  this  title  may  perhaps 
belong  to  another  class  of  neuroses  of  the  storaaeh  ;  they  are  not  improbably 
*5tiaple8  of  (>erifKlic  hyperst^cretion.  There  are  others,  however,  of  which 
I  Imve  seen  several  examples,  in  which  there  was  apparently  no  abnormality 
of  «ecr^on.  For  these  eases  we  have  no  ade*|uate  explanation.  Nervous 
depression  is  the  nth  in  the  subjet?ts  (>f  the  affection,  and  ex[xisure  to  cold, 
coKilioD,  or  other  well-defiu*.'<l  ctuises  may  bring  on  attacks,  but  in  what  way 
lllireialt  is  produced  is  not  known,  Leydeu*s  origiual  explanation  of  the 
^nditioii  as  a  neurosis  of  the  vagus  is  attractive,  but  leaves  us  in  want  of  a 
knowledge  of  the  nature  of  the  neurosis.  The  vomiting  may  be  elimi- 
^ve  of  some  ptomaine  ref^irrcntly  produced  or  accumulating  in  the 
•JBtmi,  and  the  increased  toxicity  of  the  urine  observed  by  Herter  in  one 
of  Holt's  cases  is  an  im|Mirtant  support  for  tJiis  view,  but  the  origin  of 
'Mm  |x>ssible  ptomaine  is  imknown.  Malaria  iu  rare  eases  seems  to  give 
*to  it,  and  it  may  follow  other  acute  diseases.  Thus,  one  of  Gee's  cases 
^^  be  connected  with  no  cause  ijther  tlian  an  attack  of  measles  w^hich 
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occurred   twelve   months   previously,  and  I  have  seen  it  follow  typhoiij^ 
fever.     Holt  has  noted  the  frequent  coexistence  of  a  uric-acid  diathesis*     ^M 

Symptomatology. — The  attacks   are  very  frequently    preceded    and 
accompauied  by  headache,  whicli  is  at  times  of  great  severity.     Pain  in  the 
abdoraen,  most  marked  iu  the  epigastrium  or  around  the  navel,  likewise 
often  precedes  the  outbreak  of  vomiting  ;  this  may  als^i  persist  throughout. 
The  pain  may  Ije  bo  severe  either  before  or  during  the  attack  that  its  relief 
is  the  all-imj>ortant  necessity.     Commonly,  toOi  for  a  period  of  a  few  hours 
to  a  day  before  the  vomiting  comes  on  there  are  languor  and  mental 
pressiou^  and  the  bowels  are  often  constipated,  though  they  may  be  1 
or  normal.      The  temperatiii'e  is  fi'equeutly   found  to  risi*   preceding 
vomiting,  and  rapid  elevation  during  the  attack,  with  often  quite  as  sudden 
fall,  may  or  may  not  ^x'cur.     To  these  variable  general  symptoms  efforts  at 
vomiting  are  s<x>u  addetl.     These  occasionally,  m  in  one  of  Gee's  axstjs, 
result  only  in  violent  retching,  but  usually  the  contents  of  the  stomach 
are  expelletl,  followed  by  bile-stained  or  waterv  fluid,  Sf-imetinies  contain- 
ing a  little  mucus,  and  the  violence  of    tlie  straining  may  be  such   that    y 
the  vomit  contains  a  little  blood.     The  acidity  of  the  vomit  has  no  constanl^ 
charaeteristien.     There  are  great  variations  in  tjie  severity  of  the  attacks, 
b(.)th  in  ditl'erent  individuals  and  in  the  same  patient  in  diilerent  seizuj-es. 
Thus,  vomiting  may  be  rather  mild  and  continue  but  a  few  hours,  or  it  mav 
be  of  great   violence  for  but  a  short  time,  while  other  cases  go  on  tbiM 
several  days  with  more  or  less  exhausting  emesis.     Food  sometimes  aggra- 
vates it  greatly,  though    it  cannot   ever    be  .said   to  start    it.     In  other 
instances  it  is  entii*ely  independent  of  food,  and  retching  persists  with  an 
empty  stomach.     More  raivly  taking  nourishment  into  the  stomach  act&H 
soothingly.     The  irritability  of  the  stomach  to  food  may  vary  at  special" 
times  in  the  day.     Thirst  is  usually  very  gr^it  in  severe  cases,  and  is  diffi- 
cult to  relieve  while  the  attack  lasts.  ^ 

When  the  expulsive  etlbrts  last  for  more  than  a  part  of  a  day  the  re*^ 
sultan t  exhaustion  often  grows  alarmingly  dangerous,  and  the  [mtient  may 
lie  almost  unconscious,  wnh   profoundly  depressed  expression  and  weak, 
irregular,  or  almost  impaliiable  pidse. 

The  cessation  of  active  symptoms  is  usually  rather  sudden,  though 
vomiting  may  have  been  lessening  somewhat  before  it  finally  ceased. 
that  then  remains  is  exlmustiou,  sevei^  abdominal  tenderness,  and  aching^ 
from  the  violent  nmsi'ular  effort,  and  gastric  symptoms  wase  until  the  dis- 
turbance recurs.     The  one  remaining  evidence  of  derangement  of  the  diges- 
tive tract  that  has  been  observcfl  with  some  frequency  is  an  abnormally  light 
or  clay-like  color  of  the  stools. 

DiagnosiB. — This  is  almost  entirely  included  in  the  consideration  of 
the  diagnosis  of  nervous  vomiting  iu  general.  Meningitis  and  nephritis 
are  especially  to  \ye  excluded.  The  examination  of  the  urine  and  a  little 
time  si>eut  in  watching  for  other  brain  symptoms  will  do  this.  Acute  in- 
digestion is  distinguished  l>y  the  dej>endence  of  the  attacks  of  this  disorder 
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Upon  some  cause  acting  upou  the  stomach,  usually  errors  in  diet^  and  by 
tbe  lesser  severity  and  generally  shorter  duration.     Gastritis  has  a  longer 
ooorse.  with  evidences  of  changes  iii  tijo  fonctioos  of  tlie  stooiach,  and  epi- 
gastric tenderness  and  pain  are  frequently  continuously  severe.     It,  too,  is 
^lependent  upon  abuse  of  the  tstomach,  and   rarely  as  severe  as  cyclical 
'%*oiniting  often  is.     The  latter  has  c*omuionly  a  well-defined,  self-limited 
^30ur9e  which  often  conies  to  a  sudden  stop. 

ProgrnoBis.^ — The  prognosis  of  the  attack  depends  upon  the  resulting 

aitstion.     As  to  recurrences,  it  can  only  be  said  that  when  definite  causes 

unknown  a  definite  prognosis  cannot  be  given.     Sjx^aking  broadly,  the 

outlook  for  escape  from  future  attacks  is  commensurate  with  the  iniprove- 

3ent  of  the  general  health. 

Treatment. — The  %^omiting  should  be  conlrolkd  during  the  attack  by 
!  of  the  means  suggested  under  the  treatment  of  the  general  subject  of 
DC^n^ous  vomiting.     To  these  I   would  add    that  antipyrin  is  especially 
^^w-erthy  of  a  trial  in  this  particular  disonler,  and  that  the  bowels  are  so 
fineqnently  constijmted  that  their  condition  should  always  l>e  inv^estigated  at 
«>cioe,and  an  overloadetl  bowel  relieved  by  enema  or  quickly  acting  laxa- 
tives or  mild  purgatives.     Indeed,  if  the  vomiting  l>e  antieij>ated  from  the 
oocurrenoe  of  pr<jdromal  flvraptonis,  it  may  he  sometimes  aborted  by  a^l- 
muufitering  Epsom  or  Rochelle  salts  or  calomel  in  sufficient  quantity  to 
ctose  free  purgation. 

Recurrence  must  be  striven  against  by  the  endeavor  ti^  increase  the 
nenroQs  power  of  the  child  and  correct  faults  in  metabolism.  For  both 
purposes  daily  spongings  with  brisk  friction  following  are  always  to  be 
W8ed  and  proper  habits  of  exercise  instituted.  Iron  is  indicated  in  anaemia, 
*n(i  often  arsenic  in  this  and  other  conditions  of  nervous  depression,  and 
^lychnine  and  bitter  tonics  are  frequently  valuable.  Lithia  and  alkalies  or 
^'alcrs  containing  these  improve  the  lithfemic,  and  in  this  constitutional 
tfndeucy  diuresis  should  l>e  promoted  by  di'iokiog  water  fix^ly.  The  diet 
Aotild  include  no  sweets  and  but  little  starches,  while  liver,  kidney,  oysters, 
^lod  other  articles  rich  in  nuclein  should  be  eschewed. 


GASTRALGIA. 

Definition. — A  neurosis  cliarac*terized  by  lancinating  pain  in  the  epi- 
gWriiim  which  occurs  without  known  local  cause. 

Oi]ganie  lesions  of  the  stomach  are  at  times  found  in  cases  that  have 
M  gastralgia,  but  they  are  not  necessary  to  its  causation  ;  most  of  the 
<*tt  of  true  gastralgia  liave  ctjme  to  autopsy  showing  no  lesions,  and  when 
*ooh  arc  present  it  is  necessary  to  show  tliat  it  was  a  true  gastralgia  accord- 
'^gto  our  definition  of  the  aflFection,  for  in  many  such  cases  it  is  the  pain 
*^f  involvement  of  the  nerves  by  organic  disease.  Disturbance  of  the  gas- 
*nc  functions  may  be  present  or  absent,  and  the  synonyms  which  imply  ex- 
^Jtoce  of  such  disturlmnoe  are  inaccurate  and  should  l>e  discarded.  Thus, 
***p«sm  of  the  stomach*'  is  a  name  which  arises  nither  from  the  patient's 
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aeusatioDB  than  from  tlic  real  exi^teiicje  of  spaam.  In  spasm  of  tlie  pylr»fvift 
there  is  probably  always  some  loc-al  cause.  Cardialgia  is  a  term  more  gcD- 
erallv  urhI  for  tite  burning  puin  ielt  under  the  erisiform  cartilage,  and  due 
ordiDarily  to  hyjxTatndity  of  the  stomach  eoutt'ut^, — the  ''  heart-bum"  d 
the  laity.  Gastmlgia  is  opposed  to  this  in  baviug  iio  constant  relation 
with  changes  in  the  ga^strio  acidity,  and  the  pain  in  tlie  nenmsis  is  mure  ex- 
tended and  may  affect  any  part  or  the  wiiole  of  tlie  epigastrium.  Stonjacli- 
enlics  from  indigestion  are  entirely  separate,  and  the  term  oolic  with  any 
adjective  has  no  place  hei*e*  Of  the  Englislj  synonyms  used  nontj  are  il- 
ceptaide  but  neimilgia  of  the  stomach  and  gastrodynia. 

True  gastralgia  is  rare  in  cljiUlrcn,  as  are  other  forms  of  neuralgtaSp  but 
its  occasional  occurrence  makes  a  descriptiuu  of  it  necessary  to  preveot 
confusion  with  other  aflections. 

Etiology, — The  nmses  of  this  syniptom  are  as  various  as  are  the  caosef 
of  other  neurosee* 

A  neurotic  ancestry  is  uudouhtedly  the  usual  history.  Whco  stthiffli 
of  gastmlgia  Imve  not  sprung  fi\)m  a  stock  exiiibiting  much  disease  or 
irregularity  of  the  nervous  mechanism,  depressing  overstrain  or  enervating 
excesses  may  usually  be  traced  in  their  elders.  An  unstable  temi)eniiDeol 
results  in  the  child,  which  is  often  intensified  by  tlie  indulgences  allowt^d 
by  parents  or  by  their  poor  judgment  in  rearing  their  offspring.  Primarf 
anseniias  or  those  of  secondary  nature  and  the  debility  of  disease  or  ill  uu* 
tritiou  frequently  exist.  Girls  are  more  dis{K>fietl  titan  boys  to  gastralgttjai 
they  are  more  liable  to  all  functional  nerv<ms  atlections. 

One  infectious  dist^ise  in  particular  has  a  deJioite  relation  with  it,  fof 
the  paroxysms  of  a  malaria  may,  as  Niemeycr  has  ]>omtcd  out,  be  markw 
by  neuralgias  in  lieu  of  a  (hill 

Emotional  scenes  and  shock  may  inaugurate  gastralgia  of  all  gwto 
from  the  most  fleeting  to  diose  of  extiH^me  |)ersistenct%  and  it  is  at  tirof^* 
form  of  traumatic  neurosis.  The  abuse  of  alcohol,  while  frequently  acti'* 
in  adults,  is  too  rare  in  childi-en  to  need  attention,  but  the  immi*derate  tt^ 
of  tea  and  coffee  is  not  uncommonly  the  cause,  particularly  in  the  lo'^^ 
classes,  who  so  often  allow  large  quautities  of  these  drugs  even  to  v^ 
young  children.  In  the  later  stages  of  childhood,  as  in  adults,  I  b-*^'^* 
frequently  fouud  gastralgias  ilue  to  tobacco,  more  commonly  when  usetl  ^" 
the  form  of  cigarettes,  and  Stille  makes  this  abuse  the  most  common  c^*^* 
in  adult  males  in  this  country.  In  jiersons  priHlisjJosed  to  the  affecC  ^^ 
there  is  no  doubt  that  the  ingestion  of  indigestible  food  may  cause  atta<*^*** 
Whetlier  continued  dietetic  ermrs  can  by  local  irritation  cause  the  affec*-*^*" 
is  with  ditbculty  decide<l,  as  the  pain  from  indigestion  is  hard  to  elimi*^"**** 
in  coming  to  such  a  decision.  Such  a  i^esult  is  pn^bable,  but  oertJiinly  ^^ 
common. 

Symptomatologry* — The  supreme  symptom  is  tlie  pain,  and  to  ^^"^ 
are  due  all  the  other  manifestations  iu  the  Uhual  form  of  the  attack.  '^^^ 
the  stomach  either  empty  or  full,  wtthont  apparent  cause,  sud<len  {^atin  > 
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tiinough  the  epigastrium,  of'euch  severity  that  with  a  scream  of  severe  suf* 

feiring  the  child  \vT!the>§  aboiitj  or,  doubling  up  the  body,  presses  its  hands 

forcibly  against  the  epigastniim,  the  eouutenanee  expressing  its   torment. 

The  pulse  at  this  time  is  always  tense  and  usually  slow,  probably  from 

stJmnlation    of  the  pneuniogastric*      Sometimes   it   ie   excessively  rapid. 

Thifi  pictum  may  be  eontinued  for  hours  almost  without  var[au(e,  or  there 

may  be  suecessive  darts  reiievii^l  by  deceptive  intervals  of  appaiTMitly  final 

oeseatioQ.     Again,  it  is  very  evanescent,  and  there  is  but  a  scream  and  a 

flash  of  pain,  with  wliich  the  child  stops  its  pafitime,  and  all  is  then  over 

l>ut  the  start  and  tlie  fright*     Witli  tiny  severity  of  pain  vomiting  occa- 

isionally  occurs.     With  the  continuance  of  the  suffering  comes  exhaustion, 

l*^ll^  {lallor  and  cool,  relaxe<l   skin,  and  flagging  pulse.     The  pain   may 

^■adiate  to  the  thest,  and  in  nnoommon  exampk'S  to  the  shoulders  and  arms, 

V  ctv  u  en  rot  ie  children  not  uncommonly  sliow  dyspnoea  and  irregular  heart- 

tt«^ion  before  or  during  the  attack,  and  with  an  hysterical  tendency  any 

ttianifc^station  of  that  disorder  may  appear. 

Physical  examination  of  the  abtlomen  will  reveal  nothing  more  than 
I'^^traction,  or,  with  exhausting  protraction  of  juiin,  relaxation.  Tenderness 
**  lk>t  UBually  present.  There  is  at  times,  cspti'ially  in  the  evidently  hys* 
^^••ical,  an  exressive  9n[K?rfieial  hypereesthesiaj  but  pressure  commonly  re- 
lie^^es  the  pain, 

Attacks  of  gastralgra  frequently  recnr,  but  neither  its  reappearance  nor 
we  time  bctw*cen  attacks  can  lie  forest^en.  It  is  usually  of  very  iri^gular 
•^Pcarrenc^j  though  mx^asJonally  almost  i>eriodic. 

DiagnoeiB,^ — The  exclusion  of  other  affections  of  the  stomach  is  com- 
piiratively  easy. 

Gastric  uh*er  bears  greatest  resemblance  in  the  character  of  the  pain,  but 
^lia  (li**ease  is  almost  always  accompanied  by  cjther  characteristic  symptoms, 
^*ich  ar*  hiematemesis,  more  constant,  severe,  and  local  izetl  tenderness,  pain 
^*|>ending  on  ingestion  of  ftxKl»  j>eculiar  vomiting,  and  disturbance  of  the 
latric  fimctioas  between  attacks.     Gastritis  and  dyspepsia  have  far  less 
M^cre  pain,  as  a  rule,  are  less  sudden  in  oust't,  and  have  fever  and  physical 
^giJ8  and  symptoms  of  disturbed  function. 

Other  diseases  than  those  of  the  stomach  are  often  much  more  difficult 
^f  exclnsion. 

With  fleeting  attacks  the  resemblance  to  pef it  awl  may  be  great,  and 
-^e  exclusion  of  the  latter  is  of  extreme  imiKH'tance  in  prognosis  and 
^^Teatment.  Such  cases  must  l:>e  de<'ided  by  continued  watching,  with  the 
aforting  reflection  that  this  esiLMx-ial  form  of  pain  with  minor  epilepsy  is 
"^Tj"  nncommon,  I  have  known  of  but  one  sneh  case.  In  this  the  child 
*^«oiild  suddenly  oease  its  play,  give  a  scream  of  i>ain,  and  return  to  its  toys. 
^  afitrwards  pass*xl  into  major  i^pile[Tsy  ami  died. 

Interc<istal  neuralgia  is  diirerentiated   liy  the  different  location  of  the 

tin,  the  interference  with  respiration,  and  the  presence  of  hyperai'stliesia 

painful  p>ints  along  the  course  of  tlie  intercostid  nerves.     Hepatic  colic 


636 


DISEASES   OF  THE  STOMACH. 


has  usually  icterus,  some  considerable  prolongation  of  the  pain,  tender 
in  the  hypochondrium,  clay-like  stools,  and  often  gall-stones  in  the  fseces. 

Epigastric  hernia,  on  which  Vulpiiis,  Roth^  Knttner,  and  others  have 
80  strongly  dwelt,  is  usually  distinguis^hed  by  the  hernial  protuberance. 

Treatment* — The  relief  of  the  pain,  if  still  continuing,  is  the  first 
necessity.  Hot  applications  often  relieve  greatly*  If  there  be  a  pr 
nounced  hysterical  element,  vigorous  counter-irritation  with  the  actu 
cautery  may  l>e  wonderfully  effective,  while  most  cases  are  l>enefited  bjl 
hot  mustard  plasters,  and  in  protracted  pain  by  tincture  of  iodine.  Ho 
drinks  without  medication  may  be  sufficient  internally,  but  small  portion 
of  whiskey  or  brandy  given  hot,  or  a  few  drops  of  chloroform,  will  do  better.1 
Aeetanilid,  phenacetin,  exalgin,  and  like  preparations  will  often  relieve  con- 
tinued pain,  while  laudanum,  codeine,  or  morphine  may  be  used  in  severe 
or  protracted  cases,  though,  as  in  all  conditions  liable  to  recurrence,  they 
are  to  be  avoided  when  ]>ossible.  ^M 

If  suspicion  exist  that  the  attack  is  due  to  indigestible  food,  it  is  well 
to  empty  the  stomach  by  lavage  or  emesis,  or  to  administer  a  brisk  pur-     n 
gative.  ^ 

To  prevent  recMirrances,  tea,  coffee,  and  tobacco  should  be  proliibited  and 
errors  in  diet  corrected,  and  especial  attention  should  Ije  given  to  hygienic 
details. 

Of  drugs  arsenic  is  {>erhaps  most  useful,  and  iron  should  be  added  in 
anfiemia.  Cod -liver  oil,  with  hypophosphitcs,  occasionally  gives  even  better 
results,  alone  or  with  the  conjoined  use  of  arsenic  and  iron.  Subnormal 
gastric  functions  should  receive  attention,  with  liydrochloric  acid,  pepsin, 
and  stomachics,  and  irritability  reduced  by  silver  nitrate,  bismutli,  or  other 
sedatives.  The  tendency  to  gastralgia  is  sometimes  overcome  by  lavage, 
douches,  and  electricity. 

Only  in  highly  neurotic  subjects  and  when  other  means  are  unsuccessful 
is  it  wise  to  resoil  to  bromides,  valerian,  and  the  like,  and  then  they  should j 
be  used  only  temporarily  and  omitted  as  soon  as  possible. 

ORGAmC  DISEASES. 

ACUTE   GASTRITIS. 

Definition. — An  acute  disturbance  of  the  gastric  functions  arising  from 
inflammatury  lesions  of  the  stomach  and  accompanied  by  symptoms  of 
inflammation  of  that  organ.  i 

Etiology;— The  same  causes  that  bring  on  attacks  of  acute  dyspepsia 
are  active  in  producing  gastritis.  In  such  case  they  are  usually  either 
brought  to  Ix^ar  upon  loss  resistant  subjects  or  are  themselves  more  violent* 
The  same  predisposing  causes  are  found  in  physical  imjierfections  of  an- 
cestors, or  in  ac([nired  frailty  of  constitution  of  the  child,  induced  by  disease 
or  bad  hygiene. 

The  active  cause  of  simple  gastritis  is  commonly  found  in  errors  in 
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diet  or  exposure  to  cold.     Bad  feeding  is  undoubtedly  the  ordinary  cause 

in  in&nts,  and  acts  with  great  frequency  in  older  children.     The  influence 

of  damp  and  cold  is,  however,  t4>o  frequently  overlooked,  and  moat  casea 

may  tje  traced  to  these  exciting  causes  or  to  excessive  heat,  if  jmlpable  errors 

in  diet  cannot  be  found.     Nervous  influences  rarely  cause  gastritis  directly, 

fcut  the  dyspepsias  which  they  frequently  set  up  may  produce  inflammatory 

uges  secondarily. 

When  the  influence  of  dietetic  errors,  cold,  and  high  temperature  is 

nded,  the  most  common  causes  are  the  acute  infectious  fevei-s,  among 

ich  influenza  has  recently  gaine?il  an  extremely  prominent  place.     Some 

ific  germs,  as  the  diphtheria  bacillus,  may  directly  invade  the  stomach 

^tnd  give  rise  to  a  si>ecial  variety  of  inflammation.     The  ingestion  of  toxic 

s%ibstances  causes  gastritis  which  may  be  indistinguishable  either  clinically 

or  post  mortem  from  the  stMi'ailed  simple  form.     Usually,  however,  such 

caoses  produce  peculiar  symptoms  and  readily  recognized  lesions. 

Pathology. — In  the  simple  form  the  mucous  membrane  is  covered 
witli  a  thick,  sticky  layer  of  mucus.  The  color  may  be  even  whiter  tlian 
Wukly  or  there  may  be  much  congestion,  and  very  frequently  there  are  small 
extravasations  of  blood  and  hemorrhagic  erosions.  The  surface  of  the 
rouoons  membrane  looks  dull  and  opaque. 

The  microscope  ahf»ws  many  cells  and  some  blood -corpuscles  in  the 
mucus.  The  epitheliom  on  the  surface  of  the  mucous  membrane  itself  is 
frequently  in  gi-eat  part  lost^  and  the  celts  that  remain  are  filled  with 
ffiUcQs^  cloudy  or  shnmken.  The  tubules  have  the  lumen  filled  with  a 
gninalar  debris,  the  glandular  cells  are  ill  deflued  and  cloudy,  and  the  nuclei 
8taiD  hadly.  The  tubules  themselves  are  but  poorly  outlined  tlie  one  from 
tke  otlier.  The  interstitial  tissues  are  filled  with  small  round  cells  to  a 
grettcr  or  lesser  degree.  Sometimes  this  interstitial  infiltration  is  more 
pponounced  than  tlie  lesions  of  the  muoous  membrane,  or  the  contrary 
iMj  be  true.     Usually  the  two  have  a  nearly  equal  share  in  the  picture. 

Toxic  gastritis  may  give  the  same  appearances  if  the  causal  agent  be 
ooiHsorrosive.  Some  non-corrosive  drngSj  as  alcohol  and  phosphorus, 
<*o»  only  fatty  degeneration  of  the  epithelium,  which  may  not  be  evident 
without  the  raicrosc^ope.  Non-corrosive  poisons,  such  as  copper  or  arsenic, 
then  present  in  such  concentration  as  to  give  rise  to  ver>'  violent  action, 
**Ufte  an  intense,  fiery  injection  of  the  stomach ;  corrosive  poisons  cause 
'iWally  the  same  intense  hypcnemia  and  more  or  less  destruction  of  the 
OniootA,  with  formation  of  sloughs  or  dark  eschars. 

Phlegmonous  gastritis  may  be  present  in  one  of  two  forms^ — as  a 
'ociliaed  abscess  or  as  a  diftuse  infiltration  of  tlie  walls  with  pus.  It  is 
'•'ein  either  form. 

Membmnous  gastritis  has  been  found  with  diphtheria  of  the  fauces^ 
Annh^  favns,  scarlatina,  variola,  and  other  acute  and  chronic  infectious  dls- 
<^ifies,and  occasionally  with  a  violent  simple  gastritis.  At  times  there  seems 
to  U»  little  involvement  of  the  mucous  membrane*     Then  the  false  meir 
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brane  alone  is  tlismvcrttL     In  other  instances  there  are  (cellular  changes  1 
much  infiltratiun  of  the  iDterstitial  tissue,  and  the  membnine  is  strongljj 
adherent  to  the  stomach-wall     The  favorite  site  for  the  raerabrane  is  tl 
pyloric  region. 

SymptomatologT. — The  beginning  of  an  attack  of  acute  simple  gaa 
tritis  cannot  be  satisfactorily  diffoi-entiated  from  acut€  dyspej>sia.  In 
fants  dietjctic  erroi's,  exposure  to  cold  or  to  exce!^sive  heat,  ueually  precede 
the  onset  with  the  symptoms  that  have  Ijeen  descri!)ed  in  treating  of  acut 
dy8|>epsia.  Oft^n  at  the  start  the  vomiting  is  more  severe,  and  the  vomili 
contains  much  mucus  and  even  streiiks  of  blood,  but  the  vomiting  of  dys 
pepsia  may  be  very  violent.  Tenderness  iu  the  epigastrium  and  pain  ar 
often  quite  severe  in  gastritis,  less  frequently  so  iu  dysppsia.  Only,  hov 
ever,  after  a  day  or  two  has  passed  do  distinctive  signs  of  gastritis  appear. 
Then,  instead  of  convalesoenw,  we  have  a  continuation  of  the  symptoms* 
The  vomiting  persists,  with  perha^JS  less  tn^ueney,  or,  it  may  be»  growing  „ 
worse.  Much  mucus  is  found  in  the  vomit,  free  hydTOchloric  acid  is  absentJl 
and  the  corabinetl  acid  is  present  in  but  small  amounts^  if  at  all.  Lactic 
and  vohitile  acids  ai*e  usually  found  if  food  is  Ix^iug  taken,  but  otWn  none 
can  be  taken  aud  the  vomit  C4>nsists  only  of  mucus  and  watery  bile.  This 
inability  to  retain  IbtKl  persists  much  longer  than  with  dyspepsia,  and  vomit- 
ing may  be  for  days  excited  by  any  attempt  at  iugestiou  of  fo^jd.  In  otixer 
rases  it  occurs  with  the  stomach  either  full  or  empty,  from  tlie  violence  of 
the  inflammation  alone.  Fever  rai'ely  remains  very  high  lor  more  than  a 
day,  though  I  have  seen  it  touch  104^  F.  frc^pieutly  for  iieurly  a  week.  Its 
usual  course  is  to  drop  to  101^  or  102°  F.  after  the  first  rise  and  remain 
about  that  point  for  a  few  days,  dropping  slowly  to  normal  as  the  symp- 
toms disj\pjK*ar.  At  times  its  course  is  very  iri-^'gular,  and  some  mild  t*aset  J 
show  even  almost  normal  tempemture,  but  the  height  of  continued  fever  is" 
a  pretty  good  indication  of  the  severity  of  the  lesion  in  the  stomach.  Pain 
and  tenderness  are,  as  mentioned,  apt  to  be  marked  from  the  l>eginoing, 
and  are  often  cjtiite  severe.  As  the  case  progresses  aud  convalescence  l>egins 
they  det*rease,  and  the  paiu  does  not  usually  continue  long.  The  tender- 
ness is  inclineil  to  jiersist  longer  in  slighter  degree,  and  a  little  tenderness 
or  disr^omfort  often  i^mains  even  for  some  time  after  all  active  symptoms 
have  disappL*ared.  Epigastric  disteutirm  is  present  from  the  beginning, 
tliough  often  not  marked,  aud  is  apt  to  persist  some  days  after  vomitiogl 
and  fever  have  ceased. 

The  more  violent,  at  least,  of  the  symptoms  will  commonly  disappeai^ 
within  a  week  or  ten  days,  and  fi-equeutly  the  vomiting  and  fever  in 
especial  may  not  l^e  continued  longer  than  four  or  five  days.  There 
always  some  weakne&s»  however,  aud  if  the  attack  has  been  violent  a  goo 
deal  of  exhaustion  will  remain.  The  irritability  of  the  stomach  will  coi»* 
tiuue  for  some  time,  with  few  excejitions,  and  the  least  impropriety  in 
feeding  will  suflfitMj  to  cause  distress,  and,  perhajxs,  to  excite  another  pro* 
iiounced  attack.     Many  cases  of  acute  gaslritis  go  on  into  a  chronic  form, 
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particularly  if  not  nianagpd  with  care  during  convaleacenoe,  active  syrap- 
tums  subsiding,  but  I^iving  l>eliind  them  milder  attacks  of  ]>ain  and 
distreae  after  fix>d,  aod  irrltaliility  of.  temper,  with  a  constant  tendency  to 
acute  ontbreaks. 

Often  before  the  acute  attack  the  bowels  have  been  tJonstijmted,    During 
the  attack,  in  infants,  this  fi-eqnently  gives  way  to  diarrhtea,  and  in  the 
verj'  young  gasti'itis  is  not  osiially  met  with  ahme.     The  involvement  of 
the  intestine  is  apt  to  become  the  more  persistent  and  serious  part  of  the 
trouble,  and  many  cases  that  Vx^gin  with  acute  gastritis  run  ou  into  efironic 
aitero-oolitis.    This  is  not  so  eommon  in  older  children,  in  whom  the  actual 
attacks  are  often  less  severe  and  diarrhcea  as  a  troublesome  sequel  is  lees 
eomman.     The  vomiting  and  pain  ai*e  witli  them  the  most  marked  symp- 
toms, the  pain  being,  of  course,  made  moi^  evident  through  their  verbal 
OH&plaints.     They  are  less  subject  to  elevations  of  tem|)crature  with  slight 
caaae,  and  the  fever  is,  as  a  consequent,  more  regularly  in  accnrd  %vitb 
Ae  degree  of  inflammation  of  the  stomach.     Many  mild  cases  have  but  a 
degree  or  two  of  elevation  after  the  first  twcnty-tbur  or  forty -eight  hours, 
while  severe  cases  may  run  as  high  as  103^  or  104'^  F,  a  good  part  of  the 
time  for  as  long  as  a  w^eek.     They  are  often  somewhat  stupid,  |iarticularly 
tken  the  tcmiK?raturt»  is  high,  and,  with  the  flushed  face,  the  coatetl  tongue, 
rfteatimes  diarrhoDii,  and  the  Ix^Uy  usually  moderately  distended  and  a  little 
torfcr,  it  may  be  impossible  for  some  days  to  distingnish  the  case  frcun 
<We  of  typhoid  fever.     After  the  attack  has  passed  they  are  more  apt  to 
txhibit  a  strong  tendency  to  further  gastric  disturbance  than  to  bowel- 
involveraeni. 

The  complications,  such  as  disturbantx?s  of  pulst  and  respiration,  which 
fiavc  been  noted  as  occurring  in  dyspepsia  are  just  as  much  to  be  expeined 
'0  gastritis,  and  severe  nervous  symptoms  are  more  common,  as  there  is, 
^  a  nde,  more  violent  cause.  Cunvulsions  occur  with  more  frequency 
than  in  dyspe|>sia,  infanta  biding  of  course  otlener  the  subjects  than  older 
<4i!dren-  Tiie  examination  of  the  vomit  or  st<:imach  contents  in  acute  gas- 
tritis will  show  that  tliere  is  some  mtention  of  iriixl  ljeyt>nd  the  noi'mal 
tJiite*  Chemically,  organic  a^'ids,  lactic,  butyric,  and  acetic,  will  be  ft^und, 
*bile  usually  the  totiil  amount  of  hydixK^lilorie  acid  will  be  low.  A\'ith 
•nfaotft  tliere  is  usually  no  free  acid  present,  while  with  older  children  there 
"ill  g[eDerally  be  but  little. 

With  toxic  gastritis,  if  the  cause  1>e  a  drug,  there  will,  of  course,  Ije 
ijtaal  symptoms  with  the  gastritis  pointing  to  the  nature  of  the  poison. 
Vith  corrosive  ixjisons  one  will  llnd  eschars  of  the  lips  antl  moutli,  violent 
'etching,  and  vomit  containing  blood  and  perluips  enrrodt^l  bits  af  nmcons 
tMtnbnme.  Pain  and  tenderness  in  the  abdomen  will  l>e  severe  and  thii"st 
cisOBfBive,  Extreme  prostration  goes  ou  to  collapse  and  death  almost  in- 
*iriaUy  in  young  iniknts  when  t!re  poisDuing  is  frcun  a  corrosive  agent  or 
^  levere  from  any  poison.  In  older  eliildren  recover^'  ensues  in  tincom- 
QRNICBies  of  oorrosive  jioisoning,  but  with  greater  frequency  when  the  toxic 
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agent  was  non-corrosive.  After  tbe  subsidenee  of  the  more  vioIeDt  syrai 
toms  there  remain  those  of  acute  inflammation  of  the  stomach,  and  oil 
of  the  bowel,  fretjuently  accompanied  by  albumiuoria  and  janndiee,  I| 
any  case  the  eonvalcsLTnee  is  protractc^l ;  very  often  there  remains  a  trouble 
some  chronic  gastritis  which  may  stivjngly  resist  treatment^  and  recover 
from  corrosives  usually  results  in  contractures,  which  may  be  of  no  seriow 
consequence  or  may  go  on  to  dilatation. 

Membranous  and  phlegmonous  gastritis  are  very  rare,  and  ainnot  nsuallj 
be  diagnosed.     The  former  often  presc^uts  no  symptoms,  and  may  be  dig 
covered  only  in  the  ct>ui^e  of  an  autopsy  when  death  has  occurred  from 
other  cause.  im 

Usually  it  causes  mild  symptoms  of  gastritis,  and  more  rarely  a  diag<^| 
nosis  may  be  made  probal>le  by  the  discovery  of  membrane  in  the  vomit, 
Thomson  has  reported  a  case  of  tubercuhisis  in  which  a  cast  of  the  entire 
stomach  was  vomited. 

Phlegmonous  gastritis  causes  the  symptoms  of  violent  simple  ga^ritis 
with  those  of  septic  intoxication.     0(X'asii)nally  in  these  very  rare  cases  [nm 
may  be  found  in  tlie  vomit  in  large  quantities,  or  a  fluctuating  tumor  may^ 
be  felt  in  the  epigastrium  if  there  Ix?  a  localized  abscess.  ^t 

ProgrnoBis. — Simple  gastritis  usually  re*sults  in  recovery.  Very  rarely 
the  disease  itself  may  l>e  of  such  violence  as  to  carry  off  the  child,  and 
with  somewhat  gi-eater  frtx|ueucy  the  same  end  ensues  more  from  the  pre- 
vious weakness  of  the  child  than  from  the  actual  severity  of  the  acute  di&j^| 
ease.  Convulsions  mfly  cause  fatalities,  as  they  may  in  dyspepsia,  and  any 
prominence  of  nervous  symptoms  ur  the  actual  occurrence  of  convulsions 
makes  the  proguostB  grave  until  these  are  subdued,  la  the  absence  of 
severe  nervous  symptoms,  if  the  infant  or  child  be  of  fair  or  good  consti- 
tution, the  prognosis  may  almost  always  be  stated  as  favorable  so  far  as  the 
immediate  outcome  is  concerned.  But  any  severe  attack  leaves  a  tendency, 
often  for  long  afttTwards,  to  recurrent*c  of  acute  gastritis  or  of  milder  dys- 
j>eptie  attacks,  and  every  case  is  io  danger  of  becoming  chronic  if  care  be  not 
used  in  managing  it  to  entire  convalescence.  Toxic  gastritis  is  generally 
fatal  in  infants,  as  a  sufficient  amount  of  any  non-corrosive  toxic  agent  to 
give  rise  to  a  gastritis  is  usually  more  tlian  they  can  bear»  and  the  gastritis 
from  such  causes  is  a  violent  one.  If  the  poison  l>e  almost  at  once  removed 
from  the  stomach,  they  may  recover.  Corrosive  poisoning  is  with  them 
almost  invariably  fatal,  but  it  c»ecurs  rarely.  In  ohler  children  the  prog- 
nosis depends  largely,  of  course,  upon  the  nature  and  amount  of  the  toxic 
agent  and  the  violence  of  the  Bymptoms  whence  child  is  seen.  If  re- 
00 very  fmra  the  immediate  effects  be  secure*!,  one  must  always  exjiect  the 
usual  course  of  a  severe  gastritis,  followed  by  a  protraction  of  the  less 
severe  symptoms  over  a  long  j^eriod,  perhaps  leaving  a  {lermanently  ineflS- 
eieut  stomach,  or  resulting  in  that  gravest  of  all  nou- malignant  stomacfa 
affections,  a  severe  dilatation. 

If  phlegmonous  gastritis  be  diagnosed  with  some  degree  of  probabilitv 
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the  prognosis  is  at  oni'e  very  unfavorable*  The  membrauous  form  of  the 
disenfie  will  dejxmd  in  prognosis  upon  tlie  disease  in  wbich  it  has  its  origin. 
Diagnoais, — The  diagDosis  ol*  simple  gastritis  from  acute  dys|^»€psia 
haa  already  been  given.  It  dtjK'nds  upon  the  cootin nance  of  those  syrap- 
turns  whose  persistence  won  Id  denote  inHammatioiij — i,€,,  fever^  vomiting, 
pain,  and  tenderness.  If  any  of  rhese  be  still  present  after  two  or  at 
most  throe  days,  the  case  should  be  considered  a  gastritis,  inirticularly  if 
the  fever  or  vomiting  persist. 

Tons^iillitls  and  pneumonia  are  elitninateil  l>y  rep^ati^l  examinati*ii»,  and 
the  eruptive  dist^a^^es  by  the  failure  of  a[>peanHKe  of  a  j-asli  and  of  their 
other  special  ftympforas. 

A  suspicion  of  tiilicrenlur  meuinj^ri tis  may  give  anxiety  for  a  longer  time 
than  with  acute  dysi>eptit*  attacks,  but  tlie  c^a&e  hm  not  the  eharaeteristic 
exprea^iion  of  this  disf*ase,  the  jniin  in  the  head  ia  nirely  tormenting,  the 
polfle  is  usually  regular,  paraly^'S  d<*  not  appear,  and  in  a  few  days  the 
^ptoms,  with  uncommon  exceptions,  are  much  improved  or  have  entirely 
swUided. 

Typhoid  fever  m  the  most  difficult  disease  to  eliminate,  owing  to  the 
intgular  or  alxirti%T  course  it  frefjuently  pursiK^  with  eliildren.  With 
tv-jihoid  prodj*t>nial  headaclie,  languor,  a  ad  nose-bleed  are  frequent,  and 
vumitiag  is  less  common  tlian  in  gastritis,  tliough  it  does  oceur  with 
typhoid.  The  symptoms  are  ordinarily  more  dirtH/tly  of  intestinal  origin, 
>fi<l  diarrh<^ea  and  t^msidemble  geneml  alxlominal  disteution  are  the  usual 
»c<X)mpaniments.  Stupor  is  more  fnxjuently  marked  with  typhtad*  Fever 
continued  in  the  usual  ty}i!ioidal  course,  enlarged  spleen,  and  rose-spots 
twiM  give  firm  diagnostic  ground.  The  Widal  reaction  is  very  useful  in 
M8»  tliat  are  protraetc*d  beyond  a  few  days,  if  the  reaction  appear  early. 
Dofortunately,  however,  the  test  is  often  positive  only  at  a  time  when  the 
course  of  the  case  wraild  have  settled  the  diagnosis.  Still,  remenibering 
the  frequent  short  course  of  the  fever  in  children,  subsequent  applieatiun  of 
the  test  will  sometime  clear  up  a  diagnosis  that  has  remained  doubtful 
even  into  convalescence. 

Treatment. — The  early  treatment  of  simple  gastritis  is  the  same  as  for 
Jvs|>epsia,  Lavage  should  he  u^'d  if  possible,  unless  free  vomiting  has 
ticciimd.  If  this  is  not  availnble  and  the  stomach  prtjbably  still  txmtains 
irritating  substances,  free  eniesis  should  be  induced  by  warm  water  or 
ipeoc.  After  tlie  stomach  is  empty,  the  child,  who  should  be  already  in 
W,  is  id  be  kept  at  rest  and  fintd  withheld  until  the  stomach  grows  en- 
tirely quiet.  Further  vomiting  should  be  treate<i  by  bits  of  ice  or  by 
<fen'escing  cool  drinks,  albumen  water,  and  the  like,  already  mentioned. 
Cilomel  in  minute  doses  will  be  often  useful,  especially  if  there  be  consti- 
pition  c»r  offensive  diarrhcea.  In  other  eases  bismuth  or  oxalate  of  cerium 
will  ^imetimes  do  better,  or  we  may  be  obliged  to  resort  to  morphine, 
owfcioe,  or  opium,  given  by  mouth,  by  rectum,  or  hyjKidermically.  Infants 
W'uilly  got  over  vomiting  better  after  withdrawal  of  all  food  for  a  day 
Vol,  v.— 41 
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than  with  any  medication,  and  this  isi  always  the  most  impoitant  direction 
to  be  given.  Bnt  \nth  the  ctrntiuuanoe  of  vomiting  Ibr  a  week  or  more  we 
are  often  driven  to  try  many  sedative  drugs  in  the  endeavor  to  stop  it  and 
the  resulting  exhaustion. 

Fever  i^  l^est  treated  by  sponging  with  cool  or  tepid  water  or  alcohol  and 
water,  or  by  wet  packs,  But  if  it  be  very  high  or  pci*sistent»  the  full  tepid 
bath  shoidd  be  used.     Antipyretics  are  to  be  uscti  very  ex(_*eptionally* 

The  pain  slioukl  be  as  far  as  possible  controlleil  by  the  application  of 
mustai-d  or  spice  plasters,  of  stupes,  or  of  dilute  tincture  of  iodine.  In 
older  children  a  couple  of  leeches  to  tlic  ei)igastrium  may  give  ranch 
relief  Opium  and  its  derivatives  are  to  be  used  only  when  the  severity 
of  tlie  suffering  demands  their  administration. 

The  imrai?diate  treatment  of  toxic  gastritis  omsists,  of  course,  in  the 
administration  of  the  physiological  or  chemical  antidote.  Lavage  should 
be  done  at  once  if  it  be  known  that  the  poison  is  not  corrosive.  If  the 
nature  of  the  poi64in  be  unknown,  excoriations  of  the  lips  or  mouth  contra- 
indicate  lavage.  When  corrosive  poisons  are  known  to  have  bwo  taken, 
the  stomach-tulx^  is  absolutely  contra-indicated.  After  the  antidote  or 
lavage  soothing  drinks,  such  as  milk  and  albumen  water,  should  be  ad- 
ministered, and  the  shock  treated  by  stimulation,  while  the  pain  must  be 
controlled  by  opium.  The  subsajuent  trt^tment  is  tiiat  of  severe  acute 
gastritis,  The  administration  of  fcxxl  during  any  attack  of  gastritis  is  to 
be  regulated  after  tlie  manner  suggested  under  Acute  Dyspepsia.  Fre<pient 
and  small  foldings  are  to  l>e  continued  until  all  active  symptoms  have  di?^- 
appeared,  and  the  amount  increasetl  only  as  it  is  evident  that  the  stomach 
will  pertuit  of  this.  Older  children  must  first  add  seuii-solids  to  tlieir 
liquid  diet  when  convaiesccmv  has  begun,  and  tlie  return  to  full  diet  should 
be  postponed  for  ten  days  or  a  fortnight  at  least.  When  matters  have  be- 
gun to  mend,  the  common  deficiency  in  secretions  may  be  supplied  by 
hydrochloric  acid  and  jx^psin,  and  afcr  all  irritation  has  ceased  bitter 
stomachics  and  general  touit^  may  l>e  tentatively  administered. 

Complications  during  the  attack,  such  as  convulsions,  should  be  treated 
as  when  they  occur  in  acute  dysi>epsia. 

CHRONIC    GASTRITIS. 

Deflnition. — A  chronic  derangement  of  the  gastric  functions  which, 
with  the  accompanying  symptomSj  deiwnds  upon  continued  inflammatory 
changes  in  the  stomach. 

Etiology.— Any  of  those  causes  that  have  been  given  as  activ^e  in 
chronic  dyspepsia  may  result  in  gastritis.  Tins  may  occur  through  the 
intermediate  [irod notion  of  dysi>e[>sia,  in  which  the  altered  fnnctioDS  cause 
such  severe  or  contiuue<i  irrit^tiou  that  inflammatorv  changes  ensue,  or  the 
immediate  severity  of  the  exciting  eause  may  be  such  that  a  gastritis  arises 
without  preceding  dyspepsia.  In  subjects  possessing  lint  slight  resisting 
powers  inflammation  is  brought  about  by  causes  which  would   iu   llieir 
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stronger  fellows  give  rise  to  only  functional  changes.  Thus,  those  children 
whose  ancestors  have  shown  serious  ills  are  apt  upon  the  action  of  but 
causes  to  acc^uire  gastritis,  even  though  they  exhibit  no  otiier  disease 
themselves,  and  the  preniatui-e  or  those  of  weak  coustitntion  are  more  ready 
gabject^  than  those  who  begin  Ufe  with  normal  powers* 

Acquired  disease  in  the  child  Ls  very  c<[>minon]y  the  direct  cause.  Acute 
ids  IS  very  frequently  subdued  for  the  time,  only  to  leave  behind  a 
ic  process,  and  many  of  the  acute  diseases  liave  chronic  gastritis  as  a 
«quel,  either  by  first  inducing  an  acute  attack  or  by  setting  up  slow  and 
Hi  first  unnoticed  changes.  Inikienza  has  recently  addtd  itself  to  the 
luany  others,  and  its  influeutx^  is  daily  sci^u  iu  the  histories  we  obtain  of 
symptoms  of  gastritis  i>er8i8ting  after  an  attack  of  that  disease. 

Chronic  diseases  may  cause  simple  functional  troubles,  but  they  usually 
produce  tissue-change  of  a  lower  grade,  and  protmeted  cardiac  or  pulmynary 
disease  commonly  leavers  i»ost-mortem  evidences  of  a  distinct  gastritis,  while 
this  ensues  with  even  greater  regularity  upon  nephritis  or  dist^ase  of  the 
liver^aud  gastritis,  as  has  Ijeen  mentioned,  is  by  some  thought  to  be  a  sjiecific 
ieaion  of  constitutional  syphilis.  Improper  dress  and  exposure  are  of  still 
peiter  importance  in  chronic  gastritis  than  in  dyspepsia.  If  the  child  be 
well  nourished  and  of  good  const! tiitton,  moderate  exposures  may  result 
only  in  functional  disturbance  of  its  digestive  tratl,  together  with  bron- 
Aitifl  and  the  like;  but  if  such  trials  upon  it  be  more  severe,  or  act  upon 
itnore  siisoeptible  subject,  the  greater  numlx*r  will  suffer  Iiy  the  produc* 
tioD  of  gastritis,  Naso- pharyngeal  or  tonsillar  dis<_'ase  is  sumetimes  the 
pritnarv'  result,  but  these  affect  the  stomach  secondarily.  But,  as  m  all 
itomach  afiections,  it  is  that  which  dirtrtly  irritates  or  overtaxes  the  stomach 
▼hich  may  be  most  commonly  found  at  fault,  and  errors  in  diet  are  the 
tiiual  excitants. 

In  infancy  the  pernicious  tendency  of  many  parents  to  give  foods  irregu- 
Wy  or  to  use  such  as  are  irritating  and  indigestible  will  be  usually  found, 
while  in  older  children  eating  between  meals,  hurrietl  mastication,  or  im- 
prfect  mastication  from  bad  teeth,  and  indulgence  iu  candy  and  other 
^Iftiaties  are  frequent  causes ;  too  large  a  variety  at  meals,  including  hf>t 
himia^f  pastries,  and  spiws,  together  with  dj'inkiug  of  tea  and  coffee,  is 
common. 

Pathology. — The  lesions  found  will  vary  with  the  cause  and  the  stage 
to  which  the  proems  has  a*:lvanced.  Generally  the  stomach  will  apjM'ar  of 
ibout  normal  suse,  and  the  walls  often  of  normal  thickness.  The  mucous 
OKQibrane  is  usually  dirty  gmy,  and  covered  with  a  layer  of  tough  mucus 
tittl  b  with  diffieulty  remove<i.  Small  old  extravasations  of  blood  are 
•Mtered  about  over  the  surface,  and  es|>ecially  is  this  tiie  case  when  there 
htm  been  much  oljstruction  to  the  circulation  from  disease  of  other  organs, 
Mof  the  heart  or  lungs*  In  such  ease  the  vessels  of  the  walla  arc  deeply 
mjcdbtA  with  dark  blood  and  the  whole  organ  is  of  a  purplish  color* 
Willi  tliis  there  may  l>e  so  much  cedema  or  inten^titial  o^'^ergrowth  as  to  mak 
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the  walk  much  thicker  thao  normal,  Some  cases  are  of  hypertrophic  form, 
with  walls  of  abnormal  thickness ;  and  in  these,  if  the  pnx*ess  be  in  the 
early  stage,  the  hypertrophy  will  be  largely  caused  by  thickening  of  the 
glandular  layer,  which  will  be  of  j^>ale-red  or  bluish-red  color,  of  consider 
able  density,  and  rolled  into  tliick  rugae  or  projecting  into  little  hilIock-Iik€ 
or  polypoid  exerescenceSj  with  sometimes  small  projecting  cysts  from  accu- 
mulation in  the  glands.  The  lymphoid  follicles  will  be  enlarged,  andj^; 
accoixling  to  the  time  through  which  the  process  has  jierststcd,  the  intcr-l 
Btitial  tissue  will  be  to  a  greater  or  les,'^r  degree  thickened.  At  a  aior 
ad%^anced  stage  with  atrophy  of  the  glands,  which  is  a  rarer  condition^] 
the  surface  looks  smooth  and  white,  and  here  and  there  are  whitt?,  fibrous- 
looking  streaks.  With  this  there  may  be  much  thickening  of  the  other 
layers,  and  the  whole  wall  may  still  appear  thick,  or  the  tissues  may  be 
all  atrophied  aud  the  walls  very  thin  and  easily  ruptured.  ^ 

Microscopically  one  sees  in  earlier  stages  the  sauie  chaugcs  that  have 
been  dcseril>ed  as  cxM^urring  in  acute  gastritis.  The  glandular  cells  become 
cloudy,  and  the  parietal  and  central  cells  are  indistinguishable,  while  tha| 
surface  cells  are  lost,  or  those  remaining  are  distendefl  with  mucus  or 
shrunken.  The  tubules  beneath  become  in  general  less  well  defined,  and 
have  the  lumen  choked  with  debris  and  bhxid-corpuscles.  Later  the 
glandular  cells  undergo  fatty  degeneration^  aud  iat-droj>s  appear  in  the 
cellular  remains.  Finally  the  glands  disap|>eai",  to  be  replaced  by  small ^ 
shrunken  sacs  containing  some  d6bris  and  a  few  epithelial  cells.  Inter-^| 
stitial  infiltration  with  round  cells  is  present  t4j  some  degree  in  the  early 
stages,  and  later  fibrous  tissue  forms  between  the  glands,  often  fx>rapressing 
them  and  resulting  in  their  atrophy  from  pressure  or  the  formation  of  the 
cysts  or  papillre  mentioned.  When  the  process  has  advanced  to  atrophy 
the  glandular  cells  will  have  disappeared »  being  replaced  by  a  layer  of 
fibrous  tissue  upon  the  submucosa.  These  appearances  will  vary  in  ditferent 
parts,  in  one  place  being  far  advanced,  in  another  in  an  earlier  stage,  and 
atrophy  in  particular  is  rarely  so  general  as  to  affect  the  entire  surface. 
The  i-iarenchyraatous  chaBges,  too,  will  be  in  some  places  the  most  marked, 
while  in  others  the  interstitial  tissues  will  have  suffered  most.  In  some 
cases  the  process  in  general  will  be  largely  either  parenchymatous  or  inter- 
stitial. 

S3rmptomatology.^In  the  earlier  stages  tbe  manifestations  of  thedis^fl 
ease  will  Ije  of  somewhat  irregular  tK}currenee  and  of  mild  d^ree,  depending 
often  directly  upon  dietetic  or  hygienic  errors,  frequently  decreasing,  again 
growing  more  intense.  Infants  become  pale  aud  wan,  and  are  frequently 
irritable.  Their  food  disagrees  and  is  often  vomited,  usually  some  time 
after  its  ingestion,  the  milk  coming  up  sour  and  ill  smelling ;  colicky  pains 
occur  at  frequent  intervals.  They  begin  to  lose  flesh  and  grow  flabby,  and 
the  vomiting  becomes  more  tretjuent.  Vomited  matters  or  test-meals  wil 
show  evidences  of  some  retention  of  food  in  the  atuount  ejected  or  obtaine 
by  expi^ssion  au<i  in  the  unpleasant  aour  odor  and  illnligested  appearanc 
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fteB  hydrochloric  acid  will  be  ah&eiit,  and  the  orgaDicjilly  combined  acid 
will  be  present  in  reduced  amounts,  while  lactic  acid  will  be  fuutul  in  some 
quantity.  Butyric  and  acetic  acirls  will  be  often  notioe<l  in  the  odor  and 
fonnd  by  chemical  tests.  Tliere  is  nsimlly  much  sticky  mucus,  which  pre- 
vents rapi<l  filtration  and  lends  a  glairy  consistency  to  the  whole  mass.  If 
the  stomach  be  examined  after  some  houi-s*  fast,  as  in  the  morning,  it  will 
still  contain  some  curds  of  milk,  mucus,  and  a  little  M^atery  fluid.  The 
conditiou  grows  worse,  and  slight  elevations  of  temperature  are  often  found 
at  intervals,  while  the  loss  of  flesh  and  of  muscular  tone  c^intinues.  The 
appetite  at  the  start  is  usually  capricious,  and  the  infants  sometimes  nurse 
^>r  take  their  bottles  with  avidity,  while  again  they  will  not  take  food  or 
^11  soon  cease  nursing. 

The  tongue  is  coated  ^vith  a  dirty  yellow  fur  as  a  rule,  the  ejiigastrium 
MS  somewhat  tender,  and  the  infant  cries  U|x»n  palpation  of  its  al>domen. 
^Kie  belly  protrutlea  from  distention  hAh  of  the  stomach  and  of  the  intes- 
'^JneSy  the  latter  becoming  filled  with  gtis  which  is  often  regurgitaled  or 
Iptfased  as  flatus.     The  bowels  are  more  commonly  confined  than  loose  in 
^Iie  earlier  stages,  but  very  often  the  imj>erfect!y  prepared  food  that  is  sup- 
'plied  the  intestine  soon  causes  diarrhiea,  and  this  frequently  persists.     The 
liowels  rarely  escape  organic  involvement  in  long-continuctl  gastritis,  and,  if 
t-lie  intestinal  change  becomes  seriously  extensive,  the  emaciation  proceeds  to 
»ii  alarming  degree,  the  face  liecomcs  old  and  pinched,  the  fontanellc  sinks, 
«md  Uie  cliild  falls  into  a  marasmic  state,  unable  to  digest  any  focxl  that  is 
irtven  it,  and,  with  its  strength  slowly  slip]>ing  away,  finally  dies  almost 
.*  skeleton.     If,  ho^vever,  the  process  is  earlier  arrested  by  careful  man- 
agement, the  vomiting  grows  Ic^s,  the  cliild  retains  somp  suitable  food  and 
sWiy  regains  a  little  flesh  and  color,  and  more  suflieient  secretion  will  be 
found  in  the  j^itttmach  contents.    The  favorable  course  will  l>e  often  arrested 
ky  new  outbreaks,  unless  the  grcatcBt  care  is  used  in  feeding  and  clothing 
md  in  the  details  of  the  child's  life,  and  prolonged  recurrences  are  fre- 
^umtly  caused  by  seemingly  j^liglit  deviations  from  a  rigid  n>utioe.    If  the 
oms  all  disap|M'ar,  and  the  hydrocldorie  acid  iu  the  etui  tents  of  the 
h  regains  its  normal  iM^rcentage  with  the  di-sappearance  of  organic 
excessive  mncus,  and   fermentation^  careful  watching  will    still    be 
ry  for  a  long  time,  to  prevent  some  exjwsnre  to  cold  or  U\  high 
^wnmer  temjK^niture,  or  a  departure  from  proper  diet,  from  setting  up  a 
-^tt'orrence  of  the  old  trouble,     A  child   who  has  once  had  in  inliiuey  a 
hronic  gastritis  retains  for  years,  and  j^erhaps  for  life,  an  especial  sustx'pti- 
^ility  to  renewal  of  ita  gastric  symptf^ms. 

Older  children  begin  with  languor  and  depression  after  eating,  often  ac- 

^mpanied  by  some  pain  and  distention  an<l  a  feeling  af  weight  iu  the  epi- 

num.     In  the  mornings,  especially,  tliey  have  little  appetite  and  are 

^kn  naaseated.     Their  nights  are  restless,  and  sleep  is  unrefreshing  and 

accompanied  by  friglitful  drmms.     In  the  morning  hours  they  ai^e 

and  stolid  or  irrittdiie,  while  later  in  the  day  tliey  regain  their 
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ai>petite  and  vivacity,  and  often  iiuhilge  heartily  at  their  mid-day  or  eveuijag^ 
meal,  frequently  bringing  on  abdominal  pain  and  distress.  They  often  have 
attacks  of  palpitation  with  considerable  prostration  after  eating*  They  los 
strength  and  become  pale  and  fhin,  and  their  tempers  change.  They  fn 
quently  have  headache  and  giddinctis  and  are  disinclined  to  play.  Vomit*| 
ing  is  not  so  regular  and  frequent  a  symptom  as  with  infants,  but  occur 
at  intervals,  usually  after  hc^vy  indulgence  in  food,  or  in  the  more  pro 
nounced  stages  often  coming  on  in  the  early  morning  or  after  breakfast* 
Eructations  of  sour  or  bitter  material  are  common.  Thirst  is  iisually 
exce&.^ive,  frequently  extremely  so,  and  the  child  indulges  in  large  draughts 
of  water  whenever  permitted  to  do  so. 

The  breath  becomes  foul  or  heavy,  the  tongue  is  coated»  and  there  is  ai^l 
more  or  less  constant  batl  taste  io  the  mouth.     The  epigastrium  is  usually 
a  little  tender  and  swollen,  aud  the  whole  alxlomen  is  often  protruding  and  j 
tympanitic.  ^ 

The  bowels  are  frequently  constipated  and  the  movements  often  haitl 
and  painful  and  frequently  suppressed  for  sevem!  ilays^  thus  adding  to  the 
gastric  and  intestinal  symptoms.  Diarrhoea  sometimes  occurs,  and  a  few 
daily  semi-solid  stools  are  often  passed,  or  there  are  short  attacks  of  more 
severe  degree,  but  prolonged  diarrhcea  is  not  so  frequent  as  in  infants. 

From  time  to  time  tlie  symptoms  become  aggravated,  and  acute  out- 
breaks are  apt  to  occur  upon  very  slight  cause.  fl 

The  examination  of  the  vomit  or  stomach  contents  after  a  test-meal  will 
show  particles  of  poorly  digest eil  food  in  considerable  amounts  and  exhibit- 
ing little  change  but  maceration  since  their  ingestion.  Unless  the  food 
contained  much  lactic  acid,  this  will  l>c  found  in  but  small  amounts,  and 
the  volatile  acids  will  require  tor  their  foi-mation  a  considerable  degree  of 
retention  of  food.  Starches  will  be  often  well  digested,  since  the  salivaiy 
secretion  is  not  usually  deficient  aud  tlie  gastric  acidity  is  subnormal,  and 
for  the  latter  reason  the  albuminous  ibods  are  t?ommonly  but  imperieetly 
fhangcd.  Hydrochloric  acid  will  be  below  the  normal  in  total  amount, 
and  the  free  acid  at  times  present  in  small  quantity,  at  times  absent.  Pepsin 
is  present  in  amount  largely  proportional  to  the  amount  of  hydrix^hloric 
acid.  Mucus  is  vi^ry  frequently  found  in  excess  and  very  stringy  and  tlnck» 
and  if  the  stomach  is  examined  in  the  moiTiiug,  instead  of  its  being  found 
empty,  mucus  will  often  be  removed  in  some  quantity.  In  very  advanced 
cases  that  go  on  to  ati-ophy  the  hydrfK^hloric  acid  disappears  entirely,  as  do^^ 
the  ferments,  and  mucus  is  no  longer  found.  fl 

DiaguoBis.— The  symptoms  cannrjt  be  attributed  to  a  simple  chronic 
dyspepsia  when  such  as  have  been  related  are  pi-esent  with  the  constant  ^ 
changes  in  the  secretions  of  the  stomach.     The  constancy  of  the  failure  iiif 
health,  and  greater  regnlarity  in  the  symptoms^  with  occasional  vomiting, 
continuous  suliaeidity,  and  excess  of  mucus,  are  sufficient  to  distinguish  the  ™ 
organic  disease  from  the  functional.  | 

As  the  severity  of  the  disease  is  greater  than  that  of  dyspepsia,  so  is 
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the  oeoessity  for  eliminating  a  dilatatiou  greater  and  more  usually  brought 
to  mind,  and  this  must,  when  possible,  be  done  by  the  methods  of  examina- 
tion  of  the  stomach  and  its  contents  which  will  be  detaileil  later*  Orgaoio 
diseases  of  other  organs,  a*^  uf  tlie  lunf^s,  the  heart,  and  the  liver,  will  be 
excluded  by  repeated  physical  examinations  of  those  organs,  and  the  ex- 
amination of  the  urine  will  rule  oat  nephritia. 

Prognosis. — In  gencml  the  prognosis  is  good  in  infants  if  it  is  possi* 

ble  to  institute  pr(*per  liygiene  and  diet.     Many  casc*s  will  require  for  their 

improvement  removal  from   their  usual  surroundings  to  more  healthful 

locations,  and  imrticularly  city  habies  will  often  continue  ill  or  grow  worse 

nnless  country  air  can  l>e  set*ured  for  them»  and  the  prognosis  thus  becomes 

in  many  cases  dependent  upon  the  length  of  the  family  pui-se.     Generally 

b  the  earlier  stages  they  will  witli  proper  management  recover,  needing 

cuD.'ftaut  watchfulness   and    cat*e    until    all    symptoms    have,  after  slowly 

slecrt-asing,  long  disapi>earetL     Cases  of  modemte  severity  and  protraction 

will  usually  I'ecover  if  they  are  given  the  necessary  care,  and  ii^  when 

necessary,  change  can  \ye  seeured,  but  it  will   require   great  exactness  in 

Ibllijwing  rules  and  judgment  iu  establishing  a  routine  to  secure  continued 

iiB|>r»»vement-      When  the  bowels  have  become  much    involved  and  the 

infiiRl  has  grown  marasmic,  the  outlook  is  bad.     Only  most  conscientious 

treatment  and  a  long  struggle  will  suffice  to  secure  a  slow  return  t^*  health, 

with  the  ooiirse  of  the   improvement   frecpiently  interfered  with  by  the 

return  of  vomiting  and  dtarrhcea  over  longer  or  shorter  p<*rir>ds. 

Iti  older  children  there  is  mrely  any  danger  of  a  fatality  from  the 
disease  itself.  It  always  renders  them  more  liable  to  other  diseases^  and 
Mch  disease  occurring  in  a  child  already  weak  and  ill  nourishefl  is  of 
^opBe  more  apt  to  be  severe,  perhaps  fatal,  Wlicn  the  jmrcuts  and  the 
physician  act  in  accord  iu  regulating  the  diet  and  other  details  of  the 
<iild*8  life,  entire  recovery  may  be  wntidcutly  exiiec^ted  as  a  rule,  tliough 
^ftpn  protracted.  Generally,  however,  little  indulgences  will  be  allowed 
fr'^ra  time  to  time,  and  it  will  be  difficult  to  secure  wmplete  good  health, 
lulea?  the  disease  be  entii'ely  ovenx>nie  in  early  childliood,  it  very  fre- 
^«ently  }>ersists  in  causing  mnre  or  less  discomfort  and  ill  health  through- 
out a  gfwxl  i^rt  of  life. 

Treatment. — The  first  things  to  lie  seen  to  are  the  regulation  of  the 
fttand  the  general  eai'e  of  the  patient. 

With  chronic  gastritis  there  should  he  no  departure  from  the  ride  that 
*oolien  clothing  be  worn  next  the  skin  of*  both  the  body  and  the  limbs,  the 
wWcknesB  being  varicfl,  of  course,  fijr  varying  temperatures.  The  usual 
^th  may  be  supplanted  by  daily  sponges  with  infants,  using  water  of 
^bout  the  body-temperature.  Cot>ler  water  is  usually  beneficial  for  older 
**iMren,  The  sponging  should  be  followed  In*  gentle  massage  and  friction. 
AD  exposiire  to  draughts  and  to  dampuess  shouhl  be  avoided,  and  if  the 
^weilioi*  lye  unhealthful  a  change  should  be  advisecK  Infants  in  particu- 
■r  ofteu  show  no  tendency  to  improvement  tmtil  they  are  removed  from 
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towns  or  cities  iuto  the  c^ountry.     Tlie  diet  of  infants  should  be  r^ula 
upon  the  priadples  which  may  1>€  found  in  the  articles  devoted  to  that  sub- 
ject.    Artificial  foods  must  be  more  dilute  and  readier  of  digestion  thaa 
for  babies  of  the  same  age  who  are  in  good  health,  and,  whether  they  are 
artificially  fed  or  at  the  breast,  they  must  receive  their  food  at  exact  inter-  , 
vals.     The  time  between    meals   will   in  some   cases  be  prolonged  witi 
advantage,  while  others  will  do  lietter  if  the  meals  be  smaller  and  morej 
frefinent.     If  artificially  fed,  and  dilute  milk  or  milk  and  cream  mixtui 
do  not  agree,  these  should  be  peptonized  for  a  time,  and  if  acceptable 
this  form  continued,  but  predigested  foods   should  not   l>e  persevered  in 
longer  than  necessary.     Often  the  milder  dys|>eptic  symptoms  will  jjersist  m 
for  some  time  when  such  foods  are  lieing  taken^  while  tliey  disapjiear  wheaV 
undigested  milk  is  substituted,  as  the  ktter  provides  the  natural  stimulus 
fi>r  exciting  stomacli-functions.  ^B 

The  diet  of  older  cliildren  is  to  be  based  upon  the  principles  cited  io^H 
dealing  with  chronic  dys[>epsia.  If  possible,  our  schemes  for  food  should 
have  the  support  of  previous  examinations  of  the  stomach  contents,  and  if, 
as  is  usual,  the  acidity  be  found  low,  all  forms  of  meats  that  are  slow  of 
digestion  should  be  entirely  excluded,  and  only  rar>derate  portions  of  the 
lighter  kinds  of  fish  and  poultry  and  a  little  rare  scraijed  beef  allowed,  while 
the  more  digestible  sta relies,  such  as  toasted  bread,  mashed  and  baked 
potatoes,  and  well-boiled  rice,  may  be  allowed  in  larger  amounts,  well 
chewed  before  being  swallowetl.  Light  custards  and  milk-puddings  will 
aid  in  variety.  All  sweets,  pastries,  and  hot  breads  must  l>e  excluded,  as 
must  tea  and  c<3flee. 

In  chronic  gastritis,  lavage  is  of  great  irai>ortance  with  iufants  and 
where  it  c^n  lie  used  in  the  older  patients.     It  will  not  do  good  in  everjr^ 
case,  and  its  effects  should  always  l>e  watclied.     Sometimes  actual  barm  en- ™ 
sues,  when  it  must  be  stopped,  but  usually,  by  removing  the  mucus  and 
food  remoants  and  by  its  tonic  ef!5ect  upon  the  stomach,  it  very  drstinctlv 
relieves  the  symptoms,  and  sul^sequent  examination  of  the  stomach  contents 
will  demonstrate  the  improvement  of  the  secretions.     The  fi^uency  of  its 
use  is  best  governed  by  the  effects.     Usually  once  in  two  days  acts  I'atlier 
better  than  greater  frecpieocy  at  tirst,  though  if  there  be  much  accumulation 
of  mucus  it  is  well  to  undertake  it  daily.     With  the  improvement  in  tlie 
symptoms,  once  or  twice  a  week  will  be  sufficient,  and  it  should  be  stop|)ed 
when  indications  for  its  use  cease.     It  is  often  well,  when  there  is  inurh 
mucus,  to  add  about  one  per  cent,  of  sndium  biairlwnate  to  the  wash-w^ater. 
Older  children  who  will  not  allow  lav^age  may  use  a  |KM>r  but  more  agree^| 
able  substitute  in  a  glass  of  hot  water,  Ijest  coutaiuing  a  little  baking  soda. 

Medicinal  treatment  is  usually  too  freely  depended  upon,  and  should  l>e 
limited  to  that  distinctly  indicated.  Much  vomiting  and  painful  irritation 
are  commonly  best  overcome  by  small  doses  of  silver  nitrate,  with  or  witii^ 
out  minute  portions  of  opium.  Occasionally  other  sedatives,  like  byosevj 
mus  and  the  bromides,  do  better ;  or  when  vomiting  depends,  as  it  nc 
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lufreqaeDtly  does,  upon  depressiou  rather  than  irritatioo^  mioute  doses  of 
ipecftc  or  capsicum^  with  bitter  stomachics,  will  be  more  useiuL  When 
irritation  is  not  evidenced^  the  stomachics  before  meals  are  valuable,  best 
given  with  moderate  doses  of  bicarbonate  of  soilium.  Hydrochloric  aeid 
aod  pepsin  are  very  often  indicated  to  supply  deficient  secretions,  and  their 
administration  may  give  much  relief,  Frequeutly,  however,  bitter  tonics, 
sucb  as  nux  vomica,  do  more  good*  Fermentation  is  best  treated  by  lavage. 
When  this  may  not  be  used  or  the  fermentation  is  not  very  troul)lesome, 
creosote,  carl>olic  acid,  large  doses  of  hydrochluric  acid,  or  other  antiseptics 
may  take  its  place. 

The  bowels,  w^iether  loose  or  confined,  sliould  l>e  kept  regular  by  some 
of  the  means  already  suggested.  The  use  of  laxatives  for  any  length  of 
time  is  rarely  permissible  when  the  stomach  is  chronically  inflamed,  and 
proper  diet,  mai^sage,  and  exercise  will  often  regulate  constipation.  1£  iliQy 
do  Dot,  enemata  or  supiK)sitories  should  be  tried  first. 

SIMPLE  GASTRIC   ULCEK. 

Definition. — Simpleulcer  is  a  localized  tissue-destruction  in  the  stomach, 
tending  towards  j)erforation^  occurring  without  depeiKlence  upon  any  specific 
disi>a5e,  and  pmbably  due  to  the  action  of  the  gastric  juice  upon  an  ai^ea 
JSiisuffieiently  nourished. 

Its  ocseurrence  in  cbildi'en  has  l>een  but  rarely  described.  Undoubted 
ca:^  are,  however,  on  record.  The  difficulty  in  eliciting  symptoms  in 
children,  the  frequency  with  which,  at  any  age,  it  shows  no  characteristic 
Bifos  during  life,  and  the  oa-asional  discovery,  at  autopsies  upon  children, 
<>f  die  results  of  unsuspected  and  eicmtriKcd  ulcers  make  it  extiTmely  prob- 
<iblo  that  the  disea.se  is  overlooked  with  much  more  fi"et{ueucy  tiian  is 
USTjaJly  admitted. 

Etiolog^y. — The  causes  that  may  pn^duce  the  proper  conditions  for  the 

I  formation  of  a  gastric  ulcer  are  in  many  cases  quite  well  recognized.     In 

L         chlorosis  its  occurrence  is  more  frequent  than  with  comparatively  normal 

H      Wotxl -conditions,  and  iu  various  other  forms  of  anaemia  it  is  especially  apt 

^^^^  develop.     Insufficient  nourishment  and  improj>er  foods  may  cause  it. 

^^^fH  the  latter,  hot  spices  and  food  in  general  taken  too  hot  seem  especially 

•ctive^  and  hot  tea  and  coffee  have  the  same  evil   local  effect,  with  their 

•ddcd  results  ujion  the  nervous  system.     Injuries  are  likewise  causative. 

Accidental  injuries  or  burn.s  of  any  part  may  be  thus*  active  at  any  age, 

B     ^Iiile  injuries  from  occupation  are  much  more  cx)mmou  in  adults. 

^L^    Sex  is  a  factor  iu  its  causation,  as  females  are  much  more  commonly 

^^^bjects  of  it  than  males,  and  children  have  seemingly  a  somewhat  protec- 

^Yn  foctor  in  their  age.     Both  the  latter  are  certainly  largely  due  to  dif- 

H  ^'^renocs  in  tlie  conduct  of  life  in  the  two  sexes  and  at  different  ages,  and 

^  the  same  is  true  of  the  influence  of  race.     Among  remaining  causes  acute 

^^ftctionsare  of  considerable  importance. 

The  actual  pathogenesis  is  uncertain.     Virchow's  theory  I  hat  the  cause 
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is  obstruction  of  an  arteiy  from  thrombosis  or  emLiolisin  bv  a  clot  is  upheld 
in  stime  cases  by  the  presence  of  such  obstruction,  but  not  in  all.    MicrobL 
embolism  and  the  direct  action  of  micro-oi^nisms  upon  the  tissues  caDnot  be 
usually  established  even  as  probabilities.     Inflamed  lymphoid  follicles  and^ 
ruptured  abscess  in  the  follicles  may  result  in  ulcer.     This  is  evidently  anV 
occurrence  readily  possible  in  acute  infections.     All  tliese  causes  are  prob- 
ably active  at  times,  but  even  then  will  not  result  in  progressive  ulceration 
unless  certain  other  conditions  are  present.     Such  conditions  may  be  at  i 
times  found  in  the  lessened  alkalinity  of  the  blood  in  aucennas  or  io  the 
hyperacidity  commonly  jiresent.     Neither  of  these  latter  is,  however,  ooe 
stantly  present,  and  pmbably  mechanical  or  other  interference  with  the  nu- 
trition or  continuity  of  the  mucous  membrane  is  fii'st  necessary,  followed  by 
the  effect  of  hyjieracid  gastric  juice,  or  of  subalkalinity  of  the  blood,  or  by 
both  tlie  latter  in  most  cases,  while  some  instances  still  need  a  complex 
explanation. 

Morbid  Anatomy. — ^Thei^e  is  usually  but  one  ulcer,  and  in  no  case  in 
children  wliere  the  nature  of  the  lesion  was  well  established  have  more 
than  two  been  descrilxd.     Barlow  has  reported  a  case  in  which  there  were__ 
five  ulcers,  but  there  is  strong  probability  that  they  were  tuliereular.     Th#^ 
size  in  those  reported  has  varied  from  one-eighth  of  an  inch  to  two  and  a 
half  inches. 

In  both  adults  and  children  their  usual  location  is  the  pyloric  region, 
frequently  on  the  posterior  wall  near  the  lesser  curvature,  though  the  ex- 
amples which  have  been  observed  in  children  show  somewhat  more  irr^ii- 
larity  in  location  than  is  fi*equent  in  adults. 

Recent  ulcers  have  usually  sharp  edges  and  look  somew^hat  as  if  cut  out 
with  a  punch.  The  sides  slope  slightly,  giving  a  somewliat  funnel-like 
shape,  and  the  liase  is  commonly  smooth.  Older  ulcers  have  indurated 
edges  which  are  often  terraced,  and  the  character  of  the  base  is  determined 
by  the  depth  to  which  they  have  gone,  as  the  underlying  organs  are  often 
adherent. 

Simple  erosions  are  distinguished  by  their  usual  small  size  and  little 
depth,  with  no  apjicarance  of  ehrouicity  or  advance.  They  are  often  mul- 
tiple, and  frequently  over  the  fundus. 

Gastromalacia  must  not  l>e  confoimded  witli  this  lesion.     I   have  : 
cently  seen  at  post-mortem  a  i>erfoi-ation  of  the  wall  of  the  stomach  whic 
at  first  sight  was  exactly  like  that  from  ulcer,  but  was  characterized,  as  tliis  ' 
post- mortem  chauge  is  always  characterized,  by  the  pnl|>y  and  gelatinous 
condition  of  the  mucous  membrane  and  the  lack  of  inflammatory  reaction. 
It  is,  too,  usually  at  the  fundus,  and  the  jwrforation  irregular. 

Symptomatologry. — When  the  ciiaracteristic  symptoms  of  ulcer  appear^ 
they  are  much  like  those  in  the  adult,  and  need  not  be  elaborately  deseribed.j 
They  are  pain,  tenderness  on  pressure,  hemorrhage,  and  vomiting,  the  lat 
occurring  with  peculiar  relation  to  the  pain. 

The  latter  symptom  varies  from  a  mere  gnawing  or  burning  to  grade 
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of  a  severity  resembling  violent  gastralgia.  It  is  more  c*ommonly  severe, 
and  is  usually  made  worse  by  pressure  or  by  fotjd  and  relieved  by  vomit- 
ing. Frequently  it  is  l^ioalizetl  in  siDme  one  constant  and  definite  spot.  In 
mild  degree  it  is  sometimes  almost  constant ,  Init  usually  there  are  violent 
attacks  after  meals  and  other  exciting  causes^  with  little  or  no  suffering 
bet\ieen. 

Tenderness  is  more  apt  to  be  absent  than  is  pain.  When  it  exists  at  all 
it  19  more  persistently  present  than  pain,  and  so  great  that  neither  palpation 
nor  the  pressure  of  tiglit  clothing  can  Ijc  borne.  Its  location  is  nsually  the 
same  as  the  jiain.  There  may  be  a  very  tender  area  in  the  back  near  the 
last  two  dorsal  vertebrsB,  such  as  Boas  has  describe*!  in  the  ailult. 

When  hemorrhage  occurs,  the  blood  is  usually  seen  in  the  vomit,  but 
iwy  appear  only  in  the  stools.  It  has  several  times  been  the  first  distinct 
intimation  of  the  existence  of  gastric  ulcer  in  children,  as  it  often  is  in 
idulls.  The  amount  is  frequently  enough  to  be  alarm iuir,  and  it  is  a  com- 
©OD  cause  of  death  in  ulcer  or  of  severe  resulting  anaemia.  Only  very 
iDwll  amounts  of  blr>od  are  lost  in  some  eases,  but  then  tlie  hemorrhage  is 
Dot  distinctive  of  ulcer.  When  vomited,  the  blood  is  briglit  red,  unless  it 
kis  remained  in  the  stomach  some  time.  In  the  latter  case  it  Ls  dark  red 
or  nmrly  black.  When  it  appears  in  the  feeces,  it  is  always  dark  and  tarry. 
Hemorrhage  is  very  prone  to  recur. 

The  vomiting  is  somewliat  chiiracteriBtic  in  that  it  does  not  occur  with 
the  beginning  of  the  pain  nor  dii'ectly  after  meals,  but  usually  comes  on 
at  the  height  of  the  paroxysms  of  suffering,  and  after  the  stomach  is 

ptietl  it  generally  ceases.  The  pain  is  at  lea,st  much  relieved  and  often 
for  the  time.  The  vomitetl  matter  commonly  has  a  high  acidity,  in 
part  due  to  hydrochloric  acid. 

Tn  infants  and  yuong  children  these  four  distinctive  symptoms  are  often 
ahsetit^  or  those  that  are  subjective  cannot  be  elicited.  There  arc,  however, 
ilways  dyspeptic  symptoms  of  varying  kinds  and  degrees,  and  the  appear- 
*W5e  of  any  one  of  the  more  certain  signs  should  always  make  us  extremely 
ttJ^fiil  in  prognosis  and  treatment.  Hemorrhage  in  any  considerable 
'iDouijtj  unless  from  some  other  discoverable  caiise^  should  at  once  call  i'or 
tatmeot  for  ulcer.  In  the  very  youngs  pain  after  the  ingestion  of  food 
4li  IB  not  otherwise  evidenceil  may  be  shown  by  persistent  refusal  to  take 
fcod  eveo  when  the  child  is  plainly  hungry.  In  chronic  cases  where  ad- 
^om  have  taken  place  the  formation  c>f  a  palpable  tumor  may  give  oppor- 
twoity  for  a  correct  diagnfisis,  Otljer  eases  may  give  suspicion  of  a  pre^-eding 
^Icer  only  when  stenosis  of  the  pylorus  and  the  resulting  gastrectasia  ap- 
P«ir,  as  they  sometimes  do.  Such  a  case  I  saw  recently  at  autopsy.  Thei-e 
Wl  l)een  from  early  childhot*d  an  indefinite  history  of  dysjieptic  syraptoms, 
*fiJ  the  patient  died  at  about  twenty  from  dilatation  of  the  stf^>mach*  At 
p(*t-tBortem  we  found  the  pylorus  almost  completely  obstructed  by  the 
<i(ttriz«tioD  of  an  old  nicer  and  an  enormous  gastrtKztasia.  Chvostek  has 
*^rted  a  similar  case. 
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At  any  tirae  the  ciase  may  termiuate  by  the  occarrence  of  fatal  hemor- 
rhage or  ptTfomtion.  The  latter  will  be  recognized  by  the  sudden  aWom- 
inal  pain,  teiiderpess,  and  distention,  with,  usually,  disappearance  of  the 
liver  dulness,  associated  with  which  symptoms  are  the  evidences  of  oollapee 
in  the  pinched  iind  an x inns  (xmntenance,  fall  of  temperature,  and  coldness 
of  the  extremities.  Subnormal  tenii>erature  may  be  replaced  later  by  fevcr.^ 
The  skin  is  often  bathed  in  cold  sweat  and  the  pulise  always  rapid 
weak  at  first  Subscijucntly  perhaps  the  tense  pulse  of  pei*itonitis 
this,  to  grow  soft  again  as  death  approaches, 

Diagtiosis. — Tlds  mnst  rest  upon  tlic  occurrence  of  one  or  more  i 
four  characteristic   manifestations   with    coexistent    dyspeptic  symj 
Hemorrhage,  as  stated,  is  of  itself  sufficient  to  necessitate  a  diagnosis  • 
olcer  and  the  use  of  the  appropriate  treatment  when  there  is  no 
evident  source  of  the  bleeding. 

The  diagnosis  in  the  absence  of  hemorrhage  is  much  less  certain,  < 
though  pain,  tenderness,  or  vomiting  l>e  pi^sent.     The  pain  of  gaslnilgia  i 
separated  by  its  peculiarly  nervous  character  and  less  detinite  location,  it 
in'egularily  of  occurrem'e,  and  its  entire  imlependence  of  other  gastric  i 
toms  or  the  ingestion  of  food,  as  well  as  by  the  common  evidences  of 
pervei-ted  nerv^ous  system. 

In  gastritis  and  dyspepsia  there  is  much  leas  }iain,  the  vomiting  is  of 
different  chai-acter,  and  the  tenderness  less  severe,  and  they  usually  occur  mt^h 
some  variation  of  terapei^turej  while  uncomplicated  ulcer  causes  no  fever. 

Biliary  colic  has  been  sufficiently  considei'ed  under  gastmlgia, 

Prognoeis.— Death  from  hemorrhage  is  always  to  be  feared,  as  is  f»ex- 
fonition,  which  latter  is  always  fatal  unless  an  early  operation  be  undertaken. 
when  the  outlook  is  still  gloomy  in  the  very  young,  but  more  hopeful  in, 
older  children. 

The  possibility  of  these  fatal  endings  must  never  be  put  aside,  and  ao 
exact  prognosis  cannot  be  given.  In  adults,  fifteen  per  cent,  or  more  of  «W 
cases  diagnosed  die,  and  such  an  average  in  cliildren  c^n  scarcely  be  tf»i 
high.  Pyloric  stenosis  and  contractu  i^es  mid  adhesions  of  other  portioDfirfj 
the  stcmiaeh,  with  their  usually  grdve  sec|uelfe,  are  apt  to  oc?cur,  and  1^ 
never  \m  promised  that  they  will  be  esca[WKl  until  long  atVr  all  ^ymp 
have  disappearetl. 

Treatment. — The  most  active  occurrences  demanding  tit^ataieut  ^ 
hemorrhage  and  [perforation .  In  the  latter  all  treatment  except  operation 
is  but  palliative,  and  when  a  diagnosis  of  perforation  is  made  surgical  io*^ 
vention  is  the  only  rational  advice.  Henn)rrliage  calls  for  absolute  re*t,th' 
withdrawal  of  fo<Kl  by  the  mouth,  and  the  application  of  a  light  ice-l*?^ 
the  epigastrium,  Hyiiodermics  of  ergotin  and  of  morphine  should  bepv«D  i 
in  older  children,  while  the  same  in  verj*  small  doses,  or  astringents  li''* 
tannic  acid,  administcnxl  Ijv  tlie  mouth,  are  in  place  with  infauts.  U  ^ 
hemorrhage  Ije  not  contn riled  by  these,  small  doses  of  well-diluled  Mou^* 
solution  may  be  used* 
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If  hemorrhage  has  been  severe,  no  food  should  be  allowed  infants  by 
pe  mouth  for  twenty-four  hours^  uud  then  the  breast  or  bottle  taken  onee 
il  hour  for  but  a  few  moments.  Food  by  the  mouth  should  not  be  allowed 
bier  children  for  four  or  five  days  at  least,  alimentation  and  liquids  by  the 
ptura  only  being  permissible.  Small  pieces  of  ice  may  be  taken  by  the 
outh  both  for  the  thirst  and  for  the  hemorrhage. 

After  this  time  small  portions  of  liquid  food  may  be  administered  at 
ecjuent  intervals  and  a  gradual  advance  made  to  a  semi-solid  but  very 
land  diet,  which  sliould  lie  pei>iisted  in  for  some  weeks,  or  longer  if  neces- 
ttrr  for  getting  nd  of  all  active  symptoms. 

Other  eases  which  have  but  blight  hemorrhage  or  uone^  but  in  which  an 
loer  is  suspected  or  diagnosed,  should  always  Ije  put  upon  liquid  diet  for 
•  few  days  at  first,  and  unirntating  semf-Bolids  gradually  substituted.  It 
^  often  well,  if  any  symptoms  are  severe,  to  precede  this  by  rectal  feeding 
br  a  few  days. 

Medicinal  treatment  should  not  be  freely  used.  Silver  nitrate  given 
iver  a  peri^xl  of  several  weeks  is  the  most  satisfactory.  It  should  be  taken 
|n  an  empty  stomach,  and  opium  given  with  it  if  there  be  much  pain. 

Fleiner's  treatment  by  very  large  doses  of  bismuth  may  be  tried  with 
piuch  benefit  in  some  cases.  In  others  it  causes  severe  constipation  or  diar- 
rhoea, and  at  times  extremely  unpleasant  feelings  of  pressure  and  weight  in 
the  epigastrium. 

The  bowels  should  in  all  cases  be  kept  well  opened.  One  of  the  b^t 
wayg  of  accomplis[ring  this  is  the  administration  each  morning  of  a  proper 
dose  of  Carlsbad  salts.  Sodium  phosphate  may,  too^  be  readjly  adminis- 
tered In  milk.  Magnesia  in  various  forms  is  useful  both  for  its  laxative 
and  its  antacid  effects. 

Special  symptoms,  such  as  severe  pain  and  frequent  vomiting,  may  need 

I  treatment.     For  either,  silver  nitrate,  with  small  doses  of  opium  or  alone, 

is  very  useful.     The  pain   when  acute  is  better  suMued   by  chloroform 

water,  menthol,  or  exalgin :  in  more  severe   cases,  morphine  or  codeine 

I  slioukl  be  used  by  hypodermic  injection. 

The  vomiting  usually  dejiends  largely  on  the  amount  of  pain.  It  is 
I  ctJDtrolled  by  treating  the  pain  or  by  local  seilativei?,  such  as  calomel,  oxalate 
I  of  cerium,  and  sometimes  cotjaine,  or,  better,  by  liquid  diet  or  rectal  alimen- 
I  tatioD. 

PYLORIC   STENOSIS. 

Definition. — Any  decrease  in  the  calibre  of  the  pylorus  which  prevents 
Die  passage  of  the  stomaeh  contents  into  the  intestine  witliin  normal  limits 
rf  time  and  with  normal  muscular  effort. 

Etiology. — All  the  causes  that  may  act  in  adults  are  likewise  effective 
b  childi-eu,  and  do  produce  this  result,  though  more  infrequent  in  early 
life.  Cancer  alone  must  be  denied  consideration,  since  its  occurrence  is  so 
doeasively  rare.  Ulcer  has  several  times  been  known  to  cause  severe 
stricture  in  childhood,  acting  thus  either  by  means  of  the  resulting  cica- 
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At  any  time  the  case  may  t<?riiiiDate  by  the  occurrenoe  of  fatal  b 
rhage  or  p<?rfQration.  The  latter  will  be  recognized  by  the  suddeu  al 
inal  pain,  tenderness,  and  distention,  with,  usually,  disaj>{>earaiiee  of  the 
liver  dniness,  associated  with  which  symptoms  are  the  evidences  of  collaiise 
in  tlie  pinched  and  anxious  c^juntenanco,  fall  of  temperature,  and  coldness 
of  the  extremities.  Subnormal  temperature  may  be  replaced  later  by  fever. 
The  skin  is  often  bathed  in  cold  sweat  and  the  pulse  always  rapid  and 
weak  at  first.  Subsecjuently  perliai>s  the  tense  pnlse  of  iieritonitis  replaces 
this,  to  grow  soft  again  as  death  approaches. 

DiagnoBis. — This  must  rest  upon  the  occurrence  of  one  or  more  of  the 
four  chamcteristic  manifestations  with  coexistent  dyspeptic  symptoms. 
Hemorrhage,  as  stated,  is  of  itself  sufficient  to  necessitate  a  diagnosis  of 
ulcer  and  the  use  of  the  appmpriate  treatment  when  there  is  no  other 
evident  source  of  the  bleeding. 

The  diagnosis  in  the  absence  of  hemorrhage  is  much  less  certain^  even 
though  paiuj  tenderness,  or  vomiting  be  present.  The  pain  of  gastralgia  is 
separated  by  its  peculiarly  nervous  ebanicter  and  less  deliuite  location,  its 
irregularity  of  otxuirrence,  and  its  entire  independence  of  other  gastric  symp- 
toms or  the  ingestion  of  food,  as  well  as  by  the  common  evidences  of  a 
j>erverted  nervous  system. 

In  gastritis  and  dyspe|>sia  there  is  much  less  pain,  the  vomiting  is  of 
different  character,  and  the  tenderness  less  severe,  and  they  usually  occur  with 
some  variation  of  temperature,  while  uncomplicated  ulcer  causes  no  fever.        i 

Biliary  colic  has  been  sufficiently  considered  under  gastmlgia. 

Prognoaia.'^Death  from  hemorrhage  is  always  to  be  feared,  as  is  per- 
fonition,  which  latter  is  always  fatal  unless  an  early  operation  be  undertaken, 
when  the  outlook  is  still  gloomy  in  the  very  yoimg,  but  moiis  hopeful  i^^ 
older  children,  ^| 

The  possibility  of  these  fatal  endings  must  never  l^e  put  aside,  and  an 
exact  prognosis  cannot  be  given.  In  adults,  fifteen  per  cent,  or  more  of  all 
cases  diagnosed  die,  and  such  an  average  in  children  can  scarcely  be  too 
high.  Pyloric  stenosis  and  contractures  and  adhesions  of  other  portions  of 
the  stomach,  with  their  usually  grave  sc^quelte,  are  apt  to  occur,  and  it  can 
never  be  promised  that  they  will  Ije  escaped  until  long  after  all  symptoms 
have  disappeared. 

Treatment. — The  most  active  occurrences  demanding  treatment  are  1 
hemorrhage  and  perforation.  In  the  latter  all  treatment  except  operation  ' 
is  but  palliative,  and  when  a  diagnosis  of  perforation  is  made  sui*gical  inter-  I 
veution  is  the  only  rational  advice.  Hemorrhage  calls  for  absoUuc  n^t,  the 
withdrawal  of  food  by  the  moutli,  and  the  application  of  a  light  ict^bag  to  i 
the  epigastrium,  HyjKjdermics  nf  ergotin  and  of  morphine  should  be  given 
in  older  children,  while  the  same  in  very  small  doses,  or  astringents,  like  ] 
tannic  acid,  administered  by  the  moutli,  are  in  place  with  infants.  If  the 
hemorrhage  be  not  coutrolletl  by  these,  small  doses  of  well-diluted  Monsel's 
solution  may  be  used. 
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If  hemorrhage  has  been  severe,  no  food  should  he  allowed  infants  by 
the  inouth  for  twenty-four  hours,  and  then  the  breast  or  bottle  taken  once 
an  hour  for  but  a  few  moraeuts.  Food  by  the  mouth  should  not  be  allowed 
older  children  for  four  or  five  days  at  least,  alimentation  and  liquids  by  the 
rectum  only  being  permissible.  Small  piecefl  of  ice  may  be  taken  by  the 
mouth  both  for  tire  thirst  and  for  the  hemorrha^. 

After  this  time  small  portions  of  liquid  food  may  be  administered  at 
frerjiient  intervals  and  a  gradual  advance  made  to  a  semi-solid  but  very 
bland  diet,  whii-'h  should  be  persist^]  in  for  some  weeks,  or  longer  if  neces- 
sary for  getting  rid  of  all  active  symptoms. 

Other  cases  which  have  but  slight  hemorrhage  or  none,  but  in  which  an 
ulimr  is  suspected  or  diagnosed,  should  always  Ije  put  upon  liquid  diet  for 
a  few  days  at  first,  and  unirritating  semi-solids  gradually  substituted*  It 
is  often  well,  if  any  symptoms  are  severe,  to  precede  tliis  by  rectal  feeding 
for  a  few  days. 

Medicinal  treatment  should  not  be  freely  used.  Silver  nitrate  given 
over  a  period  of  several  weeks  is  the  most  satisfactory.  It  should  be  taken 
m  an  empty  stomach,  and  opium  given  with  it  if  there  be  much  pain, 

Fleiner's  treatment  by  very  large  doses  of  bismuth  may  be  tried  with 
laucL  benefit  in  some  cases.  In  others  it  causes  sevem  constipation  or  diar- 
rW,  and  at  times  extremely  unpleasant  feelings  of  pressure  and  weight  in 
the  epigastrium. 

The  bowels  should  in  all  cases  be  kept  well  opened.  One  of  the  best 
'niys  of  accomplishing  this  is  the  admiuLst ration  each  morning  of  a  proper 
dose  of  Carlsbad  salts.  Sodium  phosphate  may,  trjo,  be  read|ly  admiuis* 
Ipwd  in  milk,  Magnesia  in  various  forms  is  useful  both  for  its  laxative 
and  its  antacid  effects* 

Special  symptoms,  such  as  severe  pain  and  frequent  vomiting,  may  neeil 
t^tment.  For  either,  silver  nitrate,  with  small  doses  of  opium  or  alone, 
i«  ver}'  useful.  The  paiu  when  acute  is  better  subdued  by  chloroform 
wattT,  menthol,  or  exalgin ;  in  more  severe  cases,  morphine  or  codeine 
L»ld  be  used  by  hyiKxJermic  injection. 

The  vomiting  usually  de|>euds  largely  on  the  amount  of  pain.  It  is 
OftntroUed  by  treating  the  pain  or  by  local  sedatives,  such  as  calomel,  oxalate 
of  cerium,  and  sometimes  cocaine,  or,  better,  by  liquid  diet  or  rectal  alimen- 
tattoD. 

PYLORIC   STENOSIS. 

Definition, — Any  decrease  in  the  calibre  of  the  pylorus  which  prevents 
thepaasage  of  the  stomach  contents  into  the  intestine  within  normal  limits 
rf  time  and  with  ntamal  muscular  effort. 

EtiologT' — All  the  causes  that  may  act  in  adults  are  likewise  effective 
ID  children,  and  do  produce  this  result,  though  more  infrequent  in  early 
life.  Cancer  alone  must  be  denied  consideration,  since  its  occurrence  is  so 
cxoe«siveIy  rare.  Ulcer  has  several  times  been  known  bo  cause  severe 
ftrictare  ID  ehildhfXKl,  acting  thus  citlier  by  means  of  the  resulting  cica- 
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trization  of  the  wall  of  the   stomach  or  by  the   formation  of  external 
adhesious.     Adhesions  from  any  other  cause  may  so  btod  down  or  angnhite 
the  pylorus  as  greatly  to  decrease  its  lumen*     Growths  external  to  tiii 
stomach,  but  in  the  neighborho^xl  of  the  pylorus,  may  compress  the  lattergj 
with  resulting  stenosis.     DisplaL^ments  of  the  stomach  itself  tend  to  cans 
stenosis   by  angulation,  and  some  degree  of  this   is   probably  not  ver 
uueommon  in  chilcjreu,  tliough  tlie  diicxleuura  suffers  more  largely.     Con- 
tractures of  the  stomach -wall   other  than  those  from  ulcer  may  be  the 
cause.     Drinkiug  cormsive  poisons  and  injury  from  foreign  bodies  swal- 
lowed are  possibilities  of   this   kiud.     Poly|K)id    growths  projecting  int 
the  cavity  of  the  stomach  may  l:>e  fijrced  into  the  lumen  of  the  pylorus  aC 
each  peristaltic  effort,  with  more  or  le&s  complute  blocking  of  the  pas 
Atresia  of  the  orifice   has  been  very  rarely  present.     But  the  cause  of 
stenosis  which  has  been  most  frecjuently  noted  in  infants  is  hypertrophy 
of  the  pylorus,  whivh  in  early  life  has  beeu  usually  fbuuJ  as  a  congenital 
condition,  though  this  is  by  no  means  nei'essary. 

The  condition  <>f  congenital  pyloric  stenosis,  though  one  seldom   m€ 
with,  and  usually  difficult  of  recognition  during  life,  has  of  recent  3'eap 
excited  much  interest,  since  its  existence  renders  the  case  at  once  one  of  the 
greatest  gravity ;  and   in  the  consideration  bf  stenosis  of  the  pylorus  in^ 
children    attention    is  more  espw^ially  engaged  by  the  congenital  variety.™ 
Although  the  case  published  long  ago  by  Williamson  as  *'gcirrhu8''  was 
probably  an  unrecognized  example  of  congenital  hypertrophy,  the  first  goodi 
desrriptittn  was  given  twenty  years  ago  l>y  Landerer.     Thirty-one 
most  of  them  probably  authentic,  were  collected  by  Mayer  some  time  late 
Since  then  cases   have   been    reportai  with   considerable    fi-equentw ;  and 
among  writers   upon   the  subject,  Hirschsprung,   Finkelstein,  Gran,   and 
Thompson  have  furnished  much  of  our  knowledge  of  this  grave  condi 
Very  rarely,  as  in  Neale's  case,  there  exists  ot^raplete  congenital  atresia 
and   the  pylorus  may  be  represented  by  a  solid  cord  alone.     Usually,  id 
either  congenital  or  acquii'ed  hypertrophic  stenosis  the  pylorus  is  enlarged,1 
owing  to  fibrous  or  muscular  overgrowth,  the  surface  is  smooth  and  some*! 
what  couinal,  and  its  tiasue  firm.     The  opening  may  be  almost  ef.>mpletely 
eIoseil»  and  has  l>een  found  very  small  in  most  congenital  cases  ix?[>orted, 
though,  as  in  one  of  Hirsehs]>rung^s,  death  may  result  from  other  causes,] 
and  the  stenosis  be  insufficient  of  itself  to  prevent  the  child  from  reachinjfl 
adult  life.     It  is  not  improbable  that  the  condition  has  existed   in  si>me| 
cases  of  dilatation  whicii  arc  discovered  in  later  life,  or  tliat  a  mild  grade 
of  stenosis  may  be  completely  overcome.      The  microscopic  examination] 
usually  shows  mucli  thickening  of  tlie  muscular  coats,  of  which  either  the 
circular  or  the  longitudinal  may  be  nmst  affected.     Mayer  states  that  the 
congenital  form  is  distinguished  from  the  acquired  by  the  sharp  locali* 
station  of  the  hypertrophy  to  the  pylorus  itself.     Even  w^hen  there  is 
coexistent  hypertrophy  of  the  walls  of  the  organ  in  general,  this  is  said  t<>l 
be  easily  distinguished  from  the  congenitally  thiekeuetl  portion,  while  in 
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acqaired  cases  the  two  blend.  lo  congenital  stenosis,  too,  the  pylorus  is 
veiT  firmly  fixed,  owing  to  the  thickness  and  melasticity  of  the  lesser 
oQientuxD  and  the  duodeuo-hepatic  ligament. 

Stenosis  soon  causes  dilatation,  which  is  preceded,  if  time  be  gi%'en,  by 
hy^»ertrophy  of  the  walls  in  the  endeavor  to  compcnBate  for  the  difficulty 
ftt  the  pylorus.  These  changes,  together  with  the  various  cunditious  found 
in  stenosis  from  causes  other  than  atresia  or  hypertroi>liy,  are  best  con* 
fiidered  under  dilatation,  as  they  can  be  but  rarely  suspected  before  this  has 
develo]^. 

Bymptomatoloery- — Except  in  those  cases  that  live  long  enough  to 
result  in  dilatation,  the  condition  is  oflen  only  suspected,  and  grades  so 
mild  that  they  are  overcome  withrmt  serious  results  can  hardly  be  i-ecog- 
niml.     In  congenital  atresia  or  marked  stenosis  the  preduminant  symp- 
tom is  the  vomiting.     This  ordinarily  does  not  appear  until  several  days 
after  birth.      When   it  dcx*s  begin   it  (X'curs  after  l^vltx  meal  and  cnn- 
tiuuts  until  death,  uninfluental  by  any  medicinal  or  dietetic  ti^atment. 
Fiokelstein  considers  this  persistent  vomitiug  after  each  feeding  a  {lathog- 
iK)iiit>uic  sign.     With  the  vomitiug  there  is  pronounced  constipation,  And 
thecbild  wastes  and  becomes  exhausted,  dyrng  usually  within  a  few  weeks, 
iud  always,  in  high  grades  of  stenosis,  ^vitliin  a  very  ft^w  months.     The 
flitrie  secretions  have  Ijeen  examined  by  Finkelstcin,  Grau,  and  Fenwick 
with  varying  results  in  the  three  eases,  and  investigation  of  them  gives  no 
Uii  in  diagnosis. 

Such  indefinite  symptoms  point  only  to  obstruction  in  the  digestive 
tetet, though  the  vomitiug  is  somewhat  peculiar.  Fiukelstein  and  Fenwick 
ulVe  fell  the  thickent^l  pylorus  during  life,  and  the  search  for  such  a  tumor 
'0  tht  position  it  would  occupy  and  the  endeavor  to  exclude  other  sources 
of  oljstniction  must  be  our  main  aids  in  reaching  a  diagnosis.  The  only 
witcoine  is  death,  unless  an  oj>eratiyu  \ye  undertaken. 

The  symptoms  of  pyloric  stenosis  when  it  has  persisted  to  the  production 
ifdiLitntiou  W^me  but  a  part  of  those  of  the  latter  disease,  and  we  vdll  cun- 
•fcf  io  the  next  section  the  clinical  manifestations  of  acquiretl  stenosis  or  of 
t|ioasible  congenital  stenosis  that  dtjes  not  result  in  almost  immediate  death. 
Treatment. — The  cure  of  a  high  grade  of  pyloric  stenosis  can  be 
^iirfertaken  by  the  surgeon  alone,  using  the  same  procedures  that  are  in 
pboe  in  treating  dilatation  ;  and  the  methods  of  alleviating  the  symptoms  are 
^nme  as  for  gastrectasia. 

In  congenital  stenosis  of  grades  high  enough  to  cause  early  death  luit 

(       WW  faint  hope  of  saving  life  is  otferet]  in  operation.     The  usual  dietetic 

^»1  medidnal  means  for  quieting  vomiting  should  be  employed,  but  if  the 

I^iapiosis  be  sustained  such  treatment  will  be  without  result. 
Rectal  alimeutation  should  Ix'  iiistituted,  and  nutrition  and  stimulants 
provided  in  this  manner  as  long  as  possible.     If  a  tumor  be  felt  along 
*iA  the  usual  symptoms,  ojK^ration  is  the  only  rational  advice,  but  the  hope 
^^  ^ucet-ss  hi  these  young  infants  is  small. 
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DILATATION   OP  THE  STOMACH. 
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Deflnition, — Abnormally  large  size  of  the  stomach  wliicb  is  accom- 
panied by  inability  to  propel  its  eouteiits  into  the  iDtcstme  within  the 
physiologiial  limit  of  time  and  of  museidar  etfbrt. 

A  stomach  which  is  ah  me  abnormally  large  as  compared  with  ordiuar 
measurements  is  by  no  means  necessarily  a  dilated  stomach,  since  we  kno? 
well,  througli  the  work  of  Ewald  and  Kiegel  in   particular,  that  a  stomach 
may  have  dimensions  ranch  beyond  those  usual  and  yet  exhibit  no  ab- 
normality of  function.     And  yet  the  term  enlarged  stomach  as  distinguishc 
from  a  larf/e  stomach  is  not,  as  Ewald  \vonld  make  it,  sufficient,  for  if  tb 
motor  |>0Aver  of  a  naturally  large  stomach  fail^  the  condition  is  at  once 
dilatation  in  no  practical  sense  differing  from  that  existing  with  an  enlarge 
organ,     Undoubtt^lly   the    usual    distinction    betv^^een   a  stomach  that 
simply  unusually  large  and  one  that  is  dilated  is  that  the  latter  is  unable  to 
rid  itself  of  its  contents  within   the  time  due  it.     Still  there  are  cases  ia 
wiiich  there  is  enlargement  without  actual  stagnation,  and  in  these  the  added 
mil^'ular  effort  which  the  walls  bring  into  play  is  sufficient  to  overcome 
any  obstacles  to  the  onward  flow  of  the  contents.     Such  cases  are,  to  be 
sure,  of   little  clinical  impoitance  at  that  stage,  but,  like  heart-cases  in 
which  hypertrophy  compensates  a  dilatation,  they  are  apt  to  break  down 
with  excessive  strain,  and  the  possibility  of  the  presence  of  such  a  condition 
must  l)e  reckoned  witli. 

Etiology. — Dilatation  is  brought  about  by  causes  of  two  main  types, 
which  may  act  singly  or  in  conjunction.  These  two  types  are  the  atonic 
and  the  obstructive.  In  children  the  ibrnier  seems  more  active  in  contra- 
distinction to  adults,  in  whom  some  cause  of  obstruction  can  be  determined 
in  the  majority  of  cases.  The  relative  frequency  of  these  varieties  of 
caases  in  childhood  is,  however,  not  well  determinefl.  In  either  ty|>e  of 
cause  the  action  may  be  acute  or  temjmrary,  or,  by  fur  more  common, 
rej>catcd  or  jK^rsisteut, 

The  causes  of  atonic  type  are  such  m  may  give  rise  to  atony  and  relax*^ 
ation  in  any  tissue.  The  raixT  cases  in  which  acute  dilatation  takes  place  are ' 
largely  of  such  origin,  though  some  may  be  due  to  sptismodic  stricture  of 
the  pylorus  and  the  violent  effort  to  overcome  the  acute  obstruction  present^f 
That  acute  dilatation  takes  place  at  all  may  be  doubted  by  scmie,  but  Its 
occurrence  in  the  adult  is  indubitably  proven  by  cases  published  by  Eixl* 
maon,  Fraeukel,  Boas,  and  others,  and  there  is  absolutely  nothing  peculiar 
to  childhood  which  might  prevent  such  an  event.  Furthermore,  I  have 
myself  seen  cases  in  which  this  took  place  in  children.  It  may  l>e  excited 
by  anything  which  causes  a  violent  nervous  shock.  Sudden  and  powerftd 
emotions  cause  profound  relaxation  in  any  muscular  organs^  and  the  stomach 
suffers  at  times  with  its  fell<»ws  or  alone  if  peculiarly  susceptible.  Shock 
from  injury  acts  in  a  like  manner,  whether  it  be,  for  example,  a  direct  blow 
in  the  epigastrium  or  injury  applied  to  any  other  pait  the  shock  from  which 
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Rusonheim  has  i^eceiitly  brought  tlits  clearly  before  the  profes- 
sioo.  Overfilling  of  the  stomach  is  an  occasional  cause,  particularly  sudden 
swallowing  of  ice-water  or  other  very  cold  lii|uid  iu  large  amount.  Acute 
dilatation  may  result  iu  death,  or  be  very  rapidly  overcome  and  escajK]  ob- 
$er\^ation,  or  it  may  last  a  few  days  and  then  completely  disappear ;  but 
tliere  are  several  cases  rt^cordwl  in  which  it  lias  persisted  for  years,  with  do 
prospect  of  cure,  either  frum  the  violence  of  the  first  effect  upon  the 
gt4.imaeb  itself  or  from  the  impression  upon  the  general  nervous  system. 
The  ct>nditiun  is  iu  mai*ked  degree  rare,  but  milder  examples  not  impi-ob- 
ahly  occur  frequently. 

Causes  of  atony  which  act  over  long  periods  and  produce  their  effect 
gruduall}'  are  very  numerous.  All  causes  of  general  atony  may  be  included. 
Bad  hygienic  conditions,  exposure,  insufficient  nonrishment,  anaemia,  and 
constitutional  diseases  may  give  rise  to  it.  But  there  are  certain  special 
ciosea  which  Deed  mention*  The  most  frequent  of  these  in  infants  is  over- 
fettiing.  The  frefpient  ingestion  of  fond  in  excessive  amounts  must  result 
b  abnormal  distention  of  the  stt»mac4i-wans  and  undue  muscular  eHbrt. 
Wlieu  long  continued  this  necessarily  causes  overstrain  and  relaxation  of 
tlie  muscle,  and  furtlier  cootinuance  of  the  cause  means  certain  dilatation. 
Amiltl  degree  from  such  cau:?e  is  often  found  in  overfed  infants,  or  indeed 
ioaay  child  whose  food  or  drink  is  not  kept  within  reasonable  limits,  and 
*rious  ceases  may  have  like  origin » 

Coutioued  dysiK-psia  or  chronic  gastritis  may  result  in  dilatation,  as 
tauseular  strain  is  almost  constantly  present  frtan  the  irritation  of  imper- 
frctly  digested  food,  and  is  frequently  increased  by  exacerbations  of  the 
disease.  With  many  a  case  of  dilatation  will  be  elicited  a  history  of  long- 
<Xwilioucd  dyspeptic  symptoms  pi'ereding  those  pointing  to  dilatation. 

Rickets  is  a  disease  of  si>ecial  importance  in  the  etiology,  from  the  fre- 
^ueocy  of  L>ccurrence  of  dilatatitm  in  its  subjects.  Two  important  factors 
^t  here, — the  general  flabbiness  so  usual  with  the  disease,  and  the  almost 
Qoastant  disturbances  of  dig^tion.  Iu  an  extremely  large  number  of 
rickety  children  mild  grades  of  gastrectasiu  may  be  found,  and  occasionally 
aijcli  more  severe  cases  seem  trat^eable  to  tliis  affection. 

Many  other  causes  may  have  to  be  sought  for  atony,  and  some  of  them 
flaty  be  found  in  the  stomach  itself.  Ulcer  elsewhere  than  at  the  pylorus  may 
be  met  with,  and  this  may  act  by  its  iuterfeiTnce  with  {>errstalsis  by  inter- 
nipting  the  progress  of  the  wave  and  preventing  normally  concerted  action 
rfllic  various  portions  of  the  muscle.  Similarly,  the  traction  of  luflara- 
inatory  adhesions  following  ulcer  or  adhesions  from  any  other  cause  may 
give  rise  to  overstrain,  and  hour-glass  or  other  contractions  from  corrosive 
JfJistins  have  a  like  effect. 

In  speaking  nf  all  these  conditions  I  have  used  almost  synonymously 

^t^rms  overstrain,  atony,  and  dilatation  from  atony,  and  these  are  indeed 

aturly  s^Tionymous,     When  a  hollow  viscns  is  overtix<xl  it  dilates,  and  the 

^tnarh  is  no  exception.     In  such  condition  the  performance  of  its  func* 

Vol.  v.— 42 
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tions  with  normal  relations  is  too  severe  a  task,  and  the  rau^e  usualljj 
l>ersista,  &u  that  the  necessary  I'esult  of  overstrain  is  dilatatiou  begiuDing 
almost  at  once,  and  from  being  very  slight  it  progivsaea  directly  in  pro[x>r- 
tion  to  the  seventy  of  the  strain  and  tlie  time  of  coutiniianoe  of  its  aetion*j 
Any  "atony  of  the  stomach''  in  which  there  is  enlargement  of  the  cajmcitjr] 
of  the  organ  with  retention  of  t^^ntenta  is  a  dilatation. 

Most  iif  the  oljstriictive  causes  have  l)een  mentioned  in  si>eaking  of 
pyloric  stenosis.  Of  the  acute  obstructive  causes  only  one  seems  likely 
oecnr, — i.e,  spasm  of  the  pylorus  from  hyperacidity,  from  contents  others 
wise  exceedingly  irritathig,  or  frojii  tljc  irritation  of  painful  ulcers.  Thia 
cause  is  not  extremely  nnc*i»mni(»n  wljcre  these  conditions  present  them-i 
selves  frequently  in  tlie  same  individuah 

Children  have  a  special  cause  of  of)st ruction  in  congenital  stenosis,  and 
this  condition  lias  L>ei'n  found  with  sufficient  frequency  to  warrant  it^_ 
habitual  consideration,  especially  in  very  young  subjects.  As  has  l>eeii| 
stated y  most  of  these  cases  wliicli  are  known  to  l^e  such  die  early,  and  often 
before  aoy  marked  obstructive  dilatation  has  taken  place.  But  there  is 
every  reason  to  thiuk  that  the  stenosis  may  be  frequoutly  of  milder  gi^e, 
as  it  has  been  in  some  cases  examined.  The  overgrowth,  though  usually- 
congenital,  may  occur  after  birth  with  like  results.  Simple  ulcer  may  give 
rise  to  obstruction  from  the  mildest  grade  to  the  most  severe,  acting  bv 
means  of  contractions  in  cicatrization,  or  by  formation  of  constricting  or 
angulating  adhesions.  Tubercular  uleeratinu  uiay  give  like  iTsnlt,  or,  as 
in  one  case  rcjxirted,  the  swell iug  of  the  nmcous  membrane  about  tul>er« 
cular  nlceratious  partly  surrounding  the  pylorus  may  eSect  some  consider- 
able obstrnetion.  Cictitrices  from  corrosive  pjisous  may  also  be  so  situated 
as  to  cause  ol>8truction.  Adhesions  from  other  causes  of  inflammation  may 
be  expected  with  greater  fre(|neuey  than  from  ulcer.  Pediculated  tumors 
within  tlie  stomach  may  act  as  ball- valves,  and  any  growth  without  may 
compress  the  pylorus.  Dis  pi  a  elements  of  tlie  organ  sometimes  cause  an* 
gulation  at  the  pylorus,  tiiough  this  defonnity  is,  as  mentioned,  more 
frequently  situated  in  the  duodenum.  Its  exact  location  matters  little  ifo^^ 
its  effk'tii,  Itcjwever,  !is  the  result  is  obstructiou  to  the  outflow  from  the 
stomach,  and  any  other  variety  of  stenosis  of  the  duotlenura  has  the  same  ^ 
influence  on  the  stomach,  whether  it  be  due  to  congenital  narrowing,  to  the^f 
rare  tumors  of  this  part  of  the  gut,  to  ulcer,  or  to  pres,sure  fnmi  without  l»y 
growths.  The  etiological  importance  of  a  movable  right  kidney  in  aduUs 
has  been  much  talked  of,  but,  whatever  its  value  in  those  who  have  passe*l 
]Miberty,  it  is  certainly  an  unusual  factor  in  children,  owing  to  the  mritjr  of 
its  fxi'urrcjice  in  early  life. 

Pathology.^The  dilatation  is  rarely  saccular  or  irregular,  and  in  snch 
cases  most  frequently  is  caused  bv  pre.ssure  of  foreign  iiodies  or  by  traction 
from  adhesions*  The  usual  form  is  cylindrical,  the  whole  extent  of  the 
stomach  \^emg  enlarged,  though  tiiis  commonly  affects  the  canliac  region 
more  than  other  portions.     The  size  varies  greatly.     Enlargement  to  tripU 
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the  normal  capacity  has  been  found  in  a  new-born  child  dead  of  digestive 
troubles.  Holt  mentions  a  dilatation  to  the  capacity  of  seventeen  ounces 
in  an  infant  two  weeks  old,  and  lias  been  able  during  life  to  dcti'^rmine  a 
capacity  of  twelve  ounces  at  the  age  of  four  mouths.  Any  life  measure- 
ments are,  however,  subject  to  ermr*  In  a  ten-raonths  baby  a  stomach 
holding  twenty-five  ouoct^  has  l>een  found,  and  iu  later  childhood  all  de- 
grees have  been  met  with  up  to  such  enormous  dilatation  that  upon  open- 
ing the  abdomen  the  stomach  c5overed  nearly  all  the  other  organs  in  the 
cavity,  as  in  Chvostek's  case.  But  such  instances  as  tlif>sc  mentioned  are 
unusual,  and  a  lesser  degree  of  enlargement  is  more  commonly  found. 

The  lesions  found  in  causal  relation  to  the  gasti'ec^tasia  nt^  little  de- 
scription after  their  mention  in   the  etiology.     In   obstructive  erases  the 
pjlorus  may  be  found  compressed  or  contracted  in  varying  ilcgrce,  the  ori* 
/icse  appearing  of  slit-like  form  or  of  its  usual  shape  with  the  size  dimin- 
ished.    The  radiating  scar  of  a  heahxl   ulc£*r  may  present  itself  as  the 
exrplanation  of  this  condition,  or  there  may  be  no  other  lesion  than  adhe- 
sions^ of  which  the  actual  cause  may  or  may  not  be  evident     Conipressicin 
from  tumors  and  the  like  would  explain  itself  on  sight. 

The  atonic  forms  may  be  associated  with  adhesions  from  hx^l  peritonitis, 
th^  traction  causing  dilatation  din?ctly  and  by  the  extra  strain  this  throws 
u(:»on  the  stomach*muscle.     General  chronic  |>eritonitis,  of  whatever  nature, 
has   like  results,     A  chronic  ulcer  somewhere  in  the  general  body  of  the 
i>rg^n  may  Im  Joimd  witli  indurated  edges  and  surroundings  increasing  the 
\a.l>or  in  |x^ristal^is.     But  commonly  there  is  no  local izi^l  lesion  explanatory 
of  atonic  dilatation,  ami  the  couditifm  is  then  found  to  lie  a  general  relaxa- 
tion of  the  walls,  which  are  in  such   cases  usually  Btretchetl  and  thin.     In 
€tther  form  of  the  trouble  the  walls  may  be  of  normal  thickness  or  vary  on 
^th^T  side  of  this,  but  hypertrophy  of  the  coats  is  frequent  only  with  the 
ol)«tructive  variety  and  is  most  marked  in  the  pyloric  region.     The  mucous 
'iit'mbmne  often  shows  evidence  of  chronic  gastritis,  either  the  i*ause  of  the 
dilatation  or  secondary  to  the  stagnation  which  the  latter  induces. 

Microsc<^>picexaminaticm  will  show  increasetl  or  diminished  thickness  of 
^ he  muscular  layer,  as  the  case  may  be,  usually  with  overgrowth  of  the  iu- 
^^mtitial  tissue  and  some  infiltration  Avith  round  cells*  When  the  walls  are 
^tiiQ  the  rouscle-cells  apj>ear  fewer  in  numlxr,  owing  to  their  separation  by 
^litkiis  filled  with  areolar  tissue.  Fatty  degeneration  of  muscle-cells  is 
^^en  seen.  The  mucous  membraue  commonly  exhibits  some  stage  of 
^^fcronic  gastritis,  varying  in  portions  takc^n  from  different  regions. 

Symptomatology. — Mild  cases  of  dilatation  often  show  no  subjective 

^>'nij^toras  that  arc  distinctive  of  the  coudition.     There  are  the  general 

Symptoms  common  to  most  gastric  troubles.     Ijanguor  and  dej^ression  of 

spirits  or  irritability  is  often  present,  and  the  infant  or  child  has  not  its 

^*8«al  interest  in  diversions  or  play.     Corresponding  with  the  extent  of  the 

'nterference  with  nutrition,  the  muscles  are  flaf»by  and  waste,  the  fat  disap- 

[itirs,  and  ancemia  develops.     When  the  dilatation  is  but  slight,  sufficient 
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nourishment  is  fiirnished  the  body  to  prevent  these  general  symptoms  from 
attaining  any  great  gravity,  but  when  the  food  passes  into  the  intestines  iii^| 
but  sniull  amounts,  ill  digested  and   fermtnting  or  putrefying,  and  very^" 
little  is  absorl>ed  by  the  stomach  itself,  the  general  bodily  nutrition  suffers 
to  such  a  degree  as  to  suggest  at'onee  the  existence  of  some  grave  constitu- 
tional disease.     The  child  emaciates  grc*atly^  its  look  grows  haggard  and 
wan,  and  the  skin  is  pale  or  sallow  and  forms  wrinkles  or  folds.     The  cir- 
culation is  sluggish,  and  the  extremities  are  often  cool  and  dusky.      Ii 
these  advaneefl  cases  a  frequent  and  peculiar  symptom  is  the  dryness  of  the 
skin,  often  accompanied  by  a  brawuy  desf|iiamatiou  of  the  su|jerficial  epi-| 
thellum,  which  is  to  be  referred  to  tlie  insufficient  supply  of  fluid  to  the! 
tissues.     A^on  Mering  has  taught  us  that  the  healthy  stomach  absorbs  little 
water.     Hence  little  absorption  can  be  expecteil  from  a  dilated  organ,  and, 
since  the  ability  to  pro[>el  sufficient  fluids  into  the  intestine  is  absent,  dry- 
ness of  all  the  tiis-sues  results.     To  this  iusufficiency  of  fluid  and  the  poor 
circulation  are  to  be  referred  the  numbness  of  extremities,  formication,  andj 
muscular  cramps  often  complaineil  of  in  severe  cases,  \ 

Older  children,  like  adults,  are  very  apt  to  complain  of  headache,  which 
is  often  very  persistent  and  distressing,  and  vertigo  is  common,  coming  on 
in  distinct  attacks  or  becoming  so  constant  that  uncertainty  accompanies 
all  movements.  This  is  by  no  means  limited  to  the  graver  cases,  but  may 
be  very  distr^^ing  with  slight  dilatation.  Thirst  is  a  very  troublesome 
symptom  and  one  difficult  to  relieve,  since  water  that  is  taken  by  the  mouth 
is  but  poorly  absorljed  at  best,  and  large  amounts  of  fluid  only  increase  the 
labors  of  the  already  f overtaxed  stomach.  Thirst  increases  directly  with 
the  amount  of  stagnatii»n,  aud  the  dryness  of  the  tongue  is  well  given  hy  m 
Boas  as  some  indication  of  the  grade  of  the  dilatation. 

Appetite  runs  directly  contrary  to  thirst.    When  there  is  only  moderatdj 
retention  of  footl  the  apjK'tite  remains  fairly  good^  and  may  Ijc  even  ex- 
cessive.    As  moi'e  pronounced  retention  comes  on,  tlie  desire  for  f(X>d  do-       i 
creases,  until,  with  actual  stagnation,  it  is  never  enjoyed,  and  often  is  taken ^| 
only  after  coaxing.     Epigastric  discomfort  and  fulness  after  eating  are 
always  complained  of  when  the  child  is  old  enough  to  give  voice  to  its 
sensations,  and  the  appetite  is  in  inverse  ratio  to  this  distention.     If  the^f 
aniount  remaining  behind  from  the  last  meal  is  large,  so  is  the  feeling  of  " 
fulness  aud  satisfaction  of  the  ap|)etite  sooner  attaiued ;  aud  when  tlie" 
stomach  is  already  overloaded  there  is  no  ap|>etitc.     Gas  is  formed  freely, 
and  eructations  are  frequent,  even  in  mild  cases.     Kapid  distention  with 
gas  may  have  grave  results  in  young  infants,  and  Holt  records  a  death 
from  such  cause.     The  gaseous  distention  may  give  rise  to  pain,  which  is 
very  commonly  present  in  some  degree.     The  distress  after  eating  may  be 
only  slight  and  soon  over  as  the  stomach  partially  empties  itself,  or  it  raav 
be  nearly  or  quite  constant  and  of  itself  ainuunt  to  actual  dragging  pain; 
and  with  old  or  recent  uk^rs  or  adhesions  the  pain  after  food  may  grow 
severe.     Burning  paiu  in  the  epigastrium  is  extremely  oommou,  and  often 
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the  most  actively  distressing  of  all  the  symptoms.     It  is  largely  dependent 
opon  the  amount  of  hydrochloric  aeid  or  organic  acids  i>re8ent,  but  may  be 
due  to  the  irritation  of  otlier  retained  products  of  fermentation  or  decDmp<j* 
sition.     In  mild  cases  it  is  usually  worst  some  hours  after  taking  fotxJ,  and 
often   troublesome  in   the  n^ght,  though  its  degree  and  constancy  are  in 
almost  direct  proportion  to  the  gravity  of  tlie  dilatation.     Advance^l  cases 
frequently  have  almost  constant  dull,  burning  patu,  commonly  worst  in 
the  early  [>art  or  the  middle  of  the  night,  so  that  sleep  is  often  disturbed  or 
scarcely  procumble,  and  the  only  relief  is  usually  in  vomiting  or  lavage. 
Acute,  sharp  pain  is  not  frequent.     Vomiting  is  in  pronounced  cases  a 
highly  eliaraeteristic  sympfnm,  both  in  its  manner  of  occurrence  and  in  the 
appearance  and  eonstitiienta  of  the  vomit.     Mild  cases  may  lack  the  srap- 
txm  entirely,  or  it  may  occur  but  raiTly,  and  then  have  no  special  character- 
isticB  beyond  evidence  of  a  moderate  amount  of  retention  from  previous 
meals  and  ordinarily  a  high  acidity,  in  the  pnxlnction  of  which  both  hydro- 
chloric acid  and  the  organic  acids  are  concerned.    In  such  cases  the  sta relies 
are  Ijiidly  digested,  unchanged  particles  appear^  and  on  standing  a  slight 
frothy  layer  usually  c<illects  on  the  top  of  the  stomach  coo  tents. 

In  advanced  cases  vomiting  is  an  almost  constant  symptom,  and  occurs 
in  a  ?Of]uence  that  is  very  characteristic.  It  has  usnally  no  relation  to 
individual  meals,  but  is  Cdmrucnsurate  in  frequency  of  occurrence  with  the 
antouijt  which  remains  from  numerous  previous  meals,  and  becomes  a 
f^gukr  symptom  only  when  the  stomach  finds  itself  unable  to  rid  itself 
«>mpletely  of  its  contents  in  any  other  way.  Then  it  occasionally  ex- 
hibits an  almost  cyclical  regularity  of  occur renoe,  though  exact  regularity 
is  Uucommun,  since  it  all  dcjH^nds  upon  the  accnmulatiou  of  cm  intents. 
Sojiie  time  cla{>ses  between  tlie  attacks  i>f  vomiting,  usually  two  or  three 
<iira^  though  at  times  they  occur  daily  or  are  much  less  fref|uent.  The 
epigastric  fulness,  disrxmifort^  and  burning  have  been  meanwhile  increasing 
^  the  ap[>etite  disappearing,  until  at  length  the  overlmi'deued  stomach 
•iiU%  and  vomiting  comes  on,  with  rejx^ated  straining  and  retching.  Aid- 
ing tlie  overstrctciied  stomach- walls  with  the  al>doniiual  muscle  and  press- 
ure beneath,  the  patient  Ijrings  forth  often  an  immense  nias^s  of  liquid  and 
sJid  contents,  in  which  there  are  frequently  particles  of  focid  taken  many 
dars  before.  Butyric  acid  is  reeogniz<xl  at  once  from  the  odor,  and  with 
thiiaoetic  and  other  organic  acids,  and  tlie  various  products  »if  the  stagnant 
food  give  forth  an  alraL>st  unbeanibly  loid  and  sickening  smelL  After  the 
^kaostion  from  the  vomiting  tlic  child  ot^cn  brightens  a  little,  and  has 
•otne  temporary  desire  for  food  until  the  same  course  of  events  is  once 
niore  begun. 

Coasttimtion  is  a  regular  symptom,  sometimes  alternating  with  more  or 
«^  violent  attacks  of  diarrhoea  with  very  offensive  stools,  set  up  by  the 
pw^geof  fold  Btomadi  contents  into  the  intestine.  Small,  infrequent,  and 
»»pd  stools  are  the  usual  acc^unpaniments,  the  frequency  and  character  of 
^^itools  depending  largely  Ujion  tlie  amount  of  fluids  which  the  stomach 
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is  able  to  propel  into  the  intestines.     In  advanced  cases  oonstipation,  wit 
the  intestinal  fermentation  and  distention  which  accompany  it,  is  one  of  tl 
most  troublesome  and  intractable  symptoms.     Urination  is  infreciuent,  th 
amounts  passed  small,  and  tlie  urine  otten  concentrated,  a  heavy  de{>o&it  of 
phosphates  fV-equeutly  forming  on  standing. 

Any  of  the  complications  that  have  been  described  as  occasionalljl 
arising  in  dyspepsia  or  gastritis  may  occur  in  dilatation,  and  the  child  is 
very  prone  to  intereurrent  disease,  such  as  catarrhal  pneumonia,  nephritis, 
and  the  like.  Tetany  is  of  special  interest  in  this  connection,  since  a  dilated 
eiomaeh  of  some  d^ree  is  not  infrecpiently  present  when  this  i>eculiar  train 
of  symptoms  appears,  and  t^ome  authors  make  gastrectasia  a  highly  impor- 
tant factor  in  its  etiology.  The  exact  mode  of  origin  of  tetany  is  not  yet 
clear,  and  its  discussion  here  is  not  pertinent,  bat  it  certainly  sometimes 
arises  in  connection  with  a  dilated  stomach,  and  then  the  most  probable  ex* 
ptanation  is  either  anto-iotoxieation  or  possibly  reflex  action  from  irritation. 
Its  occurrence  with  marked  degmes  of  dilatation  is  of  ill  oiuen. 

The  symptoms  of  aeutt5  dilatation  may  be  briefly  noted.  There  is 
sudden  distention  in  the  region  of  the  stomach,  attended  by  pain,  which 
is  often  very  sevem,  and  usually  with  violent  vomiting,  which  ceases  if  the 
stomach  become  paralyzed. 

The  distention  later  is  often  so  great  tliat  the  pressure  much  disturbs 
the  heart-action,  and  irregularity  of  the  pulse,  or  tacbyeardia,  is  commoQ, 
Dyspncea  from  the  same  cause  is  a  usual  symptom.  With  these  there  may 
be  severe  collapse  with  its  usual  sigus^  and  the  case  may  end  in  death,  or 
the  symptoms  decrease  and  partial  or  complete  recovery  ensue. 

DiagnosiQ.' — The  physical  signs  of  gastrectasia  are  so  intimately  related 
to  the  diagnosis  that  the  two  are  best  consideretl  togetlaer.  Iu:?pection  is 
of  great  imiwrtanct*  in  cases  of  marked  severity*  The  abdomen  appesi*s 
more  or  less  full  iu  the  upper  and  left-hand  portion.  The  greater  curva- 
ture of  the  stomach  is  often  marked  by  the  depression  beneath  this  fulness, 
and  is  then  seen  as  a  line  running  curvedly  downward,  reaching  near  the 
nmbilieus,  or  j^rliaps  far  below  it  Often  comparative  flatness  of  the 
abdomen  alternates  with  the  appearance  of  a  rounded  and  elastic  tumor 
swelling  out  the  belly  from  the  ribs  to  the  umbilicus  or  bt^Iow,  and  this 
sudden  distention,  followed  by  et»llapse,  is  often  complainetl  of  by  older 
patients.  In  many  cases  the  eollection  of  the  contents  in  the  most  depend- 
ent parts  makes  the  epigastrium  seem  even  abnormal ly  flat,  while  about 
the  umbilicus  or  below  there  is  a  distended  area.  When  dilatation  is 
extreme  the  whole  abdomen  may  be  much  distended,  but  this  is  more  pro- 
nounced in  the  upper  left-lmnd  portion,  and  points  thus  to  enlargement  of 
the  stomach.  In  such  eases  the  prominence  of  the  lx?lly,  with  the  skin 
drawn  tightly  over  it  and  the  supcrfleial  %-eius  enlarged  and  prominent,  is 
in  strong  contrast  to  the  eniaf*iated  extremities  and  chest,  over  which  the 
dry  and  rough  skin  hangs  kiosely  or  in  folds. 

Peristaltic  waves  are  frecpieutly  aecn  as  rounded  prominences  moving 
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fioiD  the  edge  of  the  ribs  m  the  left  downward  and  tr>  the  right  towards 
the  pylorus.  Reverse  peristalsis  may  also  be  sctm,  and  is  of  fon^idenible 
importance  when  obsc^rved,  as  it  is  liighly  suggestive  of  organic  obstructiun 
at  the  pylorns,  though  I  have  seen  it  caused  by  spasm  at  that  orifice^ 

Palpation  often  aids  greatly,  as  the  suriace  and  lower  outlines  of  the 
ach  when  diatentktl  with  gas  or  other  contents  may  be  felt  with  raueh 
actoess,  as  may  also  the  peristaltic  waves  ;  and  |>al}mtLKperciission^  or 
^uick  pressure,  elicits  a  splashing  sound  wliieh  with  tiie  exercise  of  proper 
precatitions  in  eliminating  error  is  of  eunsidcrable  importance  in  the  de- 
-tennination  of  lioth  tfie  existence  ^if  dilatation  and  its  degree,  the  latter 
bjr  determining  the  limits  of  the  suocussion-splash.  This  sign  has  been 
"t^oo  freely  relietl  upon  by  many,  bowevTr,  espx-iaily  by  numerous  Freuch 
^Brriters,  and  Ijefore  aceortliog  the  presence  of  the  splashing  sound  any  im- 
portanoe  one  must  assure  himself  that  it  is  not  due  to  fluid  contents  of  tlie 
overlying  colon.  Its  absence,  too,  wheoi  gastrei-tasia  is  siisi>ected  may  be 
due  to  tension  of  tlie  abdorainal  walls  or  to  the  ten) porary  lack  of  fluid  in 
the  stomach. 

Percussion  gives  most  important  physical  signs,  and  in  children  these 
sometimes  furnish  our  strongest  diagnostic  support.  Percussion  must  Ije 
practised  very  lightly,  as  a  rule,  as  the  change  in  note  when  one  passes  from 
stomach  to  intestine  or  vice  mrsa  is  often  very  slight,  and  sometimes  no 
recognizable  change  occurs.  Often,  however,  one  obtains  more  knowletlge 
of  the  outlines  by  j^ercussing  several  times  with  varying  force  of  stroke.  In 
lU  cases  the  limits  of  the  ot^:aii  in  all  directions  should  be  determined  with 
as  much  accuracy  as  possible.  The  knowledge  of  the  prjsition  of  the 
lower  curvature  is  not  sufficient,  as  muljiositions  may  cause  this  to  vary, 
and  the  nn>re  verticjil  jK^sition  normal  to  the  young  child  makes  the 
pyloric  region  n^-lativciy  luwer.  The  note  upon  percussion  varies  aw/oiti- 
ing  as  the  org-an  is  tilkxl  with  fluid  and  t»oltd  contents  or  with  gas,  and  the 
amount  of  difitcntion  with  the  latter  ctiuses  change  in  note.  When  gas  is 
present  in  not  too  excessive  amount,  as  is  usually  the  case,  the  note  will 
be  lower  than  that  of  the  neighboring  intestine,  and  of  dull-tympanitic 
quality.  If  other  contents  are  present  in  large  amnunt,  or  if  there  is  ex- 
treme distention  with  gas,  the  note  will  be  flat.  If  uncertain  results  are 
^<>btaiut*cl  in  this  way,  auscultatory  percussion  is  often  a  very  useful  and 
^vakiable  aid*  Auscultatitm  alone  is  of  little  importance,  anil  the  bubbling 
sizzling  sounds  often  heard,  or  the  succussion-splash  on  shaking  the 
IkpiIv  while  auscultating,  only  tell  ouf*  of  the  fermentation  going  on  or  of 
the  presence  of  ga«  and  liquids  in  abnormal  amounts.  Occasionally  sjmrt- 
ing  or  gurgling  sounds  may  be  heard  over  the  pyloric  region,  suggesting  by 
their  character  greater  or  lesser  f_'alibref>f  its  orifice.  But  when  auseultatinn 
combined  with  percussion  we  often  obtain  tlic  limits  much  more  satis- 
ctorily,  owing  to  the  greater  readiness  with  which  changes  in  the  note  are 


A  valuable  method  in  children  i,s  that  of  Pcuzoldt  and  Dcliio.     Per- 
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cnissiug  in  the  upright  positiou  of  the  child  l>efore  and  after  swallowiDg 
several  portions  of  water,  the  lower  curvature  is  often  brought  out  dis- 
tinctly from  the  intestines  by  tlie  dulness  that  result-,  and  the  distensi- 
bllity  of  its  walls  is  to  some  extent  indicated  by  the  depth  to  which  the 
greater  curvature  descends  after  the  several  amounts  taken* 

But  the  most  satisfactory  results  in  determining  the  size  and  conforma- 
tion of  the  stomach  are  obtained  by  in  Hat  ion.  This  is  most  safely  and 
reliably  done  by  inflation  through  a  tube  when  the  tul>e  can  l>e  used. 
When  the  tube  cannot  be  intnjduced  without  severe  excitement  and  opjKH 
sitioUj  gas  may  be  generated  in  the  stomach  by  swallowTng  sej>arately 
projR^r  atnouuts  of  sodium  bicarlxmate  and  tartaric  acid  diss^^lved  in  water; 
but  this  gives  much  less  tx?rtain  results  and  causes  more  distress  than 
inflation,  and  is  not  free  from  danger,  especially  with  very  young  i^atients. 
The  introduction  of  air  through  the  tube  can  be  dc»ne  with  safety  if  gen- 
tieness  and  care  be  used  and  the  air  pum|>ed  in  slowly  and  not  to  extreme 
distention.  One  should  always  stop  at  once  if  any  signs  of  distress  frora 
the  distention  apjK^ar.  By  this  method  the  stomach  may  be  sceu  distend- 
ing, and  any  distinct  changes  in  size  or  form  are  readily  recognized  by  pal> 
jxition  or  percussion.  Inflation  is  not  so  entirely  satisfactory  in  infants  as 
in  older  jiaticnts,  owing  to  t!ie  readier  escape  of  air  along  the  tulje,  but  it 
gives  much  more  reliable  results  tfmu  any  other  methcjd. 

The  study  of  the  functions  will  then  de^^de  finally  whether  the  large 
elomach  is  a  dilatetl  stomach.  This  is  best  done  by  the  administration  of  a 
test-nical  and  its  subsequent  extraction,  when  this  can  l}e  accomplished,  siui^e 
only  in  this  way  can  we  gain  any  clear  idea  of  the  actual  condition  of  the 
functions.  In  infants  and  small  children  this  is  done  by  administering 
a  proper  amount  of  milk  after  the  stomach  is  emptied  by  a  short  fast  or, 
when  necessary,  by  a  previous  washing.  Any  remnants  of  the  meal  after 
throe  and  a  half  or  at  most  four  hours  show  that  there  is  distinct  mechan- 
ical insufficiency.  In  older  children  the  Leulje  test-dinner,  in  am f Hints  ap* 
propriate  to  the  age,  should  be  used,  and  the  stay  of  these  constituents  in 
the  stomach  may  not  be  prolonged  beyond  six  hours  without  indicating 
motor  weakness.  In  severe  cases  a  test-meal  left  in  over-night  w^ill  l>e 
found  wholly  or  in  large  part  still  in  die  stomach. 

The  acidity  of  the  contents  is  usually  high  in  the  early  stages  of  atonic 
dilatation  and  often  for  a  long  periixl  in  cases  of  obstruction,  owning  to  the 
severe  irritation  present.  In  young  children  and  infants  the  gastric  secre-, 
tions  fail  early  more  commonly  than  in  adults,  and  free  hydrochloric  acid 
is  often  found  absent  and  the  combined  acid  in  but  small  amount  even  in 
early  stages.  With  advancing  fermentation  the  acidity  is  often  excessive 
frora  the  presence  of  organic  acids  and  their  salts.  Lactic  acid  is  ofien 
present  w^hen  the  hydrochloric  acid  is  low,  and  butyric  and  acetic  acids  are 
frequent,  Wlien  tlie  stomach  contents  at\cr  a  tcst*mcal  cannot  be  obtained, 
vomiting  w'lll  afford  us  opjwjilunity  in  advanced  cases  of  learning  what  is 
going  on  in  tlie  stomach,  and  the  usual  large  amounts  of  ofl^eusive  material 
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ordinarily  brought  forth  by  these  cases  can  leave  no  doubt  oi*  the  mtn^lian- 

»m\  insufficiency.     Evideuc^es  of  stagnation  and  fernientation  will  Ix^  furtlier 
fuund  in  the  denion.stration  of  large  f|iiantitiej<  of  lactic,  acetic,  and  butyric 
iddfl  and  the  discovery  upon  microscopic  examination  of  many  particles  of 
undigested  food  and  of  sarcinse  and  yeast  fungi  in  large  iiuml>ers»     Inflam- 
mable and  other  noxious  gases  and    ptomaines  have   been  found  in   the 
vomit 
A       Tlie  diagnosis  of  dilatation  is  not  sufficient^  however,  but  an  effort  must 
be  made  to  hmvn  the  c^ust^    This  can  by  no  means  be  always  done,  but  the  fol- 
lowing points  are  helpful,  and  sometimes  a  correct  conclusion  can  lie  ixiachecJ. 
I  A  previous  history  pointing  to  ulcer,  such  as  hemorrhage  and  localized 
paiu,  or  the  {lersistence  of  such  local izcil  pain  or  tenderness,  a  history  of 
ingestion  of  corrosive  p«)isons  or  of  lentil i zed  peritonitis  or  causes  leading 
thereto,  such  as  trauma  or  difficult  passage  of  gall-stones,  discovery  of 
|>erigtahic  or  antiiK>ristaltic  waves,  and  a  tendency  tt*  onwanl  progress  little 
infiueuced  by  treatment,  all  speak  for  ubstruetivc  origin*     The  absence  of 
these,  tendency  to  ini]irovenieut,  frequent  presence  of  bile  in  the  stomach 
contents,  an  atonic  cimstitution  from  general  disease  or  uther  eause*  and  a 
history  of  taking  excessive  amounts  of  fi>od  or  drink,  are  all  in  favor  of 
liomc  dilatation.     Vomiting,  too,  is   usually  somewhat   cliamcteristic   in 
■    advanced  causes,  as  in  obstruction  the  motor  |KJwer  is  often  good  owing  to 
hv|)ertn»phy  of  tlie  muscle,  though  it  is  unable  to  oveivome  obstruction. 
Therefore   these   stomachs  soon  I'esent  overloading,   and  vomiting  occurs 
ofttMi  and  before  an  extreme  amotmt  of  retention  has  occurred  between  the 
attacks,  while  the  weakly  muscle  of  a  nincli  dilated  atonic  stomach  lias  not 
thecaei^gj'  to  empty  itself  until  stagnation  becomes  so  great  that  it  is  finally 
irritated  into  vomiting  tremendous  masses  of  disgusting  contents.      The 
iftion  of  the  stomach  in  lavage  is,  in  the  same  way,  somewhat  distinctive. 
h  both  the  water  runs  iu   freely  and  quickly,  but  in  the  outflow,  if  the 
'liUtation  be  from  obstruction  autl  the  motor  power  g'X>d,  the  stomach  ex- 
fftatCB  itself  at  a  lively  rate  and  with  forcible  flow.     An  atouic  stomach 
WD  but  slightly  dilated  returns  the  water  with  a  lazy  flow,  and  advanced 
cises  of  this  kind  are  often  difficrdt  to  empty  at  all  by  sipliouagc. 

Id  mild  cases  other  disorders  of  the  stomach  are  excluded  by  the  exist- 

of  enlargement  and  retention.      Sevci-c  cases  have  sucli  pronoun(H?d 

bife^tations  that  tljeir  recognition  is  easy  if  any  care  be  used. 

Enlargements  of  the  liver  or  spleen  and  abdominal  growths  may  have 

iwperficial  semblance  to  dilatatiim,  I>ut  the  use  of  the  methods  of  exami- 

pHtbn  which  have  bet*n  descrilxnl  will  be  sufficient  to  elimiuatc  them  and 

lll'Aow  the  abnormalities  of  the  stomach.     Ascites  g^^metimes  gives  an 

[lMlIr^a«  appearance  of  the  alwlomen,  but  iu  this  the  effusion  sinks  to  the 

fcokjs  and  lower  alxlomen  ami  distends  those  portions,  while  the  region  of 

Ml  ilivRiaeh  is  comparatively  fiat ;  the  stomach  is  found  of  normal  size, 

^  DO  stagnation  of  fo*>d  takes  place.     Slight  dilatation  is  not  uueommon» 

however,  in  diseases  causing  ascites,  and  examiuatinn  will  then  demonstrate 
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l>otli  oooditiiHis,  with  the  atony  of  th«?  stomach  usually  distinctly  siibf 
Eiilai'gemeut  uf  the  colon,  either  congeoital  or  acc|uire<l,  presents  the  most 
gerious  difficulties,  but  Dehio*s  method  or  inflation,  the  characteristic  vomit'- 
ing,  and  the  demonstmtion  of  mechanical  insufficiency  will  show  a  faulty 
stomach  ;  cfjntrary  to  this,  a  greatly  eularge<l  colon  shows  a  folnest^  with  it& 
lower  limit  concave  downwaixl,  the  ballooned  gut  can  usually  be  felt  ruQ^| 
ning  down  intjj  either  flank,  auscultatory  or  direct  jMnTussion  shows  an 
outline  corresponding  to  the  colon  rather  than  the  stomach,  and  tliese  signs 
can  be  intensified  by  gentle  infiatiou  by  the  rectum. 

ProgTiosis, — In  the  commoner  chronic  cases  the  outcome  dei>ends  upon 
tlie  cause;  and  tlie  degree  tu  which  the  condition  has  pi-ogressetL  If  an 
organic  obstruction  be  diagnosed,  even  mild  eases  can  be  only  partially  re- 
lieved by  ti-eatment  other  than  stn-gical,  and  the  condition  is  almost  ceiiain 
to  progress  with  a  nipidity  de|>ruding  upon  the  degree  of  obstruction  and 
the  lack  of  tone  of  the  patient,  unless  the  surgeon  remove  tljc  cause. 
When  the  dilatation  is  atonic,  all  but  advanced  cases  may  be  very  greatly 
relieved  by  proi>er  and  iiei*sistent  treatment,  the  pro  liability  of  actual  cure 
de)»endiug  largely  upon  the  general  couBtitution  and  the  absence  of  neui"<iiic 
tendencies.  Even  very  high  grades  of  dilatation,  which  would  be  hopeless 
in  mlults  without  surgical  iutervention,  may  be  remarkably  l:»encfited  and 
sometimes  entirely  cured  after  the  improvement  of  the  general  health  and^ 
the  relief  of  the  st4>mach  by  diet  and  lavage.  ^M 

The  prognosis  is  in  such  castas  more  favorable  tlian  in  adults,  but  in 
organic  obstruction  and  in  advanced  cases  of  atonic  type,  unless  treatment  re- 
lieves them  very  distinctly  and  over  a  eonsiderable  periixl  of  time,  the  prog- 
nosis must  be  con-idered  unfavorable  unless  ojteration  is  undertaken,  when 
great  relief  and  even  entire  cure  may  be  ho[*ed  for.  The  greiiter  prosjiect 
of  rec4>very  when  tlie  diagnosis  has  h(Hm  tjxaile  early,  whether  treatment  be 
medit^l  or  surgical,  makes  it  strongly  to  be  wished  that  more  attention  were 
devote*!  to  the  early  manifestations  of  the  disease. 

With  the  rare  acute  cases  the  pr<jgnosis  cannot  be  statetl  before  they 
have  becni  watched  for  some  time.  Death  has  ot*curred  from  this  cause, 
and  acute  dilatation  of  extreme  degree  is  necessarily  a  dangerous  condition 
from  the  shock  and  pn»s.sure  resulting.  If  the  immediate  outcome  be 
favorable,  severe  cases  are  apt  to  persist  as  chronic  dilatation,  and  only 
their  subserjuent  eoui'se  will  settle  the  prognosis.  Much  the  same  may  \ie 
said  of  eases  of  moderate  severity.  These  and  the  mild  cases  usually 
recover,  but  this  cannot  always  be  pTOuiiscd,  and  a  neurotrc  constitution, 
again,  makes  an  unfavorable  ultimate  outcome  more  pnjbable. 

Treatment. — The  main  principles  upon  which  the  treatment  of  gai 
trectasia  in  children  is  to  be  c<niducte<l  are  in  no  way  different  from  thoad 
suitable  in  adults,  though  the  details  must  vary.     The  im|>ortant  indica- 
tions fijr  the  physician  in  all  c^ses  an*  to  support  the  general  system  and  in 
jKirticulai'  to  heighten  the  tune  of  the  stomach,  to  provide  nourishment  in 
such  form  and  by  such  means  as  are  least  apt  to  increase  the  labors  of  lb© 
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already  uverworkecl  visous,  and,  as  far  ag  possible,  t*>  piTvent  the  aocumu- 

latJoQ  and  stagnation  of  large  quantitit}^  of  fniKl  and  drink. 

The  latter  indication  is  ijest  met  by  lavage.  Rectal  alimentation  is  a 
partial  ,substitute  and  often  a  valuable  aid,  but  it  often  gives  rise  to  much 
complaint^  and  ean  S4;ldara  be  exclusively  usetl  or  jKersistetl   in  for  any 

threat  length  of  time,  as  the  1x)\vel  soon  rebels  against  this  unnatural  way 
of  receiving  food. 
Lavage  is  always  indicated  if  there  is  stagnation  from  tlay  to  day, — iu 
other  words,  if  there  are  still  notable  remains  in  the  morning  of  a  test- meal 
t^ken  the  day  before,  or  if  the  vomit  shows  remains  of  food  in  large  quan- 
tity,  or  portions  of  meals   taken   many   houi-s  before.     It  must  then  be 
practise* I  with  jiersistence,  washing  tiie  stomaeh  if  possible  until  the  i^eturn 
flow   IS  almost  or   quite   clear,   and  using  ordinarily   plain   warm    water. 
;j^Jo6t  antiseptics  that  are  often  reeoro mended  to  be  addetl  to  the  water  are 
irritating  to  the  stomai?h,  and  their  action  is  but  temjxirary.     The  main 
indication  for  lavage  is  to  wash  out  the  decomjKising  contents  and  to  empty 
th«  stomach  of  their  bulk.     Antiseptics  may  be  tried,  however,  and  if  their 
ruse*  give  relief  they  may  be  continue^l  ibr  such  purpose.    Sodium  bicarbon- 
at:43  and  salicylate  or  resorciu,  in  one  per  cent,  or  t%vo  per  cent,  solution,  boric 
a^id  in  thive  f)er  cent,  solution,  or  lysol,  fi^om  ten  to  fifteen  drops  to  a  quart 
of  water,  are  best     Such  solutions  should  always  be  fallowed  by  plain  water 
to   wash  out  any  portion  remaining  from  them.     One  is  guided   by  the 
degree  of  stagnation  in  dec*iding  with  what  frequency  lavage  is  to  be  used. 
In  most  bad  cases  once  a  day  or  once  in  two  days  will  be  best,  though 
sometimes  two  washings  daily  may  be  necessary,  and  less  severe  cases  nee^l 
^t  bin  twice  a  week.     Improvement  of  the  appetite,  decrease  of  the  stag- 
nation and  ccjDStipation,  and  increase  of  the  amount  of  urine   excreted, 
together  with  improvement  in  the  bodily  nutrition  and  increase  iu  weight, 
usually  folltiw,  and  the  amount  of  continued  improvement  under  lavage  is 
a  good  indication,  as  a  rule,  of  the  curability  of  the  case.     So  im[K>rtant  is 
thig  procedure  that  in  bad  cases  of  dilatation  alone,  if  i>ersuasion  fail  to 
Peassnre  the  child  and  the  tube  cannot  be  introduced  by  gentle  measures, 
I  think  it  admissible  ttj  use  the  gag  and  assistance  if  necessary,  to  see  if 
tiwj  relief  affortled  by  a  few  washings  will   not  k*ad  the  little  patient  to 
submit  afterwards  without  fear  and  a  struggle.      In  cases  of  moderate 
severity  or  mild  degree  lavage  is  to  Ix'  ust^d  but  once  or  twice  a  week,  nud 
ft^H  too  long  continued,  widi   tbe  object  of  securing  a  tonic  effect  rather 
'W  the  cleansing,  which  is  here  leas  rc^iuired. 

la  these  cases  the  stimulating  effect  of  lavage  is  often  increased  by 
•ising  cool  water  or  alternating  this  with  fluids  of  higher  temi>eniture ;  and 
Hen  secretion  is  subnormal,  solutirms  of  bitter  stomaeliics  like  quassia  and 
^^utian  may  stimulate  the  gastric  functions  tfi  greater  a*"tivity. 

Qijite  as  important  as  lavage  is  the  endeavor  to  prevent  as  far  as  possi- 
"«-  the  accumulation  of  fix>d  in  the  stomach  and  its  further  overstrain  by 
^'Hng  only  readily  digestc^l  foods,  and    those  in  as  eonceutratcnl  form  as 
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possible.     Liquids  by  tlie  mouth  should  he  allowed  in  but  Bmall  quantities 
when   they  can   be  largely  dane  away  with*     In  infants  liquid  diet  i.s,  ot^M 
ctiurse,  necessary,  aud  in  older  children  the  stomach  sometimes  lyears  otliei^B 
food  badly.     But  in  any  case  these  should  be  used  as  food  only,  and  the 
drink  limited.     Excessive  thirst  should  be  i-clieved  as  far  as  possible  bj^H 
supplying  water  to  the  tissues  per  i^'tnni  and  by  wetting  the  mouth  with^" 
small  sips  of  water  or  iced  drinks.     Large  draughts  of  liquid  are  not  to  l^e 
j>ermitted.    Food  in  all  cases  is  to  lie  taken  in  small  portions,  and  the  notri- 
tion  sustained  by  decreasing  the  intervals  between  meals,  and  in  bad  c^isea^ 
by  rectal  alimentation*     For  the  latter  purpose  trom  one  to  three  enem, 
may  be  used  daily,  containing  milk,  albumen  solutions,  or  derivatives  ol 
albumen,  either  i-eady  made  or  prepared  by  peptonization,  or  beef  pre|>ara' 
tions  and  eggs  may  lie  used,  any  of  these  in  quantities  suited  to  the  age. 
Any  food  is  often  better  borne  by  the  mouth  or  the  rectum  if  previously 
peptonized.     Nutritive  enemas  can  rarely  l>e  wisely  continued  at  one  time 
for  more  than  a  fortnight,  and  should  then  be  stopjied  temporarily,  and 
if  neoes8ar%'  used  repeatetlly  at  intervals.     Alimentation  exclusively  by  the 
rectum  for  any  considemble  time  will  \m}  nci'ded  only  in  bad  cases. 

The  food  taken  by  the  mouth  in  very  young  patients  should  be  milk  or 
special  preparations  which  are  to  be  found  in  the  chapters  on  infaut  feed- 
ing, given  in  small  amounts  and  at  more  frequent  intervals  as  may  b^H 
necessary  to  preserve  the  nutrition.  Greater  concentration  cannot  be  borne^^ 
by  their  stomachs,  as  a  ride.  But  wlien  the  child  can  take  mixed  food  it 
will  usually  do  better  on  dry  diet,  such  as  bread  toasted  dry,  eggs,  ecmped 
meats,  and  in  milder  cases  a  larger  variety  may  be  found  in  dried  or 
smoked  meat  and  vegt-tablcs  of  whicli  water  is  not  a  very  lai'ge  constituent* 
and  best  given  in  the  form  of  pur^.  Fats  can  be  allowed  only  in  small 
amount,  or  not  at  all,  as  they  are  not  dig€»sted  in  the  stoniaeJij  and  only  de* 
compose, 

Wlien  there  is  little  retention,  the  diet  should  be  such  as  is  suitable 
for  chronic  d\'spepsia  or  gastritis,  using  onl}'  readily  digested  forms  of 
food  J  and  as  far  as  possible  regulating  the  relative  amounts  of  starchy  and 
albiuuiuous  foods  by  determining  the  acidity  of  tlie  stomuch  cxinteuta  and 
by  trials  of  their  digestibility  in  each  case.  Examination  of  vomited 
matters  will  often  show  which  of  these  classes  of  f  Mids  is  less  easily 
digested. 

In  all  cases  there  shoidd  be  absolute  rest  after  each  meal,  and  in  bad 
cases  the  cliihl  should  remain  in  bed  until  there  is  distinct  improvement. 
At  the  same  time,  geueml  measures  should  be  used  to  improve  svstemic 
toue.  Tepid  sponge-batliing^  followed  by  friction  of  the  skin  and  massage, 
is  very  useful  for  its  general  effect,  and  epigastric  douclies  may  stimulate 
the  stomach.  Cold  si  i  on  Id  he  guarded  against  by  woollen  underclothin*'' 
plenty  of  fresh  air  provided,  mid  the  child  diverted  by  restful  amusements. 
Massage  of  the  alxlomeu  in  general,  or  that  directed  towai*ds  the  stomach 
itself,  may  have  useful  iTSults,  while  electricity  ap|)litKl  to  the  epigastrium 
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somedmcs   seems   to   aid   appreciably  in    improvement.     A    firm   ilantiel 
iMiider  Ixith  protects  from  euld  and   supports  the  overstretch^!   stomaclh 
Mediciual  treatment  is  of  limited  value  in  bad  eases.     Most  often  then  oux 
vooum  or  Btrycluiiiie  may  be  of  use  in  as  largi^  doses  as  are  allowable. 
Given  by  the  month  when  tljere  is  mneh   dilatation,  little  of  the  drug  is 
orbed  and  ^od  results  are  rarely  apparent,  but  used  hyixxlermically 
Dmetimes  acts  very  happily  as  a  tonic  Ixith  to  the  geueml  system  and  to 
the  gastric  walls.     Antiseptics,  such  as  hydrochloric  acid  (when  there  is  sub- 
acidity),  resorcin,  creosote,  menthol,  and  scxlium  hyjiosulplute,  may  be  used 
to  relieve  llie  distress  from  fermentation.     Some  lessening  of  the  symptoms 
often  ensues,  but  brilliant  results  from  such  treatment  alone  cannot  be 
ted. 
f-The  violence  or  pei'sistency  of  vomiting  may  require  sedatives,  when 
omtliol  or  chloroform  may  be  trietl  and  often  result  well,  but  frequently 
gmall  hypodermic  injections  of  codeine  or  morphine  with  atropine  will  do 
L     much  k'tter, 

■  Sleep  may  be  occasionally  so  much  disturbed  by  pain  as  to  require  the 
^LjIBof  the  latter  drugs.  Insomnia  without  pain  that  is  not  controlled  by 
^"  ftoeral  measures  is  usually  overcA>me  by  small  doses  from  time  to  time  of 
'       BBlfonal,  trional,  or  the  bromides. 

Cases  of  moderate  or  lesser  severity  rarely  require  hypnotics  or  ant- 
emetics,  and  derive  much  more  be^iefit  from  medirinal  treatment.  Strych- 
nine or,  in  the  very  young,  nnx  vomitti,  given  by  the  mouth,  is  of  gi'eat  im- 
purtaooe  sa  a  muscnlar  and  nervous  tonic  and  at  tlie  same  time  acts  as  a 
•tomachlr,  increasing  secretion  and  the  locul  muscular  action.  Antifer- 
iftttitatives  ai'e  here  more  useful  and  omre  etfectivc,  and  the  treatment  in 
g^ml  in  such  cases  is  largely  that  of  chronic  dysj>epsia,  with  especial 
f^ni  to  the  improvement  of  muscnlar  tone. 

Constipation  in  cases  of  any  degree  of  severity  should  call  for  purga- 
tives only  after  the  entire  failure  of  other  measures.  Abdominal  massage 
I  douches  may  relieve  it,  and  in  milder  casc^  the  diet  may  be  arranged  so 
^  to  leave  a  considerable  fecal  I'csidue.  When  such  measures  are  insuf- 
Wmi,  the  employment  of  enemata  is  useful  and  is  often  previously  indicated 
to  supply  water  to  the  tissues.  Plain  water  may  thus  answer  for  both  pur- 
pnw,  or  soapsuds,  castor  oil,  and  other  laxative  injections  or  suppositories 
iBiy  be  netdc^d.  Only  in  the  mre  eases  in  which  these  fail  to  produce 
^^racuttions  should  mild  laxatives  be  used  by  the  mouth  ;  and  it  is  to  be 
Mni»mbere<l  that  the  bland  diet  usually  taken  by  even  older  children  makes 
Jaily  ^Dols  unnecessary. 

The  treatment  of  acute  dilatation  would  consist  in  the  evacuation  of  the 
tooach  by  lavage  if  free  vomiting  had  not  already  occurred,  the  applica- 
^  of  a  firm  binder,  and  treatment  of  the  ct»Uapse  and  the  special  cause 
tbit  tony  be  found  to  exist.     Excessive  vomiting  would  refjuire  sedatives. 

Recfjvery  or  great  improvement  in  health  is  moi-e  ct>mraon  in  chihtren 
*iih  extreme  chronic  dilatation  than  iii  adults,  but  surgiral  aid  must  always 
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be  kept  iu  miwd  in  severe  cases.  In  nny  bad  case,  if  after  reasonably  eX' 
tended  medical  treatment  there  be  no  laf^tiug  improvement,  or  tbe  heal 
failj  operation  slionid  l)e  advised,  and  if  in  any  case  a  reasonable  prolmbilit 
of  organic  obstrurtioii  bu  established  and  tlie  progress  be  unfavorable,  o] 
serioiis  interference  with  the  general  health  jiersist,  .the  same  course  will  be 
advisable.  The  choice  Ix'tween  gastro-enterostoray,  jvyloroplasty,  resection 
or  divulsion  of  the  pylorus,  and  Birchor's  operation  must  be  made  by  tbe 
BorgeoD,  and  in  thisjie  will  be  largely  influenced  by  tlie  conditions  found 
after  opening  the  abdominal  cavity. 


HEMORRHAGE  FROM   THE   STOMACH. 
Definition, —The  escape  of  blood  from  the  walls  of  the  stomach. 


Lrt.    /In        ^^ 


Etiology.— The  hemorrhage  that  oocors  in  tlie  new-born  may  be  de- 
pendent upon  special  causes  otlier  than  those  usually  observW  with  the 
symptom  in  adults.  Thus,  it  may  be  due  to  difficult  labor  and  imjierfect 
respiration,  witli  rt»sulling  engorgement  of  the  stoinach  with  blood,  to  haemo- 
philia, or  to  small  erosious  or  follicuhir  ulcers  of  the  stomach.  In  some 
cases  a  syphilitic  liver  or  congenital  obsti'uction  in  the  portal  venous  system 
is  found  as  a  cause.  The  one  cause  that  1ms  been  found  witii  considerable 
fre<]uency  is  sepsis,  and  the  origin  of  this  is  probably  connected  with  the 
bacillus  discovereil  by  Gaertner,  which  has  many  {joints  of  resemblance  to 
the  bacillus  coli  communis,  but  does  not  seem  to  be  identical  with  it.  In 
some  cases  no  cause  can  be  satisfactorily  determined.  All  the  causes?  that 
are  active  in  adults  may,  however,  give  rise  to  gastric  hemorrhage  in  chil- 
dreUj  cancer  being  unworthy  of  consideration  owing  to  its  rarity/  Trauma 
or  corrosive  jwisoos,  idceration,  congestion  from  pultnonarv,  cardiac,  or 
hepatic  disc*ase  or  from  acute  iulianimation,  may  cause  it.  It  often  owui-s  in 
yellow  fever,  and  frequently  in  acute  yellow  atrophy  of  the  liver.  Malaria 
produces  it  in  infrec]ucnt  instances,  and  it  ts  sumttimt^s  a  symptom  of  liemor- 
rhiigic  measles  *)r  small- pox.  Hferaophilia  may  cruise  it  at  auy  age,  as  may 
purpura  hiemorrhagica  and  scurvy,  and  se|3sis  of  any  variety  may  he  accom- 
|>auiei]  by  it.  In  young  girls  approaching  puberty  it  occasionally  apjiears 
as  a  form  of  vicarious  menstruation. 

Symptomatologry. — The  hemorrhage  is  ib%elf  only  a  symptom,  but 
when  blood  is  lost  in  large  amountjs  the  secondary  symptoms  of  acute 
ana?mia  develop.  These  are  the  same  as  tho&e  in  the  adult,  the  most  im- 
portant being  rapidly  inci*easing  pallor,  weakness  and  rapidity  of  the  pulse, 
sighing  or  gasping  respiration,  and  anxious  expression,  with  cold  extremities 
and  sweating  skin,  ending,  in  fatal  rases,  witU  synco|)e  and  collapse.  The 
hemorrhage  it.self  may  be  entii'ely  internal  and  no  blotxl  aj)pear,  or  it  may 
exhibit  itself  in  hcematemesis,  or  vomiting  of  blood,  or  apj)ear  in  the  stools. 
In  the  latter  case  it  is  very  dark  and  of  tarry  look.  When  vomited  the 
blood  is  darkj  often  coftee-colored  if  it  has  been  long  in  the  stomach.  If 
there  is  rapid  bleetling  and  the  blood  is  quickly  vomited,  the  color  ^^ill  be 
bright  red. 
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When  but  small  amounts  are  lost  the  whole  trouble  may  escaj>e  obser- 
TStiorif  as  no  secondary  syniptonm  deveUjp  and  the  quantity  of  hh^jd  may 
be  too  small  to  arrest  tin-  attention. 

The  hemorrhagt^  of  the  new-born  usually  begins  within  about  thirty-six 
bonrB  after  birth,  but  the  bleeding  may  uocur  much  later. 

DiaffnosiB. — The  diief  point  iu  diagnosis  is  to  exclude  sources  other 
than  the  stomach,  as  the  blood  may  have  been  8vvall*jwed,  With  suckling 
infants,  the  mother's  breasts  should  be  examined  for  fissures.  In  all  cases 
the  nose  and  pharynx  should  Ix?  examined.  If  there  lye  suspicion  that  the 
hemorrhage  is  from  the  Iimgs,  and  not  gastric,  the  discovery  of  tlisease  in 
the  lunge  and  the  bright,  frothy  ajiiK^arance  of  the  blood  will  confirm  sueli 
suspicion. 

Blood  in  the  stools  is  with  more  difficulty  iT(^:jgnized  as  of  gastric  origin. 
ThU  may  be  fruui  the  intestines,  and  prtwJut^^  by  the  same  causes  as  gastric 
hemorrhage,  or  due  to  hemorrhoids  or  fissures  about  the  rectum  or  anus. 
Ex&minatiou  should  l>e  made  in  the^  eases  to  exclude  the  latter  causes  at 
kast. 

The  actual  cause  of  the  hemorrhage,  when  it**  gastric  source  is  deter- 
juaed,  is  oft^^n  liaixl  or  irnpossiblD  to  find.  WIk-u  difficult  lai>or  has  pre- 
firied  or  congenital  heart  or  liver  disease  is  found  to  exist,  these  may  be 
tox?epted  as  the  cause,  as  may  sepsis  and  the  more  rarely  acting  infc<!tiou8 
diaeaaes  if  these  are  present.  The  presence  of  symptoms  of  ulcer  would  at 
Ottoe  suggest  this  as  a  source.  Erosifins  of  the  raucf^us  membrane,  malfor- 
WfttioDS  of  the  portfil  system,  and  the  like,  could  be  only  sus|:»eetcii. 

PrognoBis. — In  general  this  is  bad  iu  young  infants^  in  uhx^r,  and  in 
giBvo  disimses,     Pmfuse  hemorrhage  is  always  of  bad  prognosis. 

Treatment.- — jlbsolute  rest  and  no  food  by  the  mouth  are  essential 
nntil  the  hemorrhage  has  ceased  for  at  least  a  day,  and  in  older  children 
rectal  alimentation  should  take  the  place  of  that  by  the  mouth  for  seveml 
da}^  at  least. 

To  stop  the  bleeding  Monsers  solution  in  small  and  well- diluted  doses 
shmild  l>e  frequently  administenxl  if  the  hemorrhage  tie  profuse.  In  older 
children  hypodermics  of  morphine  may  l>e  used.  Tannic  acid  and  other 
ifitringents  may  be  given  by  the  month.  If  collapse  ap|jear  or  be  imminent, 
<^pdiae  stimulants  should  be  pushed  and  transfusion  pmctised,  but  these 
ine  not  to  be  used  unless  strongly  inditated,  as  they  may  cause  renewed 
bemorrhage, 

SYPHILIS,   TUBERCULOSIS,   AND   MALIGNANT  GROWTHS. 

B^fphilU. — Affections  of  tlie  stoniach  that  are  definitely  due  to  thii*  di&- 
«tepare  rart^  Gumma  is  a  very  unc:ommon  form,  but  undoubtedly  exists, 
ftftd  ulcers  may  form  from  a  broken-down  gnuuna,  Chiari  lias  found 
gumma  of  the  .*^omach  twice  iu  one  hundre<l  and  furty- five  a uto| limit's  upon 
owtof  hereditary  Bvphilis,  Tlie  observations  of  many  ob«i4^rver«,  among 
whrMB  may  be  prominently  menfionHl  Lancereaux  and  E.  Wagner,  make 
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syphilitic  gastritifl  a  i>mbal>le  frequent  at'com|)animent  of  the  general  dis- 
«ise.     Atrophy  of  the  glandular  layer  and  its  a'plat-ement  by  fibrous  tisrae 

with  thiekening  of  the  siilinnie< ms  and  subserous  layers  and  of  Uie  inter- 
muscular interstitial  tis^suc  have  been  found,  but  their  atrtual  svphilitic 
nature  is  not  deraunstrated.  Congenital  syphilis  of  the  liver  may  OBtm 
hemorrhage  of  the  new-born,  and  the  hemorrhagic  diathesis  that  ocxsasion- 
ally  eau8c^s  this  accident  is  8i»metimes  an  act:M»m{Kininjeut  of  oongenital  s|% 
ciJic  disease.  ^ 

The  diagnosis  of  sypliilitic  affections  of  the  stomach  can  be  but  rarely 
probable,  an<l  never  establishetl  ante  miirtein. 

Tubereukma  is  extreuiely  mre  in  the  stouiach,  in  marked  contrast  to  its 
frequent  occurrtmi«  in  the  intestines.  It  occurs  as  ulcers,  usually  owe  or 
two  in  numl>er,  tlmugh  they  liave  once  or  twice  been  found  in  large  num- 
liers.  The  size  varies  from  the  smallest  erosions  to  a  diameter  of  Ijeyond 
an  inch,  though  usually  they  are  about  midway  between  these  dimensions. 
The  aj>penmuce  is  often  that  usual  to  tidKMvular  ult^rs^  but  they  always 
rdjuirc  uiicroseopic  study  to  make  tijeir  nature  clear.  They  may  be  from 
brokeu-down  tubercular  follicles  or,  probably,  from  infection  of  previously 
existing  erosions  or  follicular  ulceration. 

The  symptoms,  if  symptoms  apjM^ar,  W4]uld  Ik*  tliosc  of  simple  ulcer^ 
Death  from  hemorrhage  or  ]»ertfiratiou  has  tKcunxM:!,  tiiougb  but  one  in- 
stance from  each  cause  seems  known.  In  one  «ise  some  pyloric  ol^struction 
was  causctl  by  an  ulcerat-tnl  ri ug  alxjut  the  |)yloric  opening,  the  swollen  and 
infiltrated  mucous  membmue  about  the  ulceration  bkn^king  tlie  pasaMiiof" 
contents  into  the  intestine. 

Maiigiianl  Growifw, — These  are  of  such  rarity  In  childhood 
possibility  of  their  occurrence  is  all  tliat  ncttls  mention. 


passM^oT 
xl  tba^SS 


MALFORMATIONS  AND   MALPOSITIONS  OF  THE   STOMACH.         ^ 

Absence  of  the  entire  stomach  has  been  found  only  with  accphalic 
monsters,  but  in  numerous  instauees  the  viscna  has  been  found  of  such  ex- 
tremely small  size  that  its  diameter  was  scarcely  greater  than  that  of  the 
duodenum,  Hour-glass  contraction  is  occasioually  found  as  a  congenital 
condition.  Neither  of  these  anomalies  could  well  l)e  diagnosed  during  lififc- 
The  importance  of  congenital  stenosis  of  the  pylonis  or  of  atresia  of  tlufi 
orifice  has  Ijcen  mentioned.  In  much  rarer  cases  atresia  of  the  cardta  i 
been  found. 

Acquired  malformations  are  due  to  corrosive  poisons  or  ulcers  and  tim 
resulting  contractures,  to  external  adhesions,  and  to  the  causes  of  dilatati^ 
already  mentioned. 

Among  congenitid  malpositions  may  be  mentioned  transposition  of 
viscera,  in  which,  by  the  usual  methods  of  examination,  tlie  stomach  nUL^ 
lie  fouud  o<X!upying  the  right  side  of  the  upper  abdomen.     Umbilical 
diaphragmatic  hernias  may  have  this  organ  among  the  contents  of  the  a 

Acquired  anomalies  of  pi^sition  may  be  various,  and  are  usually  due  I 
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traction  of  adhesions  or  of  other  dislocated  organs  within  the  abdomen  or 
to  injurious  pressure  from  without  by  means  of  unhygienic  clothing  or  of 
^ome  bodily  deformity  or  disease,  such  as  curvature  of  the  spine.  Any 
jmew  growth  may,  of  course,  push  the  stomach  from  its  normal  situation, 
^^iistroptosis  is  not  of  the  same  importance  in  children  as  it  is  in  adults, 
^inoe  the  more  usual  causes,  such  as  tight  lacing  and  pregnancy,  are  absent. 
CJ^wes  may  be  met  with,  however,  when  they  may  be  recognized  by  percus- 
sion and  inflation. 


Vol.  Y.-AZ 


THE  DIARRHEAL  DISEASES. 


By  JOHN   :^.  UPSIIUK,  M.D. 


An  increase  in  the  alvine  dischai-ges,  characterized  by  increased  peri-^ 
Btalsis  and  more  or  less  profuse,  watery  stools,  constitutes  diarrhoea.  But 
BO  diverse  and  complex  are  its  causes  and  the  conditions  under  which  it 
occurs  that  an  intelligent  consideration  of  tlie  affection  recjuires  a  practical 
classification.  To  make  this  classification  is  difficult,  because  the  most 
serious  cases,  proving  most  rapidly  fatal,  occur  when  very  slight  lesions  are 
found  post  mortem.  On  the  other  liand,  the  presence  of  grave  lesions 
sc>metimes  manifests  it^lf  by  such  slight  symptoms  tliat  no  apprehension  is 
excited.  Thus  we  are  met  at  the  outset  by  the  difficulty  of  an  established 
basis  of  classilieation.  Cases  alike  clinically  may  depend  on  differenlJ 
pathologic  conditions.  Cases  djing  within  three  or  four  days  may  sliow  no 
lesion,  or  there  may  be  only  slight  desquamation  of  epitlielium.  Those 
which  last  longer  may  show  inflammatory  change,  enlarged  follicles,  mncouflH 
membrane  swollen,  villi  pronu*nent.  When  the  attack  lasts  more  than  ten 
days,  ulcerative  changes  may  take  place,  and  these  may  exist  to  any  degree 
or  extent.  It  will  be  of  most  practical  value  to  classify  these  various  forms 
upon  tlie  etiologie  basis.  S 

The  classical  article  by  Holt,  in  vol.  iii.  pp.  61  to  162,  is  as  apt  tu-day'" 
as  it  was  when  written  eight  years  ago.     In  the  main  its  teachings  are 
those  whieli  are  generally  accepted  at  the  pi-eseut  time,  so  that  this  sup- 
plemental article  will  deal  only  with  the  forms  of  diarrham  in  which  our 
knowlctlgc  has  advanced  sufficiently  to  warrant  consideration. 

Acute  3IUk  InfecHon, — Acute  milk  infection  <xxnn"s  in  only  two  or  three 
per  cent,  of  breast-fed  infants.  It  is  in  the  artificially  fed  that  tlie  disease 
is  most  common,  and  doriog  the  hot  weather,  when  all  the  conditinns  for 
the  growth  and  multiplication  of  bacteria  are  at  their  best,  the  milk  forming 
the  most  suitable  cuUure-mediumj  especially  in  cities  where  milk  is  serve<l 
under  eouflitions  that  cannot  l>e  controlkHl.  The  milk  drawn  at  a  time  of 
the  day  when  the  cows  are  overheated,  without  proiier  regard  for  cleanliness 
in  milking,  the  milk  agitated  by  being  jolttnl  over  the  strt^^s,  and  often  i 
taining  a  pre*iurmed  tyrotoxicon,  the  case  becomes  one  of  acute  poisoning 
the  presence  of  bacteria  in  the  biwels  devck^ping  poisonous  toxins  as  i 
gerous  as  acute  chemical  poisous.     The  researches  of  such  bacteriologists 
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a^  Booker  and  Jeffries  Id  this  country  and  Eschericb  and  Baginsky  in 
Germany   liave  faWod   to  d is* 'over  any   bacteria  peculiar  to   tlie  at!crtioii 
(Vaugliau,  in  ^*  American  Text-Book  on  Diseases  of  Cbildren''),  but  never* 
theleas  it  is  now  well  known  that  the  streptococcus  pyogenes  becomes  liiglily 
pathogenic  in  eorajKiny  with  cM?rtain  other  organisms  in  milk.     Rotcii  tells 
us  that  in  a  large  series  of  cases  studied  by  Nivens,  (iuillel>eau,  Kroger, 
Esehericli,  Stokes^,  Tonarelli,  Bullock,  Taval,  and  particularly  in  our  own 
country  by  Booker^  sevei-c  diarrhceas  aud  acute  gastro -enteritis  in  infancy 
were  shown  to  be  due  to  tlie  presence  of  this  organism,     Stokes  has  sliown 
the  relation  between  streptococcus  iufection  of  milk  aud  an  epidemic  of 
diarrliom  among  seventy-five  girls  in  a  most  convineiug  manner,     Rotch 
hopes  to  have  diarrho^al  cases  so  differentiated  that  they  will  be  fed  aud 
treaiiid  by  a  reduction  of  the  especial  coustitacnt  uf  the  milk  which  a]»pears 
to  offer  a  culture-ground  for  the  development  of  especial  flora  in  the  intea* 
**ties,     Lesage  aud  Theinx'lin/  in  a  report  of  the  study  of  tlie  bacteriology 
t>r  acute  gastro-intestiual   infeetions  in   infantSj  fouud  tluit  the  bacterium 
'^li  eommune  is  the  most  common  organism,  and  that  next  in  order  of  fre- 
quency arc  the  tyrothrix  aud  tl*e  bacillus  pyocyaueus,    Booker  in  a  very  sci- 
*^*itifii'  comninnitation  has  sliown  that  he  has  been  able  to  isolate^  nineteen 
^Jifli^rent  organisms  in  the  diarrhteic  stools  of  young  infants.     Baginsky, 
'^ho  also  recoguizes  the  fretjuency  of  the  bacterium  coli  commune  and  the 
TOcteriiim  laetis  aerogenes,  has,  in  addition,  seen  a  white  liquefying  Ijacte- 
Jiliin  rapidly  fatal  t^i  mice*     While  the  stodies  of  these  two  observers  have 
shown  only  the  organisms  mentioned,  still  they  are  convinced  that  the  pyo* 
genie  organisms  may  favor  antcec^dent  digestive  disturbances,  and  thus  be 
tm|xirtant  factors  in  the  cause  of  acute  intestinal  infectious, 

Czerny  and  Moses ^  have  examined  the  bhjod  iu  uiu'sing  infants  with 
djnspep^ia  and  with  gastro-euteritis.  They  offer  additional  evidence  that 
gastro-enteritis  is  a  generalized  infection  originating  in  the  intestines  and 
due  to  various  micro-organisms;  they  have  found  staphylococci,  strcpto- 
<!wci, colon  bacilli,  bacillus  pyoeyaneus,  and  bacterium  laetis  aerogeues.  In 
twelve  out  of  filleen  cases  of  gastro-enteritis  one  or  more  of  these  varieties 
*^l  organisms  were  found  in  the  blocKl  ;  in  eleven  cases  of  dyspepsia  exam- 
Jnutitm  of  the  blood  yielded  negative  results, 

Allyn,*  Xortlibridge,*  and  Engelman*  liavc  recently  contributed  valn- 
*We  ijapera  upon  the  bacteriology  and  pathology  uf  the  su-called  summer 
'JiairiKBas.* 

Symptoms, — Sometimes  pixx^ded  by  the  existence  of  a  mild  dysjiepsia  ; 
^>fl«uer  sadden  in  its  developraent  in  a  previously  healthy  child,     The  child 

*  Rev.  Mem,  dea  Mai.  <3e  I'Enfanei?,  Noveniberi  1894. 

'  Jftlirbudi  fur  Kinclerljtnlk.,  I5d.  xxxviii  S»  480;  Year-Book  of  Medicine  and  Surgery, 

'  University  MtHlical  Mii£;azine,  July,  1896. 

*  New  York  Medieul  Rt-eord,  SepU^mber,  1895, 

*  Joiirfiiil  <»f  the  American  Modii'til  A.i^fX'iutiurii  October^  181*5. 

*  Head  mlBo  tbe  nrticle  on  *'  Inteatiniil  BactPria,"  page  691t  of  this  volume. 
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Wji  to  Tomic  and  purge,  the  surface  of  tlie  body  lrK?coines  cx)ol,  the  face^ 
grows  pallid,  and  then  pinchetJ,  death  ensuing  stinKtiines  in  a  few  hom-s. 
The  apes  sink  in  the  sockets^  and  the  exj>ression  of  the  face  indicates  anxiety 
afid  alarm.  The  stools  are  at  first  fecal,  oontaining  undigested  food,  then, 
beeoflie  more  waterj^  and  copious;  at  first  yellowieh  or  green,  they  finally 
beeome  serous  and  almost  colorless,  and  of  a  peculiar  musty  odor,  Ema- 
titttioii  is  rapid  and  progressive,  more  so  than  in  any  other  disease  except, 
Asifttte  cholera.  The  skin  is  i>ale  and  pinched,  but  the  thermometer  in  the 
Tectum  imlioates  great  bixJily  heat,  registering  from  102°  to  104*^  F.,  and  l>e- 
foredectth  may  rise  as  high  as  108°  F,  Expiration  is  shallow  and  irregular, 
tbe  pulse  feeble,  thready,  and  frequent  The  child  cries  at  first,  then  moans, 
then  lieeomes  restless,  delirious,  rolling  the  head  from  side  to  side,  and  may 
die  ill  i\>nia  or  in  convulsions.  Sometimes  the  vomiting  and  purging  cease 
sodilenly,  niising  false  ho[>es  of  improvement,  but  this  is  only  a  precursor 
of  death.  Sometimes  the  child  passes  nipidly  into  the  algid  state,  c-oma 
sujierveues,  the  temix'rature  is  subnormal,  and  death  soon  closes  the  scene.* 
In  this  form  of  trouble  the  child  lies  with  its  eyes  half  shut,  the  corners  of 
the  mouth  retracted,  fontanelle  dei*resscilj  respiration  irregular,  pulse  wqk^^ 
Wnm  rauty  or  entirely  suppressed.  ^^^| 

We  may  have,  however,  more  favorable  cases  than  those  descril>ed  above. 
The  |)fitient,  by  the  voraitiog  and  purging,  has  eliminatecl  a  go+xl  deal  of 
the  jR>is«3n  ;  it  brightens  up,  there  is  amelioration  in  all  the  symptoms,  and 
convalescence  is  established.  The  usual  duration  of  these  grave  cases  is 
about  forty-eight  hours,  when  the  patient  either  dies  or  recovery  takes 
jjaee, 

Diaffnoais. — There  is  no  difficulty  in  recognizing  the  affection,  unless 
Aaiatic  cholera  be  prevalent,  when  bacteriological  investigation  of  the  stools 
irfll  in^  nw^essary.  The  suddenness  of  the  onset,  the  copious  5t<xils  and 
^*Ocuitnig,  and  the  rapid  emaciation  point  to  the  nature  of  the  trouble.  The 
pro^tmtion  of  snnstnvke  is  more  sudden  in  its  onset.  M 

PrognoBls. — The  prognosis  is  grave.     The  more  pei^isteut  the  vomit-  " 
ili|»  mid  i>urging,  the  more  marked  the  nervous  symptoms,  the  graver  is  the 
attack.     A inel [oration  of  all  tlicse  symptoms  gives  rise  to  hojje,  but  the  J 
|4iv»ician  sliould  not  l>e  tm*  siinguine,  for  relai>se  may  occur.  ™ 

Traatment.^ — The  affe^ction  is  of  so  serious  a  character  that  the  prompt- 
4«(  titbit ment  is  necessary.  Every  particle  of  milk  should  be  withdrawn 
Horn  the  diet.  The  st^miach  and  bowels  should  Ix'  washetl  out  to  remove 
fiytfv  jKUlicIe  of  undigested  lb«¥l,  warm  water  lx»ing  used.  This  plan  of 
If^^yiment  needs  mt  detenee  at  the  present  day  j  its  worth  is  fully  appre- 
tbmrti  If  the  ffeces  contain  much  mucus,  borax  is  to  be  added  to  the  water, 
^1^)  if  asitringeuts  are  indieat^xl,  the  best  is  a  one  to  two  i>er  cent*  s**lution 
^  WMiic  acid.  If  the  toxsemic  state  develops,  large  quantities  of  saturated 
|i^«  ami  solutions  are  to  be  usetl  (fmm  two  to  four  litres)  once  or  twice 


1  See  article  by  T.  >L  Rotch,  M.D.,  m  thie  volume. 
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day.  Blech  ^  advises  the  addition  of  liydrozone,  in  the  proportion  of  a 
'table^poooful  to  the  pint  of  water  (sixteen  to  five  InuMlreil  cubic  centi- 
luelres),  for  a  stomach  \vasli ;  for  the  intestinal  irrigiition  the  proportion  is 
Htwo  ounces  to  the  quart  of  water  {sixty-five  cubic  centimetres  tr3  one  litre), 
Btesokolow^  has  recently  made  S(jme  most  interesting  exi>erinients,  showing 
^vhat  the  proljabilities  are  of  water  injected  into  the  colon  passing  the  ileo- 
cflDcal  valve.  Vaughan  recommends  that  a  solution  of  tannin  in  cool  water 
ahoiild  follow  this. 

The  administration  of  calomel,  in  doses  of  from  one-qnarter  to  one-half 
gTSkin  every  two  hours,  will  be  of  stTvice,  by  its  an ti fermentative  and  anti- 
eeptic  action.     If  necessary,  stimulants,  in  the  form  of  whiskey  or  bmndy, 
may  be  given  in  julep  iced.     Thirst  may  be  alleviated  by  a  one-tenth  per 
ceot«  of  dilute  hydrochloric  acid  in  sterilized  water.     The  nerv'ous  symp- 
toms are  to  be  controlle<l  l)y  a  hypodermic  of  morphine,  nut  too  often 
retreated,  one-huudredtii  of  a  grain  to  a  child  one  year  old.     lu  conditions 
of  extreme  collapse  and  prostration,  nitrnte  of  strychnine  and  nitroglycerin 
may  be  resorted  to,  adapting  the  dose  to  tlie  age  of  the  child.     The  temivera- 
tare  should  be  oontrolhxl  by  an  iccM:."ap  to  tlie  licad  and  ice-water  sponging, 
but  the  tar  derivatives  should  not  be  used.      No  food  should  be  given, 

•  except  Valentinc*s  mr^t  juice  in  ice- water,  a  few  drops  to  the  teaspoonfnl, 
or  some  other  similar  meat  juice.  Almost  all  the  drugs  having  antiseptic 
pmperties  have  been  recommended  and  used.  Fomentations  of  spice  to  the 
alxluraen  tend  to  allay  vomiting  and  soothe  intestinal  irritation. 

Tlie  plan  of  treatment  suggested  by  Luton,  of  Reims,  and  Remey,  of 
?^*micv,  has  \yeen  very  favorably  received.     The  plan  is,  briefly,  to  withhold 
T        all  food  for  several  houi"s  in  the  beginning  of  an  attack;  the  duration  of 
^     Uii«  abstinence  is  to  be  determined  by  the  strength  of  the  child  and  the  in* 
V    tensity  of  the  disease.     It  is  ne^'cssary  U)  restore  blowl- pressure,  to  supply  to 
tli^  bhjod  the  liquid  that  it  has  lost,  to  allay  thii-st,  and  to  cleanse  the  gastro- 
intestinal tract  of  retained  poisonous  mattei^s.     This  is  acwmplishfxl  by  the 
^ihibition  of  a  feebly  alkalized  and  sparkling  water.    Para  suggests  Vals  or 
^oaltzraatt.     These  waters  are  to  be  given  iu  small  doses,  at  first  frequently 
^Jid  jjersistently,  until  thirst  is  no  longer  com})lained  of.     During  a  few 
incurs  the  child  should  have  received  from  one-half  to  one  litre.     At  first 
^ome  of  it  will  be  rejected,  but  if  we  persist  in  our  efforts  large  quantities 
^^^ill  be  retained.     The  subsequent  treatment  of  the  case  consists  in  the 
Cautious  ret  um  to  m  i !  k  -  feeiJ  i  n  g. 


» 
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SUBACUTE   MILK   INFECTION, 

Synonyme,— Suonner  diarrlKca,  Infectious  diarrhtea,  Gastro-intestinal 
'SWiirrh,  Entero- colitis. 

Etiology. — **  Due  to  the  action  of  poisons  generated  by  the  growth 
>od  mnhiplication  of  bacteria."    (Vaughan.)     Prevailing  in  summer,  when 

»  New  York  Medical  Journal,  Mftrcb^  1S95. 

■  Jahrbuch  fur  KiridiTheilkinidej  Bd.  xxiviii.  S.  16;  Year-Book,  1896. 
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IS." 


the  temperature  is  above  iiO^  F.,  anil  causing  a  large  mortality  ar 
mfants  in  cities. 

S3niiptoms*— The  movements  of  the  bowels  increase  in  frequency  and 
l^ecome  more  watery  in  eoni^Lstenee.  In  color  they  may  he  brown,  yelluw^J 
or  gn:»en,  cootaining  some  lumps  and  small  mii-sst'S  of  undigested  caeeiiu^ 
Odor  disagreeable.  Continued  iermentatiou  of  tlie  intestinal  (.intents  ficts  u| 
inflamraation  of  the  mucous  lining  of  the  bowel,  with  consequent  glandular| 
and  follicular  enlargement  and  resulting  secretion  of  a  patlnjlogic  mucus. 
Subsequently  ulceration  takes  place^  located  in  the  lower  small  intestine  and 
the  colon.  There  is  now  general  impairment  of  nutrition,  eraaciatioQi 
occurs,  the  ap{*etite  fails,  the  tongue  is  covererl  with  a  white  or  grayish  fur#j 
Fever  is  present  at  least  some  time  in  the  day,  and  it^  extent  is  a  good  indi- 
cation  of  the  progress  of  tlie  intestinal  lesion.  In  mild  cases  the  presence 
of  fever  may  not  be  appreciable,  and^  iuflamnmtory  clianges  not  having 
progressed  very  iar,  proper  regulation  of  diet,  witli  the  exhibition  of  some^ 
simple  remedy,  may  result  in  recover}'.  But  in  the  graver  cases  the 
progress  of  the  diiicase  is  more  certain.  It  drags  on  for  several  weeks,  ihe 
child  losing  strength  and  flesh,  and  the  case  probably  ends  fatilly.  In 
these  obstinate  eases  there  may  be  more  or  less  vomiting,  due  to  stomachic 
indigestion  ajid  consequent  termentation,  or»  later,  to  a  failure  in  uutrition. 
There  may  be  acute  exacerbations  from  fresh  infection.  The  child  becomes 
restless,  cries  out  with  pain,  tlie  aMomen  is  distendai  with  gas  preceding 
the  movement  of  ImiwcIs,  the  limbs  are  drawn  u|>,  and  the  abdomen  is  more 
or  leas  rigid.  The  relief  comes  by  tlie  jiassing  off  of  large  quantities  of  gas 
with  the  stool,  and  these  symptoms  recur  with  each  action.  If  nature  suc- 
eeeds  in  removing  the  ofiending  material,  recovery  takes  place.  Anatomical 
changes  cnme  on  as  the  result  of  continued  bacteriul  fermeutatiun,  and  the 
disease  termetl  eutcro-colttis  is  devclo]>«3d.  The  irritant  alvine  dis^ -barges 
take  the  skin  off  the  buttocks.  The  lesions  are  more  marked  in  the  colon 
than  in  the  ileum,  and  are  due  to  the  inflammatory  action  of  the  chemical 
prrxlucts.  Just  above  the  sigmoid  flexure  the  depth  and  extent  of  the 
tissue-damage  are  proportionate  to  the  length  of  time  the  irritant  fermeu ta- 
li ve  matters  have  been  acting  upon  it.  The  ]>otency  of  these  terments  maj^ 
be  judgetl  of  by  an  examination  of  the  stools.  There  may  be  lumps  of  " 
mucus  in  the  stools,  or  mucus  stained  with  bliwd^ — tlysenteric  diarrhcea. 
Shretls  of  tissue  may  also  be  found  ;  sometimes  ctuisidci'jible  pus  is  present, 
denoting  ulceration.  Too  gi^at  pains  cannot  l)e  taken  in  the  examination 
of  tlie  stools.  Erytiiemaof  the  buttot-ks  may  he  a  distressing  complication, 
to  be  treated  by  soothing  applications,  emollient  and  protective.  The  in-| 
guinal  glands  or  those  of  the  ntH.'k  may  become  inflamed,  or  the  child  may] 
be  troubkd  witli  numerous  boils  breaking  out  on  the  face  and  head.  Ifi 
many  cases  the  stomach  remains  in  a  good  condition,  but  it  is  not  uncominon^ri 
to  find  the  patient  suffering  with  an  aphthous  sore  mouth. 

There  may  be  lung-invotvement,  subacute  broucho-pneumonia  deve^ 
oping  and  subsequently  proving  the  cause  of  death. 
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Diaerno&iB. — The  symptoms  are  not  of  so  liigh  a  grade  as  in  acute  milk 

infection  :  the  fever  is  less,  the  proBtration  is  not  so  great,  the  stook  are 
hm  copious.  To  distiiigoi=^h  it  from  chronic  intestinal  indigestion,  the 
Mson,  the  character  of  the  food,  and  the  general  hygienic  surnjundings 
must  be  cx>n9idered.  From  iutussnseeiJtion  it  is  to  Iji^  distinguished  l»y  the 
soddeiiDess  and  violence  of  tlie  attack  uf  the  latter,  pain,  tene^ums,  absence 
of  fever,  and  sterconux'ous  vumiting. 

Prognosis  is  influenced  by  the  dumtion  of  tlie  attack,  the  extent  of  ana- 
tomical lesion,  and  the  continued  action  of  the  poisun.     Heretlity  may  be 
'  €>(  importance  if  tlit^re  is  any  vice  of  eonstitutiun  in  the  parents.     The  long 
ctfintinuance  of  hot,  depressing  weather  diminishes  the  chances  of  recovery. 
J  r be  environment  of  tlie  jxitient,  unhygienic  snrronndings,  and,  lastly,  when 
>n(litiona  remain  nnfavorable,  the  liability  to  rcla|>se,  make  tlie  prognosis 
*^«rc  grave. 

Treatment. — ^First  in  impoitance  is  prevention*     The  mother  shonld 

^*^t.  uothing  prevent  her  nnrsing  the  child^   and   in  connection   with   this 

»f»uld  guard  carefully  her  own  health,  exercise  oxtraoixltnary  care  in  her 

***^t,  and  Ix?  cireuTnsi.>ect  a^  to  the  time  of  niu'sing,  never  doing  so  wlien 

^^v^rheated  or  out  of  temper.     The  child  should  ht?  dressed  c^niUv,  with 

**ni|Jy  its  napkin  and  a  slip  on  during  the   heat  of  the  day,  with  free 

^*WiiBg  in  tepid  salt  water,  and  guarded  from  the  heat  of  the  sun.     Cool 

^tiangefi  in  the  evening  shonld  he  met  by  jiutting  on  a  light  flannel  skirt 

'UmI  Haeque.    TIjc  child  should  also  l>e  allovvctl  an  abundant^  of  crushed  ice 

^ith  which  io  slake  its  thirst,  and  in  the  cool  of  the  morning  and  evening 

^Wil<l  l>e  taken  on  the  trolley-ears  into  the  suburbs  for  the  invigorating 

influence  of  fresh  cnuntry  air.     If  the  Ixjwels  show  a  tendency  to  ix4axa- 

^iuo,  this  Bhould  not  be  neglected,  but  all  irritiint  matters  should  be  at  once 

•^'inoved  by  the  aflniinistration  of  a  dose  of  castor  oil,  followed  by  eon- 

^mlliijg  doBes  of  bismuth  snbnitratej  if  necessary.     Great  ciire  should  be 

^^lercised   io  the  change  of  the  napkins  of  thosc^*  children  who  are  well,  as 

^^11  as  those  sick,  the  nurse  thoroughly  disinftrting  her  hands  after  chang- 

^■^g  the  napkin,  ami  the  napkins  l>eing  plac^l  in  water  i in mc<l lately,  and 

^^^irefuUy  washed  in  scalding  water  before  being  hung  up  in  sucli  pla<i'  tliat, 

*  ^^  drj'ing,  the  infants  would   lireathe  the  same  atmos])licre.     When   the 

^^^olher  cannot  nurse  the  child,  tlie  best  food  is  cnw's  milk,  unc<iokcil,  uu- 

Dtamiuated,  if  it  can  be  obtained;  if  not,  pnsteuriztil  or  sterilized  nn'lk 

best     Should  milk  disagree,  as  in  some  cases  it  does,  meat  broths  of 

►  loe  kind  shuuld  l:*e  sulistituted,  or  barley  water,  or  st>lution  of  albumin 

'liite  of  t^g),  or  even  all  diet  should  be  pnihibittHl  ffir  a  day  or  two,  if  the 

prove  very  obstinate.     Escherich  has  shown  **  that  the  bacterial  fl(»ra 

tlie  infant*s  bowels  changes  quickly  w^ien   milk   is  excludeil   from  the 

'^.*''     If  the  child  is  semi  early,  a  full  dose  of  castor  oil  should  Ije  given, 

^bave  indicated.     Tins  should   be  folio wctl  by  sneli  agents,  singly  or 


*  Amerieftn  Text  Book  of  Discuses  of  Children. 
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combined,  as  bismuth  subnitrate,  salol,  Dover's  powder  in  email   doso. 
If  the  action  is  very  sour,  from  a  quarter  to  half  a  grain  of  calomel,  with 
two  or  three  grains  of  precipitated  chalk,  should  Ije  given  until  there  is 
a  decided  change  in  the  character  of  the  stools, — less  frequent,  leas  Boaif 
more  consistent,  and  looking  like  boiled  spinach.     Resort  may  then  be  bad 
to  suitable  astringents— catechu,  kino,  or  logwood — combined  with  dnlk 
mixture.     Fenwiek  considers  resoi-cin  the  most  effiricnt  antiseptic^  giving 
three  grains  every  four  houre  to  an  infant  a  few  hours  old,  and  claiming 
decided  benefit  after  the  fourth  dose.    Ai-senite  of  ctipper  in  one-hundreddi- 
grain  doses  has  l>oen  highly  rcco  111  mended.    Solis-Cohen  recommends  eqna|S 
parts  of  benzo-naphthol  and  sa  hey  late  of  bismuth,  with  or  without  Dover*!™ 
powder.     Free  lavage  of  the  bowel  daily  with  a  weak  salt  s43lution  may 
be  resorted  to  with  benefit.     Stimulants  may  be  given  as  indicated  by  thoH 
increasing  debility  of  tlic  child.     I  would  especially  commend  iced  mint-^ 
juk'p.     Hot  spice- fomentations  to  the  aljdomen  sliould  be  used  when  then} 
is  much  soreness  or  tenderness,  and  rectal  enemata  of  thin  warm  starch  and 
laudanum  will  be  of  great  comfijrt.      Finally,  when  the  case  proves  ob- 
stinate^ the  child  should  be  removed  from  the  lower  countrj-  to  the  more 
bracing  and  salubrious  climate  of  the  mountains. 


INFANTILE  ATROPHY. 


By  JOHK   LOVETT   MOESE,  M.D. 


*The  greatest  cM^nfusioo  has  exbtecl,  and  unfortuimtdy  still  exists,  in 
the  use  of  the  term  atiiipliy  and  its  synonyms,  athrepsia  and  manismus. 
W^hile  some  apply  it  to  all  conditions  of  wasting,  and  include  half  the 
patbology  of  infancy  under  thi?^  head,  others,  %vho  consider  that  wasting  is 
alivays  a  stHXiudary  proi-ess,  do  not  use  the  term  at  all.  Others  limit  it  to 
tuberculosis  of  tlie  mesenteric  glands.  Still  others  restrict  it  to  those  oon- 
ditions  of  wasting  which,  in  the  light  of  our  pivscut  knowledge,  are  primary 
ftnd  not  secondary  to  otlier  morbid  proccrises.  These  cases  oi'non&et*ondury 
Mrasting  form  a  j>erftx'tly  definite  clinical  group,  and  it  is  to  them  only  that 
^e  terna  infantile  atrophy  should  be  applied. 

Definition.^ — Infantile  atrophy  is  a  morbid  condition  of  infancy,  in 
^vliieti  extreme  wasting  of  the  soft  tissues  of  the  body  occurs  without 
demonstrable  organic  lesions.  It  is  the  expression  of  continuous  insuffi- 
cient nutrition, 

Etiology. — It  occurs  most  frequently  during  the  first  six  months  of 
Ufe,  less  firequcntly  during  the  second  six,  and  is  rare  after  the  first  year, 
It  is  the  result  of  the  long-txm tinned  lack  of  a  sufficient  supply  of  nutriment 
to  the  tissues.     This  insntliciency  of  supply  is  probably  the  result  of  some 
impairment  of  the  functions  of  digestion  or  of  absorption,  m^jrc  prokibly 
of  ihc  latter.     The  primary  cause  of  this  iuijiairmeut  is  at  present  un- 
known.    When  the  failure  of  nutrition  is  due  to  congenital  deformities, 
such  as  hare-lip  or  clcfl  i>alate,  which  prevent  the  ingestion  of  a  sufficient 
^mouDt  of  food,  or  when  this  food  m  suitable  in  character  but  insufficient 
JQ  quantity,  the  condition  can  be  regarded  only  as  one  of  starvation.     This 
'-^  also  the  condition  in  the  majority  of  the  castas  of  emaciation  resulting 
Unjin  fjj<,<i  unsuitable  in  character.     It  is  very  probable,  however,  that  un- 
'■table  food  favors  the  development  of  the  disease  atrofdiy.     CongeniSal 
^^ness  of  constitution  and  lack  of  warmth,  light,  pure  air,  and  cleanli- 
pre<lisii<jse  to  the  disease.    In  a  certain  number  of  cases,  moreover,  the 
^'^loprnent  of  the  disease  seems  to  follow  severe  intestinal  disturbances, 
^^T  ftmctional  or  organic* 

f^atholog-ical  Anatomy. — All  the  tissues  show  marked  anseraia.     The 
j^B  almost  entirely  wanting  in  the  skin  and  about  the  internal  organs, 

^1 
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All  the  muscles  sbow  extreme  atrophy,  and  are  pale  and  dr)\     The  brain 
IS  normal,  but  the  cerebral  siuuses  at  times  eontaln  thrombi  as  the  result  ot^M 
feeble  circirlatioii.     The  heart  is,  as  a  rule,  iiornial,  but  may  be  fatty.     The 
lungs  are  normal,  except   for  areas  of  atekrtasis  in  ihe  lower  portions.^ 
They  may  show  the  lesions  of  a  complicating  bi*oncbitis  or  broncho- pneu-* 
monia.     The  liver  and  spleen  are,  as  a  rule,  normal,  but  the  former  mayl 
be  fatty  or  hyperfeniie.     The  kidneys  are  usually  normal,  st*njetimes  fatty,! 
and  often  contain  uric  aeid  infarclions.     There  is  marked  atro]>hy  of  the 
mucous  and  submucous  coats  of  the  inlestine.     Microscopic  examination,! 
however,  fliils  to  reveal  any  charaeteriBtic  lesions.     The  lesions  of  eomidiJ 
eating  catarrhal  or  follicular  inllammations  may  be  present.     The  super* 
fieial  lymph-glands  are,  as  a  rule,  enlarged.     The   retro-}>eritoneal    and 
mesenteric  glands  are   not  enlarge^!,  although  they   may  ap{>ear  so  frnmj 
atniphy  of  the  surrounding  parts,  and  are  normal  (»n  section.     The  bbujci 
is  pale  and  usually  tin  id.     The  ])athologieal  conditions,  therefore,  affor 
little  or  no  inforniation  as  to  the  nature  of  the  disease. 

Symptoms  and  Course. — The  earliest  symptom  of  infantile  atrophy  J 
is  failure  to  gain  in  weight  or  loss  of  it.  This  loss  of  weight  is  pn>gressive,J 
and  is  the  most  prominent  feature  of  the  disease.  For  some  time  it  may 
Ije  the  only  symjifom^  the  function  of  digestion  apparently  i*emaining  intact,  -i 
while  that  of  absorption  is  impaired.  The  api>etite  is,  as  a  rule,  dim  in- tj| 
ished,  but  may  be  voracious.  Thirst  is  increased.  Vomiting  is  unusual, 
and  tlie  stools  are  normal  or  constipated.  The  total  amount  in  twenty-four 
hours  is  said  to  be  increased,  but  this  lacks  verification*  The  child  h 
usually  quiet  and  a|>athetic,  but  may  be  peevish  and  irritable.  The  tera- 
]>eniture  is  normal  or  subnormab  Sooner  or  later  ixmiplicating  funrtional 
disturbances  of  digestion  or  inflammatory  conditions  of  tlic  gastro-enteric 
tract  arise,  and  add  vomiting,  diarrh(«a,  colicj  and  fever  to  the  list  of  | 
symptoms.     These  may  l>e  acute  or  chronic,  temporary  or  lasting. 

The  pietum  of  an  advanetni  case  <vf  atrophy  is  very  characteristic.  The! 
fontauclle  is  small  and  sunken.  The  face  is  pinched,  the  chin  pointeil,! 
the  cheek-bones  prominent,  ami  the  skin  wrinkled,  espe<*ially  about  the] 
mouth  and  forehead.  Every  change  of  expn^sion  becomes  a  frightfiilj 
grimace.  The  eves  arc  wide  ofven  and  staring,  or  half  elnwil  and  dtdUl 
The  cry  is  feeble  and  the  movements  slow  and  infrefiuent.  The  tongue  is] 
thickly  coatf^l  or  dry  nud  red,  while  the  nmcous  membrane  of  the  mouth 
may  show  herpetic  lesions  or  those  (►f  thrush.  The  skin,  everywhere 
wrinkled,  yellowish,  dry,  and  desquamating,  hangs  in  folds  from  the  bony 
]m>minenoes,  as  if  dra|>ed  over  the  skeleton.  Pustules  on  tlie  R*alp  and 
liody  and  intertrigi>  about  the  genitalia  and  buttocks  are  common,  and  there 
is  often  an  excessive  growth  of  lanugo  on  the  neck  and  back.  Ecehymoses 
occur  not  infrequently.  The  alxlomcn  is  sutiken  and  lax.  The  exti*emitics 
are  cold,  the  bauds  bird -like,  and  the  muscles — esjKx^rally  the  adductors  and  h 
gastrocnemii — look  like  strings.     (Plate  I.)  ( 

Emaciation  continues,  the  strength  progi'cssively  diminishes,  and  the 


I 


I 


sometimes  slow.    Tiio  extromitifs  Ijwome  ocJil  aod  cyamitie,  and  puliiioirary 

8U»lectasi8  develops.     The  respi ration  is  wt-ak  and  snjierficial,  and  tlic  tern* 

perature  subnormal.    Death  finally  owur?^  after  gradual,  ]>rogrc«sive  failure. 

In  some  in  stances  sinus  thrombosis  insults  from  tlie  fteble  circulation,  aod 

death  may  be  pi^eoRled  by  spastic  pheoomena  or  convulsions*     Functional 

Jiml  inflammatory  disorders  of  the  gastro*enteric  traet  are  frefjnent  and 

serious  complications.     Bronchitis  and  hroneluj-pnenmonia  are  n^t  unusual 

^:!um plications,  while  an  aeiite,  general^  bacterial  infef^'tiou  ollen  brings  the 

«^!seaae  to  a  sudden  close. 

The  urine  is  usually  diminishcHl  in  amount,  and  contains  an  excess  of 
t»oth  urea  and  uric  acid.  It  not  infrequently  contains  alluuuin,  and  sonie- 
^^iioes sugar.  The  blood  shows  the  conditions  ordinarily  found  in  secondary 
^xijettiia.  In  some  cases  there  is  also  a  modemte  increase  in  the  niunber 
of  white  corpus<*lcs. 

Diagnosis. — The  diagnosis  is  to  l>e  made  from  wasting  secondary  to 

^lauctional  or  organic  disca,s«^s  of  the  stonia<'li  or  intestine,  starvation,  con- 

^^enital  syphilis,  and  general  tuberculosis.     That  from  gjLstro-intestinal  dis- 

^•fitt  aasociated  with  wasting  must  often  be  a  difficult  one,  as  infaniile  atro- 

pKy  is  frequtmtly  cf>mplicate<l  by  them.     In  them,  however,  the  wasting  is 

**ot  the  one  prrmiiuent  symptom,  as  it  is  in  infantile  atrophy.     It  is,  more- 

^Vcr^not  the  earl iest»  but  a  kite  symptom,  always  following;  other  symptoms 

^f  gastric  or  intestinal  disturbance.     Vomiting  and  diarrhtea  are  more 

^^^nirnon.     The  st*»ols  show  evidcucos  of  inflammation  and  indigestion  not 

1^^'sent  in  those  of  infantile  atrophy.    Thealxlujucn  is,  as  a  rule,  distendc^l. 

^he  temijcrature  h  usually  elevate*!.     There  are  tret  fulness  and  sleepless- 

^<?a8  instead  of  apathy.     The  coui-se   is  uut   so  progressively  downward, 

'^'ifimtile  atrophy   in   the  vast  majority  of  cases  occurs  in  the  first  six 

***otith8,  and  rarely  after  the  fii^t  year ;  these  others  occur  at  any  age. 

'^he  diagnosis  from  starvation  due  to  congenital  deformities  is  sclfevideut. 

-*hat  from  starvation  due  to  insufticicnt  but  suital>le  fb<xl  is  also  plain. 

Tliat  from  starvation  due  to  food  of  improper  eharacter  can  usually  Ix^ 

^*^ily  made  by  a  eai^ful  consideration  of  the  food  in  question  and  by 

^*ie  rapid  improvement  when  a  diet  suitable   to  the  age  is  given.      The 

«t»t(jry  of  disease  in  the  parents  or  of  miscarriages,  the  presence  of  eru|y- 

^*«>ns,  snuffles,  mucous  patehes  about  the  anus  or  on  the  lips,  fissures  at  the 

^^'^rners  of  the  mouth,  or  of  enlargement  of  the  splei-n,  will  usually  render 

^h^^Mliagnosis  of  syphilis  with  emaciation  easy.     That  from  general  tulKr- 

^loeii,  howeverj  is  frequently  difficult,  and  at  times  almost  imjxiRsible ;  for 

***  the  tuberculosis  of  infants  the  lof-al  pyni|>ti>ms  are,  as  a  rule^  sulj<)rdinate 

***  the  general.     A  family  liistory  of  tulK^j-eulusis  or  of  continued  exposure 

■*  of  certain  but  not  of  great  importance.     The  temperatui-e  is  likely  to  lie 

^^vafpfl  in  tulxTculosis,  but  is  not  always.     On  the  other  hand,  some  ea^es 

'    'nfantile  atrophy,  esjK^^ially  if  complieated,  liave  fever,     Diarrha^a  nin- 
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not  be  considered  as  poiutiEg  espeinally  to  tuberculosis  of  the  intestine, 
it  may  as  well  be  due  to  some  eoniplieating  condition.  Kiiles  are  almost 
always  preset) t  in  tlie  lun§:s  of  cases  of  atrophy  as  the  result  of  congestion 
and  a?dema  or  of  a  complic^atiug  bronchitis.  S^Jlidif^ cation  of  the  luog  is 
the  most  impcu-tant  point  in  tlie  differential  diagnosis,  except  in  the  rai^ 
instance's  in  which  tubercle  bacilli  can  l>e  dcuionstrated  in  the  sputum  or 
ficces.  Even  solidification,  liowever,  may  be  due  to  a  complicating  brunclio-  ^ 
pneumonia*  ^ 

Prognosis, — The  prognosis  is  always  grave.     A  large  proportion  of  the 
cases  end  in  death ^  and  w4icn  recovery  takes  place  it  is  always  slow,  and  is  j 
nsually  interrupted  by  frequent  relapses.     Coniplit^iting  functional  or  ]Q*| 
flammatory  disturbiinces  of  the  stomach  or  intestines  render  the  prognosis 
still  more  grave,  as  do  diseases  of  the  respiratoiy  tract.     Secondary  general 
bacterial  infections  always  result  fatiUly. 

Treatment,' — There  is  no  known  drug  whicli  has  any  sfjceific  action  in 
infantile  atrophy,  hence  ircafraent  most  l>e  largely  by  diet.  This  must  be 
so  coustitntcd  as  to  provide  a  fcwxt  ^vhich  can  be  not  only  digestt^:!  but  alsvi 
absorbed  by  the  individual  infant.  The  natural  food^ — human  l>reast*milk 
— should  always  be  given  a  fair  trial,  if  pissible.  When  this  is  for  any 
reason  impossible,  substitutes  must  be  used.  The  best  sul>Btitnte,  and  the 
only  one  which  can  be  modified  to  the  neeils  of  the  individual  case,  is  one 
composed  of  cow's  milk,  waterj  lime  %vater,  and  milk-sugar  in  various  pro- 
portions. Food  of  this  composition  can  be  most  accurately  preimred  iu  the 
laboratories  established  for  the  purpose.  When  these  are  not  avaihiblo  it 
can  be  prepared  very  satisfactorily  at  home.  Clinical  experience  with 
modified  milks  of  known  com}K>sition  has  shown  that,  as  a  rule,  cases  of 
infantile  atrophy  do  best  on  milks  w^hich  contain  a  low  jiercentage  of  fat, 
a  high  percentage  of  sugar,  and  a  moderate  or  somewhat  high  perccmtage 
of  protcitls.  For  some  unknown  reason  they  seem  unable  to  utilize  any 
but  small  amounts  of  fat,  and  continue  to  lose  if  larger  quantities  arc  given. 
Hence  the  treatment  by  large  doses  of  cod- liver  oil  is  not  only  useless  but 
injurious.  On  the  other  hand,  however,  they  seem  able  to  digest  and  absorb 
considerable  amounts  of  proteids.  The  proportions  which  are  best  suited 
for  the  early  treatment  of  the  majority  of  these  cases  lie  within  the  fulluw- 

ing  limits; 

PiB  Cent.  Feb  Cent, 

Pat    . 0.60  to  1.00 

Sugar 600  to  7-00 

Proteids 1.00  to  LT5 

Alktiliiiity 6.00  to  10,00 


It  is  advisable,  as  a  rule,  to  give  small  amounts  at  frequent  intervals 
While  these  prnportious  are  the  ones  l>est  suited  to  the  average  case,  tliere' 
are  many  cast^  which  do  not  do  well  on  them.     In  such  cases  various 
modifications  must  be  tried  until  one  is  found  which  suits  the  individual 
infant.     Unfortunately,  it  is  not  infrequently  imiK>&sible  to  find   such  a 
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niCKlificatiou,  and  the  child  continues  to  lose  and  finally  dies.  Jii  those 
inse?  %vhich  improve  it  is  usually  possible  gradually  to  inereuse  the  amount 
of  flit  iu  the  food,  and  finally  to  work  up  to  the  proportions  which  aiv 
suitable  for  a  normal  eliild  of  the  siime  age.  At  the  same  time  the  miniber 
of  feedings  should  be  diminislied  and  the  amount  of  each  feeding  increased. 
It  IS  often  advisable  to  give  the  proteids  in  the  form  of  egg  albumin  or 
beef  juice.  These  may  be  substitnted  fur  a  portion  of  the  feedings  of 
modified  milk,  and  in  some  cases  may  with  advantage  form  the  whole  diet 
for  a  time. 

Due  attention  must  be  paid  to  cleanliness  and  to  the  maintenance  of  an 
unusual  supply  of  fi^esh  air  and  sunlight.  It  is  especially  imjwrtant  to 
keep  up  the  body  temperature,  as  the  vitality  of  tliese  infants  is  very  low. 
TWv  must  not  be  handled  mure  than  is  aljsolutely  necessary,  and  all  ex- 
citement must  be  avoided.  No  jxiint  in  the  hygiene  and  nursing  of  these 
cases  is  so  small  as  not  to  be  of  importance. 

Stimulation,  preferably  in  the  form  of  brandy  or  wdiiskey,  is  often 
necessary. 

C'omplications  must  be  treated  a^  they  arise. 


MDCODS  DISEASE. 

(CHRONIC  GASTROINTESTINAL  CATARRH  OF  OLDER 

CHILDREN.) 

By  LOUIS  STAKR,  M  D. 


EtiologTF' — ^The  group  of  symptoms  to  which  the  term  "  mucous  cHs- 
ease"  was  first  applied  by  Eustace  Smith  occurs  most  frequeutly  iu  children 
who  are  passing  through  the  rarlier  stages  of  the  sc^^ond  dentition,  ii  process 
wliich,  while  physiologiad,  frequently  seems  to  l^  a  pi*edis}Xfsii»g  ttiuse  of 
the  condition.  The  disease  may,  however,  appear  as  late  as  the  tenth  or 
twelfth  or  as  early  as  the  thiitl  or  fourth  year  «»r  life.  It  is  also  occasion- 
ally seen  in  infants,  its  comparative  mrily  in  them  being  cxplaiiiid  by  the 
fact,  that,  as  a  cla^s,  they  have  not  sufficient  reserve  power  to  enable  them 
to  survive  the  iuitial  statres  of  such  a  severe  chronic  impairmeut  of  tlie 
digestive  fuuetious,  and,  furtliermore,  they  are  not  sul>jcct  to  the  many 
causes  which  are  active  in  older  cliildren.  These  cjiuses  slw  to  a  large  ex* 
tent  similar  to  those  wtiich  in  aduhs  produce  chronic  gastric  catarrh.  Thev 
are:  the  winter  season,  with  its  consequent  greater  amount  of  in-door  life  : 
imxl  improper  in  (puiutity,  quality,  preparation,  or  mastitiition  ;  and  ir- 
regular hours  for  elating,  especially  if  food  be  taken  too  frequently,  In^J 
the  wealthier  classes  the  dietetic  indiscretions  are  more  commonlv  in  the 
d inaction  of  irregularity  in  leeding  and  over- indulgence  in  pastries  an«l 
sweets.  Among  the  poorer  chiSvses  it  is  not  unusual  for  children  to  be 
allowed  the  food  prepared  fur  their  eliler^^,  including  almost  constantlv 
ham  and  cabbage,  often  tea  and  eotfee,  and  not  rarely  some  alcoliolic  drink, 
as  licer  or  pr>rter.  Insufficient  clothing  and  exj>osure  to  cold  frequently 
induce  aitarrli,  whieh  may  affcc^t  the  aliuK^ntary  rather  than  the  respiratory 
mucous  membrane,  esi^eciaily  if  the  patient  have  inherited  or  acqnirc«l  a 
deficient  fiincticmal  activity  of  the  stomach  and  intestines.  The  jK?riod  of 
the  secfjud  dentition,  as  mentioned  aljove,  is  an  important  etiological  factor,  ' 
the  attendant  irritation  in  the  mouth  causing  a  reflex  stimuhit ion  of  glandu-  ' 
lar  activity  in  the  whole  alinu^ntary  tract,  thus  favoring  the  susceptibility 
to  other  irritants.  As  can  easily  be  infen^d,  dentition  has  a  greater  power 
in  this  direction  among  neurotic  childreUj  whose  nervous  systems  are,  so 
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high-stnmg.     Mucous  disease  f'requenily  iicdih's  as  a  sequc*!  to 

wkoopiDg-cougb,  tire  tiitarrlial  flux  iu  this  disease  aflecting  the  gastro-iu- 

testiiial  as  well  as  the  respiratory  nuteoiis  meuibrane.     The  Biuous  expelled 

after  a  paroxysm  of  txjughing  otteu  L-omts  froui  the  i?tomach,  aod  iu  cases 

where  the  secretion  is  excessive  it  may  persist  and  develop  into  a  chronic 

gastnv intestinal  eafarrli, — mucous  disease.     Iu  some  cases,  however,  it  is 

difficult  to  trace  tlie  attection  to  any  prominent  ciuise,  and  then  a  eai^ful 

searcb  must  be  made  for  same  hygienic  fault  which,  though  seemingly 

trivial,  may  be  the  factor  upon  which  tlie  disease  depends.     Thus,  one  im- 

propejr  article  of  i'aod,  if  u.^  frcHjuently,  may  cause  slight  alterations  in 

"the  normal  process  of  digestion,  and  these  in  turn  may  react  as  additional 

jrritant8,  and  tlie  vicious  circle  amtiune  until  profound  disturbances  ensue. 

Pathology. — ^There  is  little  to  be  said  in  regard  to  the  pathology  (*f 

.DQUoous  disease,  because  the  atfeetion   is  not  in   itself  fatal.     Extensive 

k>i'ganic  changes  probably  do  not  occur ;  beyond  the  U8ua!  alterations  at- 

^t««ding  chronic  mtarrh  of  all  nnieous  membranes,  tlje  condition  is  mainly 

laTi  outpouring  of  luneu^  by  the  epitheliu!  cells,  guverned  by  a  decided  ncu- 

ttic  intluemM?. 
8ymptomB. — The  pathological  ehaugcs  being  those  of  a  chronic  gastro- 
iiric  cataiTli,  tlie  tins^^it  of  iruicous  disease  is  always  slow*     There  are 
HBoally  recurring  attacks  of  imiigt^siion,  during  which  the  child  eats  little, 

»  complains  of  pain  in  the  stomach,  and  has  a  slightly  elevated  temperature. 
Thc^e  attacks  come  on  at  progressively  shorter   iutervals  until  the  little 
patient  is  habitually  unable  to  digest  a  meah     There  are  loss  of  flesh  and 
fttrungth  and  evidences  of  distuibcd  cin dilation,  which  are  manifestetl  in 
thi'  more  severe  cases  b)'  a<'tvial   ikiuting,  iu  tiie  less  severe  by  paleness, 
\iritxl  at  times  by  flushes  which  may  be  ciiT'nniscribed  over  one  or  other 
d»fek.    There  are  dark  circles  aroimd  the  eyes,  the  conjuuctivee  are  muddy, 
simI  there  may  l)e  a  transitory  stmbipmns*     The  skin  is  diy,  rough,  and, 
when   bru^btxl  gently,  scalvt   and  the  hair  is  dry  and  Jluhid.     The  gen- 
*fil  complexion  is  sallow  or  muddy.     The  tongue^  which  is  tooth- indented, 
|»r^*ent8  a  still  further  striking  ap[>ea ranee  and  <»ne  pathognomonic  of  the 
di^ase.    Id  the  centre  of  the  dorsum  is  an  oval  spot  ai>out  one-half  an  inch 
long,  which  is  bare,  dec]>  red,  and  shiny,  the  edges  of  the  timgue  being  cov- 
cird  with  a  wdiitish  *'oat,  tliroirgh  whicli  the  fungiform  pajVillte  arc  visible. 
This  ghi«s4y  appcfunncc  of  tljc  centre  may  in  severe  cases  extend  over  the 
whole  tongue.     Jt  is  due  to  an  excessive  secretion  fi-oni  the  mucous  glands 
of  the  mouth.      There  is  still  anotlier  characteristic  appearance?  of  the 
m  attending  the   peri<xlic  attacks  of  vomiting  and   purging,  which 
ally  occur  every  two  or  tlm^c*  weeks  and  during  which  there  is  slight 
frvfr  with  the  expulsion  of  great  quantitieft  of  mncus.     At  these  times  the 
'  becomes  less  flabby  and  has  a  coating  of  thick  white  fur,  of  irreg- 
nntline,  Iieing  iudentrtl  with  smootli,  bright  red,  glaznl  patches  along 
^  ^^.     Tliere  is  usually  chronic  hy]>ertrophy  of  the  tonsik,  and  the 
Wlides*  are  plugged  by  retained  secretion,  which  vitiates  the  breath  to 
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considerable  degree*  Although  there  is  frequently  a  drvj  haeking  eougl 
physical  examiniition  of  the  ehest  may  reveal  nothing  abnormal  beyond 
chronic  bronchitis  and  acceleration  of  the  heart's  action.  The  appetite 
variable  at  first  and  may  betxjme  almost  insatiable.  There  are  two  facto: 
which  cause  this  increase :  one,  the  irritation  of  the  stomach  and  intestines 
by  their  fermenting  contents;  the  other,  the  natural  craving  of  the  system 
which  is  underfed  by  the  imperfectly  digested  and  imperfectly  assImilat<Hl 
food.  The  chikPs  ablomen  is  often  distended,  and  palpation  causes  tm- 
easiness  if  not  actual  pain.  There  is  usually  no  one  8ix}t  of  greatest  ten- 
derness, but  pain  is  most  frequently  referretl  to  the  left  hypcH-buntlrium,  and 
is  due  to  flatus  distending  the  splenic  Hexure  of  the  colon.  Siltoetimes  the 
patient  experiences  attacks  of  entemlgia  or  paroxysms  of  pain  centring 
around  the  umbilicus  and  a«_Mim|ianicd  by  extreme  pallor.  These  attacks 
are  not  ordinary  colic,  as  nausea,  purging,  or  passing  of  flatus  are  not  pn^- 
ent.  They  are  probably  toxiemic  in  origin  and  anah>gous  to  the  jminful 
paroxysms  in  chronic  lead-poisoning.  Movements  of  the  bowels  oa-ur 
irregularly ;  constipation  is  the  nde,  giving  way  at  times  to  a  short  diar- 
rhoea, which  empties  the  intestines  and  is  fblIowe<l  by  another  periml  of 
constipation.  The  evacuations  are  usually  scanty,  consisting  of  small,  liard 
lumps  covered  with  mucus,  which  are  voided  after  much  straining.  Pro- 
lapse of  the  rtKjtum  not  uncotnmimty  occtH*s.  The  urrne  is  usually  dimin- 
ished in  amount,  with  an  excess  of  urates ;  but  sometimes  there  may  be  a 
copious  flow  at  the  end  of  the  attacks  of  pain.  The  patient  is  driiwsy  after 
eating,  and  suflcrs  from  frequent  headaches.  He  is  languid,  peevish,  and 
cannot  enjoy  playing,  much  less  studying.  The  nervous  phenomena  during 
sleep  consist  of  rcstk*ssness  and  grinding  of  the  teeth,  or,  in  a  severe  case, 
night* terrors,  in  which  t!ie  child  starts  up  suddenly  with  screams^  as  though 
in  grmt  terror  and  apparently  unconscious  of  his  surroundings.  Sc>mnam- 
bulism  and  enuresis  may  also  be  present  An  obstinate  paroxysmal  cough 
is  also  often  observed.  In  addition  to  the  strabismus  mentione<l  above, 
stammering  is  occasionally  added  to  the  group  of  symptoms  of  nervous^ 
origin. 

DiagmoBis. — The  history  and  many  of  the  symptoms  of  mucous  di; 
strongly  suggest  tuberculosis.  But  the  immediate  pre-existcnce  of  whoopJ 
ing-cough,  the  time  of  the  second  dentition,  the  appearance  of  the  tongue, 
the  character  of  the  stools,  the  condition  of  the  skin,  the  absence  of  fever, 
uidess  amdcntal  or  during  the  periodic  attacks  of  vomiting  and  purging^ 
the  drowsiness  and  disturbrxl  slt^p,  the  irregular  coni'se,  and,  finally,  the 
result  of  careful  treatment,  all  tend  to  exclude  the  more  serious  disease, 

Prognosis, — In  uncompliciited  mut\>us  distmse  the  prognosis  is  good, 
but  the  assfjciated  impaired  nutrition  predisposes  the  system  to  the  develop* 
ment  of  intercurrent  disea.ses  which  may  prove  fatal. 

Treatment. — With  tlie  adoption  and  carrying  out  of  certain  principl 
the  cure  of  mucous  ^Itsease  may  be  confidently  exjKN^tt^l.  Eiisily  ferment 
food  must  not  be  allowed^  while  the  food  that  is  taken  must  he  in  small 
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amount^  bo  as  not  to  over-distend  tbe  stomueh,  four  meals  daily  being  given 
at  regular  intervals  in  order  to  furmsli  sufficit-nt  nouri.shment.  Stale  or 
toasted  bread  may  be  allowed  in  small  amoimts.  With  tiiis  exception,  all 
&riiiaoeou8  foods  must  be  excluded  from  the  diet-list.  Potatoes,  peas, 
beans,  parsnips^  fruit-cake,  pastry,  sweetmeats,  and  butter  cannot  be  taken 
without  harm,  nor  can  tea,  coffee,  Ijeer,  wine,  nor  any  condiment  except 
salt.  If  there  be  great  debility,  small  doses  of  well-diluted  whiskey  or 
rfierry  may  be  allowed.     The  die<>list  may  well  be  arranged  as  follows : 

Breftkfast,  7. SO  a.m.  One  or  two  tumblerfuk  (eight  ounces)  of  milk,  guarded  by 
Hioe  w]iU$r  (two  ounces  to  a  tumblerful],  the  yt>lk  of  a  soft-boiled  egg^  hud  a  thin  slicH$  of 
lUlf  uti buttered  breud. 

Luncheon,  11  a.m.  A  cnp  (four  ounce8)  of  beef,  chicken,  or  mutton  broth  entirely 
!n*  from  fut,  and  ft  thin  ^Uc^  of  dry  toast. 

Dinner,  2.30  P.M,  Broiled  mutton-chops  ^^ntirely  free  from  Tiki  (one  or  two,  according 
toibe],  »  large  spoonful  of  well-boiied  fipinuch^  and  a  hUco  of  atiile  dry*  bread. 

Soppeff  7  P.M.  One  or  two  lumblerfub  of  milk  with  lime  water  and  a  slice  of  dry 
tout 

For  drink,  pure  water  or  Vichy. 

Monotony  io  the  above  seheme  may  be  avoided  by  a  judicions  seleetiou 
fmm  tlie  following  list :  beef»  ponltry,  game,  fresh  fish,  raw  oysters,  eauli- 
fflower-to|)S,  asf^aragus,  lettuce,  celer\',  turnips,  onions,  and  earrots.  In  ad- 
^iitkm  to  the  ahove  rides,  the  hygienic  maoagement  of  the  ease  is  of  great 
inajxirtauee.  The  aim  should  lie  to  restore  and  maintain  the  activity  of  the 
»kin  hy  l>aths,  inunctions,  and  pro|)er  clothing,  A  sponge-bath  with  the 
^ter  at  80°  F,  sliouy  lie  given  every  morning,  the  patient  being  in  a  w^arm 
ro(»fn,aDd  he  should  then  be  briskly  rubbed  with  a  coai'se  towel,  after  which 
T^arm  olive  fn\  shoo  Id  l>e  gently  rubbed  into  the  IxKly  over  its  entire  stir- 
At  betltime,  twice  a  week,  a  tub-bath  with  the  water  at  100°  F, 
&tild  be  given  for  five  minutes,  after  which  the  nibbing  and  inunction 
are  to  be  repeated.  If  the  skin  be  very  dry  and  rough,  it  may  Im  softened 
U'  the  use  of  R>da  in  the  bath.  All  the  clothing  worn  next  the  skin  must 
bfr  of  wool,  of  weight  regulated  by  the  season.  The  pernicious  cnstom  of 
HiDg  the  child,  for  festhetic  reasons^  go  with  bare  legs  and  knees  must 
ver  be  indulged.  It  is  not  ne(x*ssary  to  enlarge  on  the  importance  of  this. 
The  indications  for  medicinal  treatment  are,  briefly,  to  check  the  secre- 
tion of  mucus,  to  neutralize  the  acids  arising  from  fermentation,  to  restore 
the  mncons  membranes  ti>  a  normal  condition  my  that  seereh'on»  digestion,  and 
"ippt'tite  may  retnrn,  and  to  8<LM'ure  regular  bowel -movements.  All  of  these 
"Kliiiitions  are  met  in  the  following  prescription : 

B  Sod.  bicarb.,  gr.  v  ; 
Ext.  scnnaa  fld.,  Ti\,xv; 
Inf  ^t*nt.  CO.,  q.  &.  ftd  fji,     M. 
^igv^To  be  tftken  three  times  «  day,  before  meals.     (For  a  child  seven  yearE  of  age.) 

To  increase  the  flow  of  saliva  there  may  be  added  to  the  above  half  a 
P^inof  potassium  iodide,  which  will  also  have  an  alterative  effect.     After 
Vol.  v.— U 
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meals  ftfte^  or  twenty  dmps  of  the  tincture  of  myrrh  are  very  useful  for 
a  toDic  effect  on  the  intedtinal  macous  membrane.  In  ploe^  of  senna^  aloes 
is  a  valuable  bitter  laxative,  which  may  be  givt*u  in  pill  form  if  the  child 
be  able  to  swallow  pills.  Iron  may  be  combined  with  tiie  alties  if  there  lie 
much  debility,  even  though  the  tongue  he  coateiL  Under  the  alxjve  treat- 
menl  the  ehikl  wilt  usually  improve  very  rapidly  and  go  on  to  eompletflH 
recovery.  In  some  caseSj  however,  the  improvement  after  a  time  beeomea" 
slower  or  even  ceases,  in  which  case  it  is  well  to  change  to  an  acid  treatment, 
as  in  ihe  following  prescription  : 

6t   Quin.  sulphaU,  gr.  as; 

Acid,  hjdrochlor.  diL,  ttlv, 

Aq.  cinnamomi,  q.  s.  hd  f3i.     M. 
Sig.^ — After  meuU,  three  times  a  day, 

Wlien  jwriodic  attacks  of  vomiting  and  purging  occur,  the  child  must 
be  put  to  l)€(l  on  a  li(pjid  diet  and  a  powder  of,^ 

U   Pftncrefltitij 

Sod,  bk-arb.,  &A^  gr.  v  j 

Pulv.  n  mm  all  c,  J  g^r.  i. 

M.  et  ft.  chart,  no    1. 
8ig,— To  b«  given  Rnir  times  a  day. 

If  the  diarrhcea  do  not  sob.side  of  itself,  or  if  it  tend  to  become  excessive, 
it  may  be  chet^ked  l>y  five  grains  of  bismuth  suhnitrate  every  fourth  hoiir^ 
As  tlic  tongue  becomes  normal  and  the  active  symptoms  disappear,  toni' 
are  indicated,  the  best  of  which  are  the  tincture  of  mix  vomica,  ferrat 
elixir  of  cinchona,  and  bitter  wnne  of  iron.  The  restricteil  diet  niirst  l)e 
maintained  for  at  least  twelve  moot  lis  after  convalescence  is  cumplete 
before  the  danger  of  a  relapse  is  passetl,  while  to  render  the  restoration 
to  health  well  established  a  change  of  air  to  the  sea-shore  or  mountains  is 
of  grciit  ad%'antage. 

It  remains  to  sjieak  of  the  dry,  paroxysmal  cough,  w4vieh  may  be  so 
troublesome  as  to  demand  special  treatment.  The  usual  cough-mixtures 
are  t*>  be  avoidc^d,  as  they  tend  to  derange  the  stomachj  thus  aggi-avating 
the  condition.  A  small  belladonna  plaster  may  be  worn  over  the  larynx, 
and,  if  intt^nal  medication  be  needed,  small  doses  of  beUadonna  or  bromide 
of  potassium  may  be  given  every  two  or  three  houi^,  beginning  at  four  p.m. 
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INTESTINAL  BACTERIA  OF  CHILDREN. 


Br  JOHN   SLADE   ELY,  M.D. 


The  studies  of  the  bacteria  of  hraltliy  railk-feil  infants  made  during  the 
past  ten  yeai-s  have  furnished  abundant  corrotioratiun  of  the  rei^ult-?  of  the 
«irliei*  iovcstigatioos  by  Eseherich  and  by  Booker,  The  bacillus  coH  eoni- 
^unisand  the  baeilhis  laetis  aerogenesai'estill  rt»garded  as  the  pnxloniinating 
obligatory  milk-fax?€fS  bacteria,  and  the  eurprisiug  eonstauey  of  their  pres- 
^nc*e,  almost  to  the  exclusion  of  all  other  varieties^  to  which  Escherieb  fli*st 
drew  attention,  ha^  now  come  to  be  one  of  the  most  generally  acwptetl 
i^tures  of  their  <.Mx?urrenoe. 

Also,  as  regards  the  distribution  of  tbe  l>aeteria  in  tlie  alimentary  tracts 
^■1^  later  researches  liave  been  confirmatory  of  the  rei^^ults  of  tbe  earlier 
*^tudies.  It  will  Ije  remembei^  that  bacilluB  laetis  aerogenes  was  found  by 
*^herich  to  prepimderate  greatly  over  bacillus  coll  in  the  npper  part  of  the 
^••lall  intestine,  but  that  on  passing  downwanl  a  gradual  increase  in  the 
'Climber  of  the  latter  germ  and  a  coincident  dwrcjise  in  ihe  nnaiber  of  the 
*»irmer  brought  about  a  preponderance  of  bacillus  coli  in  the  lower  jxirt  of 
^o©  small  intestine  and  in  tbe  colon.  In  the  further  study  of  tbis  question 
a  ven^  ejtceptional  op|Mjrtunity  to  study  tbe  bacteria  of  tbe  upper  jwirt  of 
^he  descending  colon  has  been  afforded  Schlichter  *  by  tlie  occurrence  of  an 
'I'ttficial  anus  in  one  of  his  castas.  Cultures  from  the  contents  of  the  colon 
*i  this  region  sbow^nl  a  preponderance  still  of  bacillus  laetis  aerogenes  over 
^he  colon  bm'illus;  and  it  would  consequently  appear  that  at  times  the  pre- 
ponderance rif  the  cfjlon  bacillus  may  obtain  oidy  in  tbe  very  lowest  part 
1<>f  the  ct)lon. 
The  study  of  the  biological  characters  of  the  obligator)'  milk-ffeces  bac- 
*«ria  has  disclosed  nnthing  new  as  I'eganls  their  mur|)holog\%  identity,  and 
^«Uiiral  characteristics  which  it  is  imjiortant  to  mention  here.  But  tbe 
investigations  of  Baginsky^  and  Oppenbeiraer^  have  thrown  light  upon 
^*meof  the  prwhicts  of  their  fermentative  activity.  It  has  l[>cen  shown  that 
'^ken  grown  in  lactose-containing  mc^lia  a  very  considerable  amount  of 
"  ^i  is  produced  by  both  speeics  of  the  obligatory  milk-tieces  bacteria,  pro- 
Tried  only  that  tbe  culture- medium  also  contain  nitrogen.  With  nitrogen 
pPesent,  the  fermentation  occurred  Imtb  in  aerobic  and  In  anaerobic  cult- 
um.    Peptone  was  found  to  furnish  tbe  required  nitrogen.     Staifli  was 
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[  m  liife  pi-ocei^  differed  some%vt' 
ml  ifptared  to  belong  to  the  tatty  ac 
a  iptffi  to  Lie  tlie  cbief  proclucl  of 

^  %  nile,  with  lactic  acid,  and  at  til 
r  mwl&  (Bagitifiky),  more  j)artieiilarly 
r,  while  in  g^^rn'ral  coiifinuing  Bagi  : 
flAKli ^f  aerobic  cultures,  finds  lactic  acid 
■otA&     He  a<'Conliu|xly  expresses  the  belie 
^  nd  is  first  formed,  and  in  the  presence  c 
■^  ^tcidiiition  to  acetic  acid.     This  may  accoai 
r  jcW  in  the  stools,  while  in  artificial  aerob 
laortMMieid  Id  unquestionably  In  f^\*x^8a*     Opj>eE 
mach  more  acid  was  jiroduecil  io  aerobi 


1  |iijid  by  the  bacteria  in  the  normal  digestion  3 
bAbIs,  there  is  but  little  to  recortl.    The  suggestio 
small  niiml^r  of  bacteria  in  the  stomach  of  tl 
[  iIk*  fact  that  it  has  Ix^n  ini|K)Ssible  to  detect  in  tl 
rr  niilk-fjecea  bacteria  any  proteolytic  action  on  tl 
^^  #  An  lfc«?  milk-faeces  bacteria  can  have  but  an  insignificat 
.^„;^l^  ^  process  of  gastric  digestion,  and  it  is  probable  als 
!■»•«  ■*«♦  Wt^  ^  J^*  whh  the  normal  intestinal  digestion*     That 
^  ^Mi^tf  iKlPse  is  oxidized  to  acid  under  their  iuflneni^  is  mac 
^  W  il^  ftrt  ^t^^  von  Jaksch  has  deteet<xl  fatty  acids  (acetic  an 
^«#^  WKb  fonstaucy  in  the  urine  of  sueklingSf  and  that  ex  per 
^  Clfctiim  §how  tliat  these  acids  when    introduced  iut<j   the    al 
^  Pgi^-'  ii>^  excreted  in  tlie  uriue.     It  is  not  unlikely,  therefore,  tbi 
^  4ttlCI»d  by  von  Jakseh  find  their  entrance  into  the  body  froi 
'  canal  and  as  ttie  result  of  the  fennentative  activity  of  ti 
;  bictcna.  ■ 

|l  jy  n||Wrtit.  titen,  tliat  the  investitrations  of  the  past  ten  years  bav 
^,11^  Kldf  loour  knowledge  ol'the  intt\stiual  bacteria  of  the  healtliy  milk 
IMI  imftnt^  rx*"<?pt  so  far  as  tlie  studies  of  Baginsky  and  Opj^cnheimer  giv 
1^  oiiHr  tlt'fiuit^*  ^Jita  ^^  ^^  ^'*^  pnjduc*ts  of  their  fermentative  activity,  J 
Jfi»l  a  little,  howeverj  has  been  contributed  to  our  understanding  of  ^ 
rdfc  ot*  the  httcteria  in  tlie  production  of  the  summer  diarrhceas  of  infun^ 
Tbe  studies  which  have  particularly  borne  upon  this  subject  have  btl 
liilffml  for  the  most  part  to  tlie  determination  of  the  number,  variety,  an 
dtetribution  of  the  bacteria  in  the  intestines  of  children  suffering  from  dial 
dura^  though  studies  have  also  been  made  of  their  prwluct^,  of  iheir  effed 
on  the  intestinal  mucous  membrane,  and  of  their  passage  through  the  inta 
liual  wall  and  iut^>  distant  partes  of  tlie  h<>dy.  | 

That  a  gw*at  increase  in  the  number  of  the  intestinal  bacteria  occurs  i 
everv  cam*  of  severe  intestinal  dis4:irder  is  now  generally  admitted,  a^  is  als 
the  flict  that  they  are  more  widely  and  more  equally  distributed  throiigb 
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the  alimentary  tract.  Thus,  in  a  careful  study  of  the  bacterial  contents  of 
the  stoma^^h  in  twenty- two  cases  of  cholera  iufantiim,  Seitfert*  has  shown 
a  very  great  lucrease  io  the  nn tuber  of  the  bacteria  present^  and  the  same  has 
been  demonstrated  by  Booker  a«  regards  tlie  intestinal  ct>Qteut:S.  Booker 
also  particularly  Insists  that  tlie  {leeuliarity  of  the  distribution  of  the  bac- 
teria in  the  iutestine  of  the  healthy  child  is  lost  in  cases  of  summer  diar- 
rhoea. In  Seiilert*s  cases  it  is  also  claimed  that  a  direct  relationship  existed 
r  between  the  number  of  bacteria  present  and  the  severity  of  the  disease. 

But  the  most  interesting  observations  are  those  relative  to  the  varieties 
<»f  bacteria  present  in  cases  of  intestinal  disorder  in  eliildiviin.  Upon  this 
jM>iut  the  cx>nelusi*jn  reaches!  hy  Booker  in  the  article  on  the  same  subject 
in  the  body  of  this  work — that  in  the  induction  of  the  gastro- intestinal 
disorders  of  children  "  not  one  siKTific  kind,  but  many  ditferent  kinds  of 
l_^cteria  arc  eonccrnctr' — luis  rweivctl  abundant  eorroboratiun.  This  con- 
4i*Iosion  was  bascil  u]K>n  the  results  of  examinations  by  Hay  em  and  Lesage, 
L»y  Baginsky  and  liy  Booker  himself,  all  of  whom  found  other  species  than 
the  obligatory  milk-fieces  bacteria  in  cases  of  serious  diarrhojaj  but  with  no 
efinite  uniformity.  Thus,  it  will  be  remerabercil  that  Booker  isolated  no 
»s  than  forty  different  spwies  fronx  the  stools  of  various  children  aifccted 
th  diarrlicea.  The  majority  of  these  germs  were,  nevcrtlieless,  shown  to 
no  definite  pathugenic  fpiality  as  regards  the  usual  experiment  ani- 
mals, though  this  was  found  to  be  otherwise  as  regards  four  of  the  bacterial 
species.  That  descril>ed  by  Hayeni  and  Ijcsa^re^  one  of  those  descrilxd  by 
Baginsky,  and  two  of  Booker's  were  found  to  possess  decided  patljogeuic 
qualities.    Subsequent  observers,  so  far  as  I  am  aware,  have  failed  to  isolate 

I  the  Imt'illus  of  Hay  cm  and  Lesage  from  similar  cases,  and  we  must  discard 
tbe  theory  of  a  spei/itic  j'elaLionship  between  the  germ  and  the  green  diarrhoea 
<jf  ehiUlren. 

I  It  is  of  interest,  fiowever^  to  recall  these  results  of  Hayem  and  Lesage 
'n  connection  with  the  more  recent  observations  of  Demme*  as  showing 
lliat  very  different  germs  may  at  times  be  resjwnsible  for  similar  diarrha?al 

I  affections.  In  Dcmme's  experience  seven  chiklren,  whose  only  food  was 
^emilk  of  the  same  cow,  suffered  from  unaccountable  and  obstinate  diar- 
rtoea.  The  cow  was  healthy,  but  examination  of  the  bucket  in  wltieh  her 
'nilk  was  collected  showed  its  crevices  to  be  filled  with  a  red  yeast,^ — sac- 
**haromyoes  ruljerj— wliieh  thus  fVjund  its  way  into  the  milk  in  lar^e  num- 
bf*r8.  Rcnioval  of  all  source  of  infection  liy  tliis  germ  was  quickly  followal 
Ry  the  recovery  of  the  children.  As  no  other  cause  of  the  intestinal  disturb- 
•*!<«  was  discovered,  and  as  j>nppies  fed  upon  milk  contaminated  by  the 
*Mne  yeast  <leve1oped  diarrho^i,  Demme  unhesitatingly  ascribes  the  disease  to 
C'langes  in  the  milk  induced  by  the  germ.  In  the  cases  examined  by  Hayem 
^d  Lesage,  Baginsky  and  Booker,  the  disturbance  was  attributed  to  bac- 
*^ria,  while  here  it  would  seem  to  have  Ix^en  due  to  the  action  of  a  yeast* 

More  recent  investigations  of  Baginsky  *  lead  him  to  the  same  conclu- 
*^n,  that  no  single  germ  is  responsiljle  for  the  diarrhoeal  affections  of  chil- 
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dica,  mid  tbe  8ud€  opiDion  las  abo  been  stronglj  expressed  by  Fid 
in  Us  exhaustive  ardele  on  the  sterilisation  of  milk. 

Tkt  loost  convincing  evidence  on  this  point  is,  however,  advanc 
Booker,*  wfacee  oonchi&ions  are  based  upon  the  results  of  careful  studic 
of  ninety-two  cases  of  infantile  summer  diarrbcBa  of  different  grades 
iulensity.     As  this  study  represents  the  most  extensive  investigation  uf  tb|| 
subject  which  has  as  yet  been  made,  it  seems  pxx»per  to  present  the  result 
attained  somewhat  in  detail.     It  will  be  seen  that  Booker's  cases  naturally 
divide  themselves  into  four  grouj^s  according  to  their  etiological  factor. 

In  a  considerable  number  of  the  cases  the  obligatoiy  milk-f^ces  bacteria 
were  found  to  be  the  chief  bacterial  ingredient  of  the  stools.  These  were, 
for  the  most  part,  mild  cases,  of  short  duratiou^  and  usually  without  ap- 
parent toxic  symptoms.  The  stools  were  sometimes  frequent,  were  usually 
acid  in  reaction,  and  lacked  uniformity  of  consistence,  being  often  lumpy. 
They  ountained  no  leucocytes.  Twenty- four  cases  of  this  type  were  studied 
by  Booker.  Bacillus  coli  and  bacillus  lactis  aerogcnes  preponderated ; 
other  bacteria  when  present  apjMared  in  very  small  numbers,  and  were 
appai'ently  insignificant.  Bacillus  coli  preponderated  over  bacillus  lactis 
in  the  stools  in  all  the  eases.  ^ 

In  a  set'ond  set  of  cases,  represented  by  six  only  of  the  ninety-two,  while™ 
the  obligatory  milk-fiieces  bacteria  were  gi-eatly  increased  in  number,  the 
inconstant  fonuss  of  the  normal  intestine  preponderated.     Thus,  in  three  of^^ 
the  leases  *'  Bacillus  a"  was  the  notable  feature,  and  in  one  case  each  **  Ba-^ 
cillus  X,^*  "Bacillus  y,"  and  **  Bacillus  d."     These  cases  were  all  severe 
and  presented  evident  toxic  symptoms.     The  stools  were  frequent  in  some, 
lu frequent  in  others,  and  varied  much  iu  consistence,  having  often  a  putrid 
odor.     One  of  these  cases,  tlmt  iu  which  **  Baeillus  X'*  preponderated,  was_ 
fatal 

A  third  set  of  cases,  comprising  thirty -five,  are  groujicd  by  Bookeij 
under  the  name  **  Baciliary   Gastro  Enteritis,"  because  of  the  enorraou 
numlier  of  bacilli  in  the  8t*x»ls.     Cultures  showed  the  bacilli  to  be  in  cob 
siderable  part  the  ordinary  obligatory  milk-fteccs  bacteria,  but  proteus  vul-' 
garis  was  also  present  in  very  large  numbers  in  all  the  cases.     In  many^ 
of  them  there  were  also  a  few  streptococci  and  some  other  inconstant  formfl 
As  01  [gilt  Ijc  expe<jtcd  from  the  large  number  of  bacteria  present,  these  wet 
serious  cases,  usually  chrouie  when  not  fatal,  and  characterized  by  eraacia-" 
tion,  toxic  sympt<jms,  and  stools  wliich  were  liquid,  yellow,  or  green   in 
color,  putrid,  and  neutnd  or  alkaline  iu  reaction,     They  si'Idom  contained 
mucus,  leucocytes,  or  epithcliinn. 

In  the  fourth  aud  last  set  of  cases,  twenty-seven  in  number,  micrococci 
preponderated  in  the  stools,  though  bacillus  coli  was  also  present  in  in- 
creased number  in  all,  bacillus  lactis  in  fourteen,  and  proteus  vulgaris  iu 
four.  The  iniero(^>a*i  were,  for  the  most  part,  streptocoi'ci.  These  cases 
were  uniformly  severe,  and  gave  evidence  of  marked  toxic  disturbance. 
The  stools  were  often  very  frequent,  varying  from  three  to  more  than 
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twenty  in  the  twenty-four  hours.     They  were  soft  or  liquid,  often  greenish, 
juid  usually  contained  mucus  and  leuooeytes  in  abundance.     At  times  they 
^%'ere  veiy  offensive.     These  cases  not  infref]uently  terminated  in  a  general 
^^  oyieniic  eonditiuu. 

^m  While  it  is  beyond  the  scope  of  this  article  to  discuss  the  pathology  of 
^cse  condiiion^  further  than  m  it  can  throw  light  upon  the  ]jart  played  by 
tlie  intestinal  bacteria  in  their  protluction,  it  may  \w  proper  lo  say  that  in 
tixaJiy  of  Booker's  cases  auto^isieij,  performed  within  an  hour  after  death, 
showed  changes  in  tlie  intestinal  wall  in  accord  with  the  known  effects  of 
tlie  particular  s^iecies  of  bacteria  prepondemting  in  the  stool?.  In  the 
ixiajority  of  the  fatal  cases  of  the  first  three  groups  little  or  nu  change  was 
noted  in  the  intostiual  mucous  membrane,  and  the  change  in  the  internal 
organs  was  lirait^xl  to  parenchymatous  degeneration.  In  a  few  of  tlic  third 
set  of  caseS|  and  in  most  of  those  grouiK-d  in  the  fourth  set^  exteusive  in- 
flammatory and  ulcerative  changes  wei*e  usually  present  in  the  intestine, 
»nil  in  all  these  <mses  similar  organisms  to  those  in  the  stools  were  found 
i^  large  numlvers  in  the  intestinal  wall  in  and  about  the  ulcers,  aud  were 
obtained  by  culture  from  some  of  the  internal  organs,  notably  from  pneu- 
*^^oaie  areas  in  the  lungs.^ 
^  From  thessc  results  the  conclusion  is  irresistible  ihat  the  intestinal  dis- 

^p  *>r^er8  of  cliildrcn  are  to  be  attributed  to  no  one  specific  form  of  Imctcria. 
'        **liat  in  many  cases  the  aetual  damage  is  done  rather  by  the  products  of 
"*<i  bacterial  growth  than  by  the  germs  themselves  seems  clear,  since  in 
**^aoy  even  fatal  cases  no  It^ion  of  the  intestinal  wall  is  discoverable,  and 
*^o  [>enetmtion  of  tlie  l>ody  tissues  by  the  bacteria  can  be  demonstrated. 
^m    1*1  tlie  milder  forms  of  these  disorders  it  is  not  unlikely  that  the  acids  gen- 
^V  ^tsitod  by  the  obligatory  milk-fa^ees   Ijactcria  in  modemte  quantity,  even 
I         Under  normal  circumstances,  may,  wlien  produced  in   larger  quantity,  so 
I  ^^Tfitate  the  intc»stinal  mucous  nu^mbrane  as  Ui  impair  it-^  secretory  function 

L^  ^f  to  bring  about  oiiugcstion  or  an  actual  inflammatory  condition.  This 
^1  inception  is  strongly  advot^ated  by  Baginsky,  aud  is  supported  by  the 
^F  Jtt^ided  acidity  of  the  stools  in  these  c^ses.  It  has  furthermore  bct^n  shown 
^L  fcj' Vanghan*  that  the  prtrtlucts  of  the  growth  of  protcus  vulgaris  and  of 
^p  llcilli  "X"  and  "a"  of  Booker  in  broth  are  distinctly  toxic,  producing 
'TtiDiitiDg,  purging,  and  death  when  injected  subcutaneously  into  young 
^    ^ninaals. 

^f  In  tlie  severer  cases,  and  particirlarly  when  pyogenic  or  necrotizing  bac- 

^ria  are  present  from  the  start  or  gain  entrance  to  the  alimentary  tract 

**iring  the  course  of  a  mil  tier  digestive  disortlcr,  distinct  iiiflamnmtjory 

^^fcilges  in  the  intestinal   mucous  membrane  seem   usually  to  jiennit  the 

*^**'ianoe  of  the  bacteria  into  the  underlying  tissues,  whence  they  may  be 

*^*-*scmiuatcd  throughout  the  body,  thus  inducing  a  condition  of  pyaemia. 


*  Ct  in  lhi«  connection  an  article  by  Fischl  on  Septic  Infw'tirm  of  the  Suckling  with 
>-lnt»iinftl  »nd  Pulmonary  Symptoms  in  the  Zeitacbria  fur  Heilkunde,  xv.,  1894,  L  > 
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Tktestikal  parasites  are  a  frequent  stnir^e  of  distress  in  the  young. 

lleisig^s  statistics  show  us  that  the  proportion  of  children  aflected  eou- 

^tantly  increa^s  iVom  the  first  to  the  fifteenth  y^ir,     Langer  estimatet*  that 

^7.31  per  cent,  of  country  and  10.66  i>er  cent,  of  village  cbildren  are  affected 

"^"itL  entozoa.     The  A.  lumbricoldes  is  most  freciueut  in  the  former,  ihe  O. 

'^^rniicularis  in  the  latter.     Miller  i-eports  a  case  of  ascaris  io  a  child  of 

^^mly  three  weeks,  and  Hoffman  has  reported  a  case  of  T.  cucuiueviua  in  a 

^^ijild  of  fuiir  months.     Cases  of  liMilyiai-asitism  may  occur^  as  in  a  boy  of 

^'l^ven  who  harbored  a  ta?nia,  numerous  sji€cimciis  of  ascaris,  and  tricho- 

^^^*^phalas  at  the  same  time*     The  ascaris  is  fi^equently  found  associated  with 

^^*yuri5  or  with  trichocephalu?5. 

In  addition  to  the  two  common  tape-worms  (T»  solium  and  T,  saginata) 
^^veral  other  sijecies  have  been  found  in  children. 

Taenia  cucunievina  is  a  very  common  parasite  in  the  int^^tinal  canal  of 
^^=^ts  and  dogs.  It  is  a  small  worm  irom  teu  to  ft^rty  centimetres  long  and 
^«X>m  two  to  three  millimetres  broad.  The  head  is  armed  with  four  rows 
^^f*  books:  the  reddish  sq^mcnts  arc  shaped  like  mclon-scefls,  wliem^  the 
*^r>«cific  name.  The  dog  louse,  and  cs[>ccially  the  dog  flea,  serve  as  inter- 
*^€?diate  ho6td,  specimens  of  the  latter  sometimes  containing  as  many  as  fifty 
*^t*vffi»  The  close  association  ot"  small  children  with  dogs  and  cuts  during 
4*Iay  accounts  for  the  fact  that  nearly  all  the  cases  of  this  parasite  in  human 
*^*ings  have  been  found  in  chihlren.  Thomson  records  a  <*ase  in  an  anremic 
^irl  of  fourteen  months,  which  was  traced  to  a  whit^  |K>odle  in  the  family. 
^Tlic  child*s  mother  Imd  notii^^d  similar  worms  in  the  auiumPs  (massages. 

T.  flavo-punctata  is  from  thirty  to  Ibrty  centimetres  long.  The  small 
-fciead  ha^  no  bookSi  and  the  anterior  segments  have  a  large  yellow  spot  (the 
^•'^^'leplaculum  si^minis)  shining  thmugh  the  skin.  So  far  this  form  ha^  been 
*^lieeTved  only  in  cliildi^n  under  two  years  of  age. 

T.  nana  is  the  smallest  tape-worm  found  In  human  beings.     It  is  from 

'^^^elve  to  twenty  mlllimc»trcs  in  length  and  trom  one- half  to  seven-tenths 

^   u  millimetre  in  breadth*     The  joints  are  much  wider  tlian   loug  ;  the 

IB  armed  with  a  row  of  from  twenty  to  t^vcnty-eight  hooks.     Frao- 

■  Professor  Councilman  hm  covered  the  grtHind  of  thia  articlo  so  thoroughly  in  hii 
it^tnlnition  to  vol.  Hi.  p.  217^  that  it  U  only  necessary  to  note  here  Ihe  advanoei  since 
I  to  our  knowledge. — L.  J.  M. 
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tically  all  the  cases  have  l^eeo  found  in  children.  It  ia  extraordinarily 
abuiulaut  io  Italy,  some  subjects  being  estimated  to  harbor  no  less  than 
five  thour^aiid  sj>ecimen3.  Lutz,  of  Brnzil,  lias  reportetl  several  cases  in 
children  wiiieh  he  believes  to  have  been  intnxJuced  by  immigrants  from 
Italy,  It  is  interesting  to  note  that  this  s|>ecies  and  the  next  seem  to 
slowly  spreading  in  Europe,  and  with  our  large  immigration  autl  eosmo- 
polltan  poiiulution  they  may  in  time  be  frequently  found  here. 

Botlu'iofxphahis    latus,  though    tlie  largest  tape-worai  attacking  mai 


(reaching  a  length  of  from  six  to  nine  yards),  has  lieeu  notitx.Kl  in  ehil J 

dren  as  young  as  two  years.     The  head  has  two  suctorial  grooves  iustea<t3 
of  suckers. 

Askanazy  has  recently  made  some  interesting  observations  on  trichinosis^.^ 
From  his  experimental  rt^earehes  this  author  is  of  the  ojiinion  that  iu!stca(E:», 
of  the  young  being  born  in  the  iutt^tinc  and  piercing  the  intestinal  waif  M^i 
afterwards,  the  embryos  are  deposited  in  or  near  the  lymph-channels  anf:^ 
tlius  carrierl  away.     He  looks  upon  the  pix^si^nce  of  the  worms  in  distant  .«:ig 
organs  as   instam^cs  of  embolism  instead  of  migration,  and  endoi'ses  th£»«-« 
statement  that  purgsitives  are  useless  in  the  latter  periods  of  the  invasion. 

In  addition  to  the  foregoing  parasites  IxJonging  to  the  class  of  vermes 
an  iufiisorian,  the  Megastoma  entericum,  has  also  Inxm  observed  in  ehildrea«^jr^ 
This  organism  is  from  ten  to  sixteen  mikrons  long  by  five  to  ten  wide;  iipm^Kz 
transimrent  body  is  pyriform  in  slia[vc,  with  one  side  of  the  larger  end  ci«^^^^ 
off  obliquely  and  scooj^mxI  out.  It  is  fuund  principally  in  the  duiHlenur:*' 
and  jejunum,  where  it  exists  in  ineredible  numbem,  Epstein,  of  Pni*^u*,«- 
notice«l  it  in  twenty -six  cases  of  from  less  than  one  year  up  to  six  yean*- 
nearly  half  of  the  cases  (eleven)  being  in  children  of  two  and  three  yea^rr 
Moritz  and  ITokl  also  found  it  in  eightwn  eases  ;  ten  of  these  were 
children.  These  anthora  claim  that  tuberculous  patients  are  eepeciaWM/jj 
Bubjeet  to  it.  Its  frefjuency  is  estiniatt^d  at  twenty  per  cent,  in  childi  "■  % 
forty  per  cent,  in  adults,  and  fifty-ftiur  per  cent,  in  tuberculous  patiei*  ^^' 
Tlie  question  of  its  pathological  significance  is  still  sub  judict\  Grassi  ^^ 
first  thou^^ht  it  was  capable  of  causing  diarrhom  and  anieraia,  but  he  sut>^^^ 
qnently  moditictl  this  opinion.  Epstein  is  not  convinecd  of  its  causal  r*^*^~ 
tion,  although  he  states  that  six  eases  occurred  in  the  same  room  witli*  *^  ^ 
fortnight,  which  could  not  be  attributed  to  errors  in  diet,  and  in  all 
them  this  urgauism  was  foumh  Moritz  and  IIolzl  found  it  more  ofteim 
diarrha?al  stools,  but  apitaifntly  tliis  was  due  to  the  thet  that  they  icv^ 
more  often  investigated.  Rats,  mice,  cats,  dogs,  rabbits,  and  slieep  may 
serve  as  hosts,  and  man  is  infected  by  drinking  water  or  taking  food  c 
taminati'd  by  the  fiwc^  of  tliese  animals. 

While  intestinal  obstruction  due  to  w^orms  is  infrequent,  yet  C3a8e8 
rejwrtcJ  suflficiently  often  to  make  the  ixmdition  worlliy  of  remembra: 
All  the  cases  seem  due  to  ascarules.     Two  such  have  been  report al  q 
recently  by  Hillyer  and  by  Wy eth,  of  New  York.     Lai>arotomy  was 
cessfully  performed  for  the  relief  of  the  last  case. 
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^"  Prophylaxis. — Prophylaxis  is  equally  important  wilb  the  treatment, 

y^st,  owing  to  the  inherent  difBciilties  of  the  suhject,  it  is  almost  im]>ossi- 
fc>E^  to  carry  it  out  thoroui^lily.  The  well-known  habit  of  children  placiug 
^-^r^rythitig  in  their  mouths  indiscriminately  and  tlieir  close  contact  with 
?€.  aoiniaJs  provide  abuiulaiice  of  opportunities  fur  in  feet  ion.  It  is  uotc- 
r^^rtiiy  that  they  arc  mneh  more  liable  to  infection  before  l»egiuniog  to 
tlk,  when  they  crt^ep  around  on  the  floor  or  in  the  dirt,  Geophagy  is 
'  responsible  in  stune  instances  :  tbna,  MiKji^bnigger  narrates  tlje  case  of 
ik  b<^y  of  eighteen  montlis,  with  one  and  two  dozen  passages  a  day  ;  ujmju 
^:2Ka,inination  of  the  stools  there  were  ibiind  several  thousand  eggs  of  trieho- 
o«^pliaJus  in  a  cubic  centimetre.  UpotJ  iiivcj^ti^ating  it  was  found  that  the 
cl:iild  was  in  the  habit  of  eating  the  earth  from  the  garden,  and  examination 
^^f"  this  showed  the  eggs  present  in  it,  Garr^  has  also  reported  a  case  of 
^■Bnriasis  due  to  the  same  cause. 

^^^y  Something  may  t>edone,  however^  by  killing  diseased  animals^  especially 

^He  mangy  cats  and  dogs  that  are  frequently  taken  in  out  of  symjiatliy.    Pet 

^^^o^and  cats  should  be  banisiied  from  the  living-rooms.     In  cases  where 

^P*> lection  has  already  occurred,  mneh  may  l>e  done  by  strict  cleanliness;  the 

^^j^cr-imils  should  be  closely  trimmed,  and  the  fingers  frequently  dipped  in 

^  <4(Jution  of  aloes  or  quassia.     It  may  be  advisable  not  to  liave  the  patient 

^^^^^p  with  other  children,  but  complete  isolation,  or  not  to  allow  the  child 

^Pp    play  with  others,  would  seem  impracticable  and  uncalled  for.     Some 

^^•'tiiilies  are  accustomed   to  giving  young  children   mw  meat  or  smoked 

^Uisa^^e  to  suck  ;  this  practice  siiiMild  l>e  strictly  forbidden. 

Treatment. — Pomegranate  bark,   male  fern,  and   pnmpkin-seed    still 

ilia  popular  as  ta>niacidcs.     Aa  the  dectx-tion  of  |>omegninate  is  too 

^tijeous  to  be  generally  used  in  young  patients,  its  alkaloid  peiletieriuc  is 

^^Ually  substituted.     The  tannate  manufactortHl  by  Tan  ret  is  prt^ferablc,  as 

[^  U  l3^tek^ss  and  very  convenient.     The  writer  has  never  known  it  to  fail, 

ts  efl[i*-iene)*  h  said  to  be  greatly  increased  by  previously  administering  a 

»*^in  or  two  td*  tannic  acid,  which  st^^ms  to  enhance  its  toxic  action. 

Cocoaout  has  iK^en  introduced  by  Parisi,  of  Athens.     It  is  \*ery  sucoess- 
BB  a  tieniafuge  in  its  native  habitat.    The  pulp  and  milk  of  one  nut  are 
early  in  the  morning,  fasting.     Of  course  this  is  too  bulky  and  indi- 
iUe  to  be  used  in  young  children. 

Hager  extols  black  oxide  of  copper  very  highly,  and  claims  that  in 
IttioD  to  expelling  tlie  worm  it  improves  digestion  and  appetite.  Ilis 
>**rietice  has  been  corroborated  by  Sehmidt.     Hager  gives  two  formula; 


l*>etimi 


CupH  oddati  nti^n,  ,?  M  ! 
Calcarite  carboructe,  gr.  81 ; 
Boll  albie  IffiTigftte^  5  8j  ; 
Glycerina?,  f 5  2J, 

To  niiike  120  pill*. 
'  t  child  the  doteii  two  pill&  twice  daity,  the  numbor  given  not  to  exceed  fifty  pills. 
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TABLETS. 

Cupii  oxidati  iii;^ri,  3  IJ  I 

Calcuriie  eurbunicie, 

Hrtgnedfl?  Cttrbonicie,  kh  gr,  16]  ; 

TntgacttJitbn^  3  2^ ; 

Gljoerinoe,  f  3  l\  ; 

SaocOi.  nib,,  3  IJj 

Aqui»f  q.  &. 

To  ID  nice  50  Iftl^lete. 
For  children  of  from  eight  to  twelve  yours  give  one  tAblet  three  times  a  day  ; 
yoUTiger  cUildren  one>huIf  tablet  four  times  a  day.     With  either  prepafHtJuii  arid  Aki^    ^jf 
drink  14  to  be  avuidud,  and  the  course  of  treatment  ended  by  n  do«e  af  cAstar  ail. 

For  the  asc-aris  saiitoniii  jg  still  tlie  favorite.  As  dcatlisi  are  rej>orfc<l 
from  iteose  from  time  to  time,  i-autioii  should  be  iii^ed  in  its  administrati^fjs. 
Demme  holds  tliat  the  dose  for  small  childi'en  should  not  exceed  oiie-sixtii  ^:»r 
oue-half  gmio  in  each  dose,  or  from  one  to  oue  and  a  half  gitiius  daily.  C^joci  • 
bemale  also  states  that  many  cases  of  vague  nervous  phenomena  in  childic^i 
supposed  to  lie  due  to  worms  are  regally  due  to  eautonin.  He  asserts  tbo^t 
its  presence  in  the  uriue  shows  the  approaeh  of  danger.  If  a  diise  uf  tLi^ 
drug  is  foUowcK:!  by  a  purgative,  sucli  as  jalap,  to  remove  the  intoxiintc**! 
aaearides,  the  metlicameut  will  give  better  rt^^ults,  and  the  danger  will  L»« 
gi^eatly  lessened. 

For  oxyurids  rectal   injections  of  various  astringents  and  bitten 
recommended, — olive  and  eod-liver  oils,  earlKilic  acid  and  ercHjlin,  qui 
tanuiu,  aloes,  and  vinegar     The  diversity  of  the  remedies  shows  how  pear* 
sistent  tlie  disease  sometimes  is.     Probably  the  character  of  the  |)ani8it4citi* 
is  of  little  im]>ortancej  piovided  it  be  faithfully  used  ;   persistenoe  b  tb^ 
watchword.     The  btiwel  must  be  largely  distended  and  the  fluid  retained 
as  long  as  possible;  it  will  usually  be*  advisable  to  give  internal  treatment 
simultiineously  to  destroy  the  worms  higli  up  in  the  bowel.     The  irritatioif 
about  the  auus  cfiused  by  the  sharp  tail  of  the  female  may  be  relieved  by 
carbolized  vaseline,  carbolic  solution,  or  borie  acid  ointment.     In  cases  of 
long  standi ng  the  rcHiilting  nmeniia  is  to  be  treated  by  the  usual  measures* 

Naphthalin  is  S|Hiken  of  both  for  oxyurids  and  taenia,  in  dijses  of  two 
grains  for  a  child  of  eighteen  months,  up  to  six  grains  for  one  of  tweK'c  or 
thirteen  years.  It  is  to  be  given  powdered  with  sugar  or  in  a  capsole, 
precedetl  by  a  laxative. 

For  the  ilcgast^>ma  entericiim  male  fern  alone  seems  usefid.  QtiiutDe, 
calomel,  and  thymol  have  all  proved  inefficacious. 

In  easels  exhibiting  marked  fivniptonis,  where  some  form  of  parasiticide 
has  been  adrninistcrcil  and  the  worms  expelled  while  the  symptoms  stiD 
continue,  the  possibility  of  poly  parasitism  should  be  borne  in  miiid,  tbe 
faces  examined,  and  appropriate  treatment  for  otijer  forms  beguo 
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HERNIA  IN  CHILDREN. 


By  WILLIAM  J.  TAYLOR,  M.D, 


The  general  consiJemtioo  of  hernia  has  bocn  fully  expounded  in  my 

^^riginal  article  (vol.  iii.  p.  231  of  this  CyclopaHlia)»     Since  its  pnblieation 

*^r  main  advances  in  knowledge  have  Lioen  almost  entirely  confined  to  ira- 

pfoverl  methods  of  treatment,  and  it  h  to  tlicse  tliat  special  attention  will 

w  catlled  in  the  present  commnnicalion,  with  the  nnderstanding  that  it  is  to 

w  nead  in  conjunction  with  the  original  article*     Very  little  has  been  done 

**!  the  past  ten  years  towardj>  improving  the  metlimls  of  rafchanical  treat- 

'^aetit  of  hernia  in  children,  and  the  principles  remain  the  same,  and  those 

*"fcatiges  which  have  occurred  have  been  in  slight  modifications  in  the  shape 

^nd  size  of  the  pads  used  to  cover  the  abdominal  rings  and  of  the  material 

fi^m  which  the  trusses  are  made. 

The  mechanical  treatment  of  umbilical  and  inguinal  hernia  in  children 
■^v  means  of   the  various  form?^    of   trus=^es    still    n?tains   its   jKBitlon   as 
t^oat  form  of  treatment  which  is  applicable  to  the  largest  number  of  cases, 
•-■^d  when  judiciously  employeil  will  result  usually  in  an  ultimate  cure. 

Marked  advances  have,  however,  been  made  in  the  methods  of  oj>cration 

^^*'  the  radical  cure  of  inguinal  and  femoral  hernia*     It  is  a  suhjcct  which 

***•«  received  the  t^reful  study  of  surgeons  for  a  great  many  years,  but  it  is 

****iy  of  comparatively  recent  date  that  these  methods  have  been  so  |)erfect(?d 

*^    to  give  successful  and  ]>erraanent  residts*     The  essential  feature  in  the 

""^^ical  cure  by  opemtiou  is  to  obliterate  the  normal  canal  and  to  set^ure  a 

■^3roiig  barrier  extending  along  the  whole  inguinal  region,  which  will  pre- 

^^^^**t  anv  futther  protrusion  of  the  sac  and  its  contents.     To  secure  this  a 

nr«.u  oicatrlx  is  essential,  and  it  is  obtained  only  by  perfect  asepsis  and  an 

•^*^**rsite  coaptation  of  the  tissues  by  rows  of  burial  sutures  involving  both 

*I*^*^Cftirosis  and  musi'les. 

-riie  modern  o|x*rations  for  tiie  radiiial  cure  of  hernia  as  dcviswl  l>y 
**i  and  Halsted — and  by  tins  is  meant  the  mdical  cure  of  ingninal  and 
^**"3*I  hernia,   for  umbilical   hernia  in  children  almost  never  calls  for 
^J^^^^^ive  interference — have  completely  revolutionized  the  views  formerly 
"^^  the  majority  of  surgeons.     These  methods  i\^  permanent  relief  are 
^^^ly  generally  employed  in  cases  wlierc  a  properly  fitting  truss  has 
^rn  for  a  year  or  two  without  effecting  a  cure,  when  tlie  ring  is  large 
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Lid  she 


iclisposition  to  close, and  when  tlie  h 


and  shows  oo  disposition  to  close,  and  wlion  tJie  lieraia  is  complicated  by  an 
undt^sccaKled  testicle.  Tlie  operation  is  of  comparatively  little  danger  to  life 
when  modern  methods  of  woimd-treatment  are  rigidly  carried  out,  and,  con- 
trary to  the  general  belief,  children  nui  much  less  riijk  than  adidts. 

Dr.  W.  B.  Coley^  gives  the  mortality  in  eight  hundred  and  thirty -two 
easels  operatcnj  upon  by  Broca,  Fclizet,  and  himself  as  only  four  out  of  tlie 
grand  total,  or  less  than  one-half  of  one  per  cent.  Sufficient  time  has  now 
elapsed  since  these  operations  were  undertaken  to  prove  the  permanency  of 
the  cures,  and  to  establish  the  fact  that  in  children,  in  whom  the  inguinal 
canal  is  very  short  and  the  tissues  elastic,  the  results  are  brilliant.  In  a 
personal  communication  received  from  Dr,  Coley  (October  9^  1807)  he  gives 
tlie  resulls  of  one  hundreil  and  seventy-one  cases  in  his  individual  ex[K*ri- 
ence  in  two  hundred  and  ninety  cases  of  operations  fur  the  radical  cure  of 
hernia  in  children  under  fourteen  years  of  age,  Bassini's  method  was  em- 
ployed in  two  hundred  and  fifty-seven;  all  but  eight  of  these  have  been 
traced,  with  the  following  results  :  two  were  soimd  upw^ard  of  five  years ; 
fifteen  from  four  to  five  years ;  seventy-six  from  one  to  two  years  ;  thirty- 
five  from  six  months  to  one  year ;  forty-one  had  not  yet  passed  six  months, 
and  two  eases  had  relapsed. 

The  only  death  in  the  entire  series  was  from  double  bmnehial  pneu- 
monia cauRnl  by  ether.  Death  occurred  nn  the  sixt!i  day.  Four  cases  died 
of  various  diseases  after  leaving  the  hospital,  and  were  j>erfectly  sound  as 
regards  the  rupture  at  the  time  of  death. 

Of  the  thirty-three  cases  not  oj>erated  upon  by  the  Bassini  method, 
thirteen  were  inguinal,  and  the  technique  of  the  operation  was  practiealiy 
the  same  as  Bassini^s  without  the  transplantation  of  the  cord.  Of  these 
thirteen,  eleven  were  traced  :  two  were  well  over  five  vears,  three  over  four 
years,  two  over  two  years,  and  fonr  had  relapsed. 

Dr.  J.  C»  BloodgoocP  states  that  during  the  past  eight  years  in  Dr. 
HalsttKl*8  servitM3  at  tlie  Johns  Hopkins  Hospital  fifty-eiglit  o|x*ration9 
without  a  death  were  performed  for  inguinal  hernia  in  children  between  the 
ages  of  one  and  fifteen.  Fifty-five  of  these  were  mak^  and  three  females. 
In  four  of  the  cases  castration  was  performed  on  account  of  undescended 
and  undeveloped  teMieles. 

The  condition,  with  l»ut  few  exceptions,  was  known  at  the  time  of  writing, 
and  in  eveiy  case  the  wound  was  solid  and  the  result  jierfect.  Twenty  were 
between  tlie  ages  of  one  and  fifteen,  nineteen  between  five  and  ten,  and 
nineteen  Ijctween  ten  and  fifteen. 

Coley 'g  two  hundred  and  ninety  eases  and  Halsted's  fifty-eight  cases, 
making  three  hundred  and  forty-eight  operatious  in  children  under  fifteen 
years  of  age,  with  but  one  death,  and  that  from  bronchial  pneumonia,  is 
truly  a  most  remarkable  showing  for  any  surgical  operation. 


1  Annala  of  Surgery,  Miircli,  1897. 

)  Persona!  communication,  Novomber  24,  1807. 
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Pteparatitm  far  OperaHan^ — Before  am  opentioii  is  attempted  the  dige»- 
miiai  be  very  carefully  regulated,  the  diet  for  a  nnmber  of  davs 

U  be  free  from  all  indigestible  substance  aixl  tor  at  least  tweiity-fotir 
il  should  be  liquid  in  character,  cither  peptonized  milk  or  meat  soups, 

never  whole  milk.  For  at  k^st  two  days  the  child  should  be  kept  in 
Wl  to  quiet  the  actioti  of  the  heart  aod  to  get  him  accustomed  to  the  con- 
finemeot  aod  die  restraint  of  being  an  invalid.  Each  night  a  %varm  bath 
muift  be  given,  and  twenty-four  hours  before  the  time  appointed  for  the 
operation  the  abdomen,  thighs,  and  pubes  prepared,  and  an  antiseptic  dresa- 
iiig  applied.  During  the  operation,  to  guard  against  shock,  the  extremities 
siKiold  be  covered  with  woollen  elnthing  and  dry  external  heat  applied* 

OpGraticm  far  the  Badicat  Cure  of  Hernia. — The  operations  of  Bassini^ 
ofPidiia,  and  of  Halsted,  of  Baltimore,  are  the  two  operations  for  the 
nrfical  care  of  inguinal  hernia  now  generally  employed.  They  are  both 
similar  in  design,  and  there  is  verj"  little  choice  between  them,  although  a 
large  oumljer  of  surgeons  prefer  the  method  of  Bassini.  They  both  consist 
ifl  an  incision  parallel  to  Poupart's  ligament  over  the  inguinal  canal  and 
tieejt[)osure  of  the  aponeurosis  of  the  external  oblique  ami  pillars  of  the 
i^Qg*  The  canal  is  then  slit  up  to  a  pc^int  just  beyond  the  internal  ring^ 
*wl  the  aponeurosis  of  the  extenial  oblique  is  dissected  from  the  tissues 
towaids  the  middle  line  and  outward  until  the  shelving  portion  of  Pou- 
P^rt's  ligament  is  ex}>osed- 

Tbe  cord  is  now  drawn  up  and  the  sac  separated  and  opened,  Bassini 
«pt«  the  sac  at  a  point  as  high  as  possible,  and  auy  excess  is  cut  away 
Wow  the  ligature.  The  cord  is  held  up  at  the  upjx^r  angle  of  the  wound 
"ya  Uiint  hook,  and  the  rectus,  thectlgcs  of  the  internal  oblique,  the  trans- 
^'ci^ia,  and  the  trans versalis  fascia  are  brought  togetlier  by  burie<l  sutuiTS 
WefDettth  the  cord,  thus  completely  closing  tlie  old  and  forming  a  }x»s- 
Wor  wall  of  a  new  canal.  The  cord  must  fit  snugly  in  its  new  jK)8itiou 
•^^i  emerges  from  the  abdomen,  and  a  suture  passed  through  the  tisasues 
wth  above  and  below  it  to  securely  enclose  it  iu  the  new  intonml  ring, 
^tnarp  must  be  exercised  not  to  constrict  the  cord  too  much. 

The  dividc»d  aj>oncurosis  of  the  external  oblique  is  sutured  over  the 

"^^l  thiif^  making  the  anterior  wall  of  a  new  canal,  aud  the  wound  in  the 

^^*^ inclosed  without  drainage.     Halsted  ligates  and  cuts  away  certain  of 

^vdna  accompanying  the  txird^  aud  sutures  the  ai>oueurosis  c»f  the  exter- 

'^^Wique  beneath  the  cord,  wliieh  is  tlius  covered  only  by  the  skiu  and 

^"P^t'ial  faacia.     He  excises  the  sac  autl   sutures  it  as  in  an  ordinary 

•Nominal  wound.     Bassini,  on  the  other  hand,  briuirs  the  cord  down  and 

'^the  fascia  over  it,  thus  making  a  new  canal,  but  does  not  ligate  the 

^    The  wound  is  closed  by  a  series  of  sutun:^,— H.-atgut  for  tlje  ]>erito- 

%  fcanproo  tendon  for  the  fascia  and  muscles,  and  silkworm  gut  for 
-   ^'>f*erfieial  stitches.      Halsled   uses  buried  mattress  sutuiTs  of  silver 


^ir^ 


^iH:^i^ 


•o  Unite  the  deeper  tissues,  and  closes  the  external  wound  with  his  snb- 
«til4ire,  also  of  silver  wire.   The  writer  has  hesitated  to  leave  silver 
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wire  buried  in  the  tissues  of  cliildreo,  :md  pcrstmally  prefers  to  use  kangaroo 
tendon,  which,  if  properly  prepared  in  alcohol,  and  not  kept  in  oil,  is  per- 
fectly aseptic  and  satislhctory.  Kangaroo  tendon  that  has  been  prepari'd 
and  kept  in  earboliz*?tl  oil  is  object tionahle ;  it  loses  its  strength,  and,  as  a 
rale,  m  not  thoroughly  aseptic.  These  (»perations  can  be  done  quickly, 
there  is  very  little  shcK'k  aecompanying  them,  and  they  are  most  satisfac- 
tory ill  every  way.  No  drainage  is  necessary  ;  the  wound  should  be  covered 
first  with  iodoftjrm  gauze,  then  bichloride  or  sterile  gauze. 

Dr.  George  R.  Fowler,  of  Brooklyn/  describes  a  new  method  for  the 
radical  cure  of  inguinal  hernia  by  intra-jieritoneal  transplaeement  of  the 
spermatic  cord  and  typieal  obliteration  of  the  internal  riug  and  inguinal 
canal  w^hich  is  so  ingenious  and  theoretically  correct  that  it  should  lie 
given  a  very  thorough  trial.  Ceilainly  in  adults,  and  when  the  ring  is  very 
large  and  the  pillars  badly  develojied,  it  offers  many  advantages  which 
neither  of  the  other  operations  possess. 

The  presence  of  the  spermatic  coi^  in  the  inguinal  canal  is  the  cliief 
cause  for  recurrence  after  all  openitiona  for  the  radical  cure  of  hernia,  and 
both  Bassini  and  Halsted,  by  removing  the  cord  from  its  canal  and  by 
making  a  new  outlet  at  the  upper  angle  of  the  wound,  endeavor  to  over- 
come this  and  provide  a  new  route  fur  the  sjX'rmatic  cord.  Fowler  places 
the  patient  in  Trendelenburg's  position,  and  then  makes  a  somewhat  curved 
incision  from  the  spine  of  the  pubes  and  parallel  with  Poupart's  ligament 
to  the  level  of  the  internal  ring.  The  skin^  fat,  and  fascia  to  the  aponeu- 
rosis of  the  external  oblique  are  included  in  the  incision,  and  the  flap 
reflected,  which  thus  exposes  the  whole  region  involvetl  in  inguinal  hernia. 
The  anterior  wall  of  the  canal  is  now  slit  up  to  the  site  of  the  internal  ring, 
the  conl  and  sac  isolated  together,  then  separated  and  thoroughly  fn.*ed  from 
all  the  tissues. 

The  sac  is  now  opened,  its  contents  reduoed,  and  it  is  then  cut  away  to 
the  level  of  the  muscular  layer ;  the  deep  epigastric  artery  and  vein  are 
ligated  and  divided.  A  complete  division  with  the  scissors  is  then  made 
from  without  inward,  includiug  the  tmnsversalis  fascia^  the  subperitoneal 
conne<.^tive  tissue,  and  the  |>eritoneum. 

The  spermatic  coixl  is  now  pushed  Into  the  peritoneal  cavity,  and  the 
edges  of  the  opening  draw^n  forward  so  that  a  broad  approximation  of  tlaeir 
serous  surfaces  is  obtainetL  Througli-and-th rough  sutures  are  passed  from 
side  to  side  whicli  correct  any  relaxed  condition  of  the  transversal  is  fascia. 

One  suture  is  first  passetl  above  and  obliterates  the  site  of  the  internal 
rings,  and  the  suturing  continues  until  the  lower  angle  of  the  gap  in  the 
posterior  wall  of  tlie  original  inguinal  canal  is  almost  reached.  The  suture 
sliould  be  low  enough  to  compel  the  cord  to  curve  slightly  upward  and  for- 
ward as  it  leaves  the  peritoneal  cavity  at  its  newly  formed  external  ring^bnt 
should  not  l>e  tight  enough  to  constrict  it. 
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The  inguinal  canal,  the  gap  in  the  aiwneuroais  of  the  external  obli<[ue, 
ittd  the  skin  are  now  closed.  Kangaroo  tendons  should  be  used  for  the 
deep  sutures. 

One  of  the  disadvantages  of  the  o|wnition9  of  Bassini  and  Halstetl  is 
til  at  the  cord  is  brought  out  at  a  new  opening  at  the  upper  angle  of  the 
wound,  and  diat  snbse<iuently  the  drawing  of  the  cord  by  the  weight  of 
the  testicle  may  tend  to  enlarge  the  ofiening  and  lead  Uj  recurrence  of  the 
hernia  ;  whereas  in  tlie  operation  of  Fowler  the  cord  emerges  at  ifie  most 
dependent  portion  of  the  wound  and  rests  practically  upon  the  pubes. 

In  children  this  is  a  more  theoi^tical  tliau  practical  objection,  as  the  cord 
small  J  closure  more  perfet^^  and  there  is  k^ss  likelihood  of  the  pro- 
of a  new^  hernial  sac.     Almost  all  opemtions  performed  in  young 
children  are  successful  when  the  sac  is  ligated  anti  careful  approximation  of 
the  canal  aud  pillars  of  the  ring  is  made. 

In  order  to  get  equal  pressure  and  to  insure  prompt  healing  of  the 
wound,  it  b  best  to  immobilize  the  parts.  For  this  purpose  a  plaster  of 
Paris  sptea  bandage  is  appliix^l  over  the  dressinic,  encircling  the  body  as  far 
up  as  the  axillte  and  extendiug  as  far  downward  as  the  knee.  The  limb 
abould  be  kept  absolutely  tixi'd  until  the  wound  is  healed.  By  using  a 
plaster  of  Paris  bandage  of  tliis  character,  and  covering  it  with  shelWs  all 
danger  of  infix*ting  the  dressing  from  soaking  it  with  urine  is  avoided. 
The  child  must  be  kept  in  bed  for  three  weeks  on  an  easily  digested  diet, 
care  being  exercised  that  he  is  not  overfed  and  that  the  bowels  are  moved 
rt^ularly. 

Frequently  a  retained  testicle  is  a  wmplicatioti  of  the  hernia,  and  an 
effort  should  be  made  in  the  course  of  the  operation  to  pull  the  testicle 
cliwn  and  secure  it  in  its  place  in  the  scrotum  with  a  chromicized  catgut 
suture,  which  is  used  to  give  greater  security,      Tbis  can  frequently  Ite 
dooe  with  comparatively  little  tension,  and  then  the  wound  closed  as  in  an 
firrlinary  opc^ration.     If,  however,  it  is  im[>os-sible  to  aecompILsh  this,  cas- 
tmtiun  should  be  unhc^sitatiugly  done.     Tlie  most  important  pjints  in  the 
suooeMiful  operations  for  the  radical  cure  of  hernia  are  absolute  asepsis,  per- 
ib^M  liBniOistaj^is,  and  immobilization  of  the  parts.     Silk  may  be  nsc<l  for  the 
^Bituree,  and  frequently  answers  very  well.     Kangaroo  tendon,  on  the  otlier 
iand,  is  stronger  than  catgut ;  it  lasts  aliout  thret>  months,  yet  it  beeunies 
^^Morbed  in  time ;  hence  it  is  not  so  mucli  a  foreign  body  as  silver  wire. 
^IJliromicuEed  catgut  may  be  used  also  with  very  satisfactory  results. 

If  during  the  opemtion  there  be  much  shock,  a  rwtal  injection  of  from 

^iur  to  six  ounces  of  normal  salt  solution,  to  which  whiskey  and  carbonate 

^^f  ammonium  have  been  added,  may  be  given.     No  food  whatever  should 

^*^  allowed  for  at  least  tweh^e,  and  preferably  eighteen,  hours,  and  no  drink 

^^f  any  sort,  if  it  be  possible  to  get  along  without  it.    At  the  end  of  eighteen 

oouT>i,  and  preferably  twenty-four,  |>eptonized  milk  may  Ije  given,  an  ounce 

^^■ery  two  hours,  the  quantity  to  Vm?  increased  if  it  is  proi>erly  digested.    Then 

*^l»,  and  plain   milk  diluted  with  lime  water,  may  \ye  permitted  in  the 
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r^  fitxu  the  time  of  the  operatiim.     If  the  opera- 

wilh  care  and  the  fascia  uuited,  no  truss  need 

,  ijm  prts^jn?  of  a  triis,s  will  in  part  defeat  our  object,  as 

m  mteoi  scar  will  miise  rapid  absorption  of  the  tissues 

hgMi  miher  than  aid  in  its  preventiou, 

of  ejtpediency,  except  in  tlie  few  cases  of  straii- 
interferenee  is  imperative,  it    should  never  be 
hm  Am  thild  is  iu  good  health.     A  feeble  state  from  oonsti- 
»«r  waimng  diseases,  or  during  a  time  of  marked  utestinal 
fc.  wtri  iiidicates  all  operative  proeeJures.    Cliiklren  of  the  well- 
II  be  under  tx)D8taut  medit^l  su|>er\*ii3ion  may  wear  a  truss 
«Mk  kim«r  time,  in  tlie  hope  of  obtaining  a  cure  of  the  hernia  with- 
v^Hili^  b«l  Qoder  no  oircumstanoes  should  we  wait  longer  than  two 
miiW  Wief  that  a  cure  will  result.     Iu  the  ehildren  of  the  i)oor, 
^anidiea!  oi^eration  should  he  imdertakeu  much  earlier,  for  it  is 
'  possible  to  obtain  the  attention  nt^*essary  to  the  proper 
t  of  •  truss,  while  persoiud   cleanliness  is  difficult  to  obtain, — a 
factor  at  all  times,  but  esiMx^ially  when  a  truss  is   worn* 
,ibe  child  will  probably  be  oomf>elkxl  to  earn  his  living  at  hard 
MmI  hJboTf  thereby  running  greater  risk  of  strangulation. 
Cader  M  cireumstanees  an  operation  sliould  be  |ierformed|  fii*st,  when- 
4  tlKirough  trial  of  a  pro[>erly  fitting  truss  liaa  been  unsuccessful  in 
;a  cure  of  the  rupture,  which  trial  should  not  extend  over  a  period 
than  two  years ;  second,  whenever  tlie  inguinal  ring  Runains  per- 
Iv  targe;  third,  whenever  the  pillars  of  the  ring  are  badly  developed  ; 
Mil,  fourth,  if  there  be  an  undescended  testicle  or  an  adherent  omentum  or 

UMBILICAL   HERNIA.  ^| 

Ufifess  in  very  exeeptioual  and  in  very  large  umbilical  hemite,  no  oper- 
ative measures  should  i;e  uodeilaken,  as  the  results,  at  best,  in  children  are 
only  fair,  and  the  large  majority  will  recxiver  by  the  use  of  a  truss,  if  prop- 
erlv  applied  and  persistently  worn.  h|| 

It*  liowevcr,  for  any  reason  an  operation  is  deemed  advisable,  it  shoulci^ 
\}e  mrriiHl  out  with  the  same  care  and  attention  to  detail  as  in  an  ordinary 
ablominal  section.     The  edges  of  the  umbilical  opening  should  be  freshi^H! 
fiittl,  the  peritoneum  closed  by  a  continuous  catgut  suture,  a  ix>w  of  kan- 
garoo tendon  sutures  involving  the  fascia  and  muscles,  and  the  skin  closed 
by  a  subcuticular  suture  or  by  simple  interrupted  sutures. 


FEMORAL   HERKIA, 


II 


From  the  anatomical  relations  of  the  parts  involved  in  its  prodw 
{emoml  hernia  in  children  is  extremely  rare  and  is  always  acquired.  While 
a  truss  if  )>roj>erly  fitted  will  retain  the  hernia  in  place,  no  expectation  need 
be  entertained  of  (*uring  this  condition  by  palliative  means,  as  it  is  almost 
never  act^omplinhed*     The  pad  of  a  truss  cannot  be  placed  in  such  a  posi* 
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rtion  as  to  produce  irritatroji  sutiidtnt  ki  secure  jidhesions  aud  obliterate  the 
fid.  Au  operation  should  therefore  be  undertaken  ibr  ita  radiral  uurc, 
should  be  done  early^  before  the  tissues  have  bt»conie  stretched  and  lose 
their  elasticity.  The  few  c&sm  that  are  seen  occur,  as  a  rule,  in  children 
much  debilitated  or  wasted  by  illuess,  £is  is  instanced  by  a  child  two  yearn 
of  age  under  my  care,  w^ho  had  double  femoral  hernia,  which  occurred 
during  the  course  of  a  severe  attack  of  whooping-cough.  The  results  of 
operative  measures  are  highly  satisfactory* 

Dn  Coley  *  has  operated  upon  fifteen  cases  in  children  under  fifteen 

years  of  age  without  a  death.     Fourteen  of  these  cases  were  traced,  and 

remained  well  fram  two  to  five  and  a  half  years  after  the  oj>ei-ation.    Many 

other  surgeons  report  equally  satisfact<jry  rcisults,  and  as  we  are  sure  that  a 

tmas  will  not  cure  the  condition j  it  is  wise  to  operate  in  all  cases  just  as 

8oon  as  the  general  health  of  the  child  will  permit.    The  operation  is  easily 

and  quickly  performed,  and  the  methoil  of  Bassini  is  probably  the  best. 

He  makes  an  incision  |>araUel  to  Poupart's  ligament  and  over  the  centre  of 

the  tumor,  then  ligates  the  sac  as  high  up  as  possible,  and  cuts  away  the 

excess,  if  there  be  any.     He  then  closes  the  t-iinal  by  means  of  two  rows  of 

interrupted  sutures,  the  first  consisting  of  three  sutures  of  silk  or  kangaroo 

tendon  which  unite  the  pectineal  fascia  with  Poupart's  ligament,  and  the 

saond  of  four  sutures  irnssed  tli rough  the  cribriform  fascia  aud  Poupart's 

ligament  and  fascia  and  ending  jost  alx»vc  the  paphenous  opening.     The 

wouinl  is  then  closed  without  drainag*.*. 

The  operation  may  be  done  also  by  ligating  the  sac  as  high  up  as  |x>s- 
sible,  and  then  closing  the  femoral  canal  by  a  purse-string  suture  of  kan- 
garoo tendon.     Both  of  these  methijds  give  very  satisfactory  results. 


^  Pi*rsiniHl  communk'ttdon^  October  9,  1897. 

[Tbe  wriu*r  tnk(?*i  pktkfure  in  ackuowledjjitJK  his  great  indebtednena  to  Dr.  UnlBted 
for  pvrmtssion  to  use  Ihese  beautiful  pltttes  illus^trating  his  operation  for  the*  mdii-ul  cure 
of  iTiguin«l  hcrniat  and  also  to  Dr.  Fowler  for  permission  to  use  the  il lustra tionts  of  hh 

r  operation  Ibr  the  rmdioal  cure  of  Inguinal  hernia.] 


INTESTINAL  OBSTRUCTION  IN  CHILDREN.) 

By  JOHN   ASHHUEST,  Jr.,  MD  ,  LKD. 


Obstruction  of  the  bowels  in  childreu  may  L>e  due  to  (xnigenital  mcU- 
farmaHons  affecting  the  rectum  or,  more  rarely,  other  portionfi  of  the  intes- 
tinal tract;  to  the  introduetion  of  fareiffn  boflies ;  to  the  preseuce  ot  fecal 
acGumuiaiions  or  e\itet*oHies  ;  to  »trang^daimn  by  divert iod a  or  by  Imnds  and 
adhesions^  either  congenital  or  the  result  of  previous  inflammation ;  very 
seldom  to  vohndm^  or  twisting  of  the  bowel ;  not  very  rarely  to  enierUw  or 
inflammation  followed  by  paralysis  of  the  intestinal  wall ;  and  most  cx>m- 
monly  to  iniimsuseejAiony  or  invagination  of  one  portion  of  bowel  within 
another.  As  in  the  adult,  the  course  of  the  disease  may  be  oeu^e,  subacuie^ 
or  chronic, 

CONGENITAL   MALFOKMATIONS. 

The  congenital  defects  of  the  anus  and  rectum  wliieh  may  cause  intesti- 
nal obstrtictiDn  may  be  t^:)nvenienfly  dassified  as  partial  or  eom|>lete  <x!i*lu- 
sion  of  the  anus,  imperforate  anus,  occlusion  of  the  rectum,  imperforate 
rectum,  and  occlusion  or  imperforation  with  abnormal  openings  into  other 
parts. 

Partial  Occlusion  of  the  Anus.^A  small  opening  exists,  which, 
though  insufficient  to  allow  tlie  proper  evacuation  of  the  bowel,  yet  permits 
the  esca(>e  of  a  small  portion  of  meconium,  and  thus  deceives  the  practi- 
tioner, who  may  probably  not  recognize  the  condition  until  the  marked 
diseumfurt  of  the  infant  and  the  gradual  distention  of  the  abdomen  lead 
him  tu  make  an  examination,  when  the  opening  will  be  found  to  be  so  small 
as  liarely  to  admit  a  prolK\  The  treatment  consists  in  introducing  a  bhint- 
pointed  knife  and  cautiously  making  radiating  incisions,  the  finger  or  a^ 
bougie  being  subsequently  employed  in  order  to  prevent  recontraction.         ^| 

Complete  Occlusion  of  the  Anus.^ — Here  the  anus  is  closed  by  a 
more  or  less  thick  membrane  which  may  be  seen  to  liectvme  tense  and 
bulging  when  the  child  cries  or  struggles,  and  thnuigh  which  the  (xAor  of 
the  meconium  may  be  recognized.  The  symptoms  are  more  urgent  than 
in  the  previously  described  conditicm,  and  the  treatmeiii  cunsists  in  making  | 
a  crucial  incision,  cutting  away  the  resulting  flaps,  and  arresting  hemor- 
rhage by  stitching  together  the  skin  and  mucous  membrane.  If  this 
cannot  be  done,  the  rectum  should  be  packed,  as  otherwise  amcealed  bleed- 
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ijsrmay  k«d  to  a  fatal  issue.     Tlie  use  of  a  bougie  is  I'equirLxl  to  maintain 
LB  Jiitation. 

Imperforate  Anus. — In  this  condition  the  anus  is  entirely  wantiog,  a 
'd^jise  fibrous  oT   fibrot!el hilar  mass  ofcupying    its  normal  position,  and 
v^jryiug  in  thickness  from  a  quarter  of  an  inch  to  an  incli ;  behind  this  the 
^kl^^'v^tum  is  foujKl,  terminating  in  a  blind  pouch.     If  the  case  is  not  very 
~  urj^^nt,  the  surgeon  may  wait  a  day  tiK^fore  operating,  in  hope  that  the  aeen- 
imalatiog  meconium  may  cause  slight  bulging  jvnd  thus  fa*"ilitate  his  manip- 
ulations.    In  the  ireatment  of  im[>erforate  anus  an  incision  about  an  inch 
in    length  is  made  from  tlie  coccyx  forward,  along  the  i-aphe  of  the  peri- 
od tarn,  and  (^utiously  deepened,  keeping  strictly  to  tljc  mt^lian  line  and  fol- 
k»\^-ing  the  eur\^eof  the  sacrum  until  the  rectum  is  reached,  when  its  contents 
should  be  freely  evacuated  and  the  rectal  mucous  membrane  brought  down 
and  fastened  to  the  skin  with  tine  silk  sutures.     If  this  cannot  be  done, 

(plugging  must  he  resorted  lo  as  a  means  of  preventing  hemorrhage.     The 
opening  is  maintained  by  the  subsequent  use  of  a  bougie. 
Occlusion  of  the  Rectum, — Here  the  anus  presents  a  normal  appear- 
aiioe,  the  iKX'luding  membrane  occupying  a  position  from  half  an  inch  to  an 
inct  above  the  external  openings  and  the  condition  is  therefore  er»mmonly 
*iot  recognized  until  the  symptoms  of  intestinal  obstruction  lead  the  surgeon 
^_    to  inafce  an  examination^  when  a  bulging  diaphragm  will  be  found  in  the 
^P  position  ijidic-ated,     A  free  incision  would  not  be  safe  in  this  situation,  and 
^e  treafmetU  consists,  therefore,  iu  making  a  small  opening  which  may  be 
I        ^Aerwards  stretclied  with  dressing- forceps^  or  cautiously  enlarged  witli  a  bis- 
toury (tirryiug  a  concealctl  blade  which   is  projected  after  the  intr*xluctioo 
^^  the  instrument    Hemorrhage  is  to  be  prevented  by  plugging  the  rectum, 
I        ^^J(J  the  use  of  the  bougie  will  probably  be  required  for  s<m)e  months  after 
^^  ttie  operation. 

^m         Imperforate  Rectim. — This  is  a  much  gmver  condition  than  those 

^^   ^ ready  described,  the  whole  rei^tuoi  Ijeing  absent  and  the  anus  ordinarily 

*^iiig  impertbrate  also.     A  dilated  pouch,  iTpresenting  the  termination  of 

^■*e  colon,  may  be  found  opposite  the  promontory  of  the  sacrum,  or  may 

*^*^3cupy  the  left  (very  rarely  the  right)  iliac  fossa,  often  with  a  long,  floating 

'*>^ocolon.     The  diagnosis  of  this  condition  from  that  of  imperforate  anus 

*^  extremely  difficult,  but,  acc<:)rding  to  Holmes,  may  sometimes  Ix^  made  by 

'  ^*tr(jduciag  a  sound  into  the  bladder  or  vagina ;  if  the  instrument  seems  to 

^m  ^^^ike  directly  up<in  the  posterior  pelvic  wall,  it  may  be  inferred  that  the 

^M  '•^^^^ctum  is  absent    In  the  treatment  of  imperforate  rectum  the  surgeon  must 

^P  ^Hooee  between  (1)  a  jierineal  incision,  as  in  the  case  of  iraijerforate  anus, 

^     V?)  eolotrjmy*  lumbar  or  inguinab  and  (3)  an  attempt  to  rmeh  the  Iwwel  by 

t  ^eang  of  an  aspirating  neeillc,  over  which  a  larger  tube  may  afterwards  be 

^ft      *«'pped,  or  with  a  trocar  and  canula.      The  last-mentioned  method  is  at 

^Kt      l*ata  blind  proctMilure,  and  s<»cms  in  me  irnjustifiable  except  iu  the  contin* 

^P  *     psttcy  of  the  failure  of  I  he  perineal  o|>t^raLiou  and  the  positive  refusal  of  tlie 

H        child's  jmreuts  to  permit  the  formation  of  an  artificial  anus.     It  is  more 
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than  prolmble  that  a  needle  or  trocar  thrust  in  thismanntT  int-o  the  abdr»ra€ 
will  perforate  a  fold  of  jieritoneum^  when  fei'al  extravasation  and  fatal  perUi 
totiitifi  will  almost  certainly  follow.  The  proper  course,  in  my  judgment, 
is  to  make  a  j>erineal  incision  as  in  the  case  of  imiierforate  anus,  caa*^l 
tiously  following  the  curve  of  the  sacrum  until  cither  the  bowel  is  reacheo" 
or  it  Ijccomes  evident  that  fiirther  search  for  it  in  this  direction  will  be  un- 
availing. Great  care  must  be  taken  not  to  wound  the  peritoneum,  the 
bladder,  the  Yagina,  or  the  iliac  vessels.  Verneuil  advises  a  preliminary 
excision  of  the  coccyx  as  a  means  of  obtaining  more  room  for  the  subse- 
quent dissection.  The  bowel  being  reached,  every  effort  should  be  made  ta 
bring  it  down  and  stitch  it  to  the  external  wound,  as  otlierwise  the  artificial 
passage  will  be  a[)t  to  contnict  and  form  a  troublesome  sinus. 

If  the  bowel  cannot  be  found  by  the  perineal  operation,  left  iugainal 
colotomy  (by  Litire's  method)  shouhl  Ijc  resorted  to.  A  small  incision  is 
made  above  and  parallel  to  Pon partes  ligament,  and  the  colon »  which  may 
be  recognized  by  its  longitudinal  bands,  is  secured  to  the  parietes  by  silk 
stitches  passing  only  through  its  serous  and  muscular  coats ;  a  small  trans- 
verse opening  is  then  made  in  the  bowel,  and  its  ctit  edges  are  fastened  to 
those  of  the  external  wound  by  a  second  set  of  sutures.  In  the  rare  cases 
in  which  the  sigmoid  flexure  and  descending  colon  are  absent  as  well  as  the 
rectum,  the  caecum  should  l>e  oi>ened  in  the  right  groin,  as  advised  by 
Huguier.  I  have  recommended  inguinal  rather  than  lumbar  colotomy, 
because  although  statistics  still  show  the  posterior  operation  to  be  less  fatal 
than  the  anterior  in  the  adult,  yet  in  these  cases  of  congenital  malformation 
the  weight  of  evidence  is  iu  favor  of  the  latter  method. 

Should  the  patient  survive,  an  attempt  might  l^e  made  to  restore  the 
natural  passage  by  bringing  down  the  gut  by  Deraa^quay^s  and  Byrtrs 
plan  of  introducing  through  the  artificial  anus  a  leaden  or  elastic  ball, 
armed  with  a  thread  which  is  brought  out  at  the  perineum  and  gradually 
tightened. 

Congenital  Malformation  ivith  Abnormal  Openings. — In  any 
of  these  varieties  of  malformation  there  may  he  an  abnormal  communi- 
cation between  the  bowel  and  the  vagina  in  the  case  of  a  female  infant, 
the  urethra  or  bladder  in  the  ease  of  a  male,  and  the  external  surface  of 
the  body  in  eitljer  sex.     If  there  be  a  vaginal  i>pening,  the  l^est  mode  ol 
treatment  is  to  introdure  a  blunt  hook  or  bent  director  through  the  sh- 
normal  aperture  and  make  its  end  pniject  iu  the  position  of  the  anus,  wheo^H 
it  may  be  cut  down  upon  and  the  skin  and  mucous  membrane  then  stitcheH^I 
together,  leaving  the  vaginal  orifice  t43  be  dealt  with,  if  necessary,  at  some 
future  time  by  a  plastic  oj^>eration.     A  i^emeal  or  urethral  ojiening  is  best 
dealt  with  by  intrf>dncing  a  small  stalf  or  curved  director  into  the  bladder 
and  laying  the  parts  freely  open,  as  in  recto- vesical  lithotomy.     If  there  be     I 
an  oi>ening  on  the  mirface,  provided  that  it  be  in  the  vicinity  of  the  normal 
anus,  an  incision  may  be  made  m  as  to  restore  the  natural  passage,  the  v 
being  then  treated  as  one  of  fistula  in  ano ;  but  if  far  distant,  as  iu  the  gn 
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timbilieal  rt^ion,  showing  that  a  large  portion  of  the  b<>%vel  is  absent,  it 
ill  be  more  prudent  to  decline  intt-rterenoe,  and  simply  dilate  the  aboormal 
^peniug  so  as  to  prevent  fecal  accnranlation. 

Congenital  occlusion  of  the  small  intestine  is  occasionally  met 
fith,  and  if  complete  may  Im?  looked  iip<:Jti  as  necessarily  a  fatal  condition  ; 
trtial  cHxlnsion  is  compatible  with  some  prolongation  of  life,  and  may  not 
excite  attention  nntil  the  contracted  portion  of  the  bowel  is  suddenly  closed 
l>y  a  plug  of  mncus  or  a  mass  of  undigested  food,  when  symptoms  of 
^bf^truction  follow.  The  only  hope  from  treatment  would  be  in  division  or 
PiCQgotion  of  the  constricted  gut,  and  this,  of  course,  would  usually  be  out 
gyf  the  question  in  the  case  of  an  infant 

t    Foreign  bodies^  while  frequently  ewallow^ed  by  children,  very  seldom 
use  intestinal  otetruction.     The  most  important  point  in  the  matter  of 
iiroatment  is  to  avoid  the  use  of  purgatives,  which  can  do  but  harm  in  these 
copses,  and  to  give    the   child   abundance  of  soft   fo^xl^rice,   mi  Ik- toast, 
kKxush,  etc. — or  mashed  jiotatoes,  as  in  Billroth *s  so-called  "potato  cure/' 
If*  the  foreign  lx>dy  l:>e  too  large  to  be  disjwsed  of  in  this  way,^ — ^as  a  spoon, 
p^iKsil-case,  button-hook,  etc., — and  if  symptoms  of  acute  obstrnctiun  actu- 
l&lljr  occur,  lajmro-enterotomi/  will    Ije   required.      The  abdominal  cavity 
leaving  been  opencil,  the   foreign   body  is  sought  tor,  and,  having  been 
found,  a  small  longitiidinal  incision  is  made  in  the  gut,  and  after  removal 
<>**  tlie  offending  substance  is  again  closed  with  a  Ijcmbert  suture,  the  ex- 
^^mol  wound  being  treated  as  after  alxlorainal   section  generally.     It  is 
possible  that  aid  in  locating  the  foreign   Ixxly  might  be  obtained  by  using 
tiie  Roentgen  ray.     Foreign   bodies  are  (X'casionally  introduced  into  the 
^^Bctam,  but  may  generally  be  safely  extracted  thence,  per  mas  naiuraleSf  by 
the  cautious  use  of  forceps,  etc. 

enterolttes. 

Ekterolites,  or  iiiiesthial  coucrdions,  are  sometimes  met  with  in  chil- 

**i^n,  and  may  consist  of  phosphatic  salts  mingled  with  animal  matter  and 

'^holesterin ;   of  vegetable   substances  derived   from    the  food,   as   in   the 

^f>enolit€Sf  or  oat-stoncs,  siiid  by  Treves  to  be  not  rare  in  Scotland ;  or  of 

^'arious  substances  swallowed  as  medicines,  such  as  the  carbonate  of  mag- 

^^inm,  iron,  chalk,  or  benzoin.     Gail-HtoiteSf  wliich  are  an  r>ccasional  caiise 

<>f  obstruction  in  adults,  are  almost  never  found  in  childhoiKl,  and  entero- 

iites  are  rare  at  any  period  of  life.    The  treaiineiit  of  ol>9t ruction  from  an 

Intestinal  crmcretion  should  consist  in  the  administration  of  opiums  prefer- 

^l>ly  combined  with  belladcmna,  the  use  of  cataplasms  externally,  and  the 

8»il  mini  strati  on  of  enemata,  so  as  gradually  to  solicit  the  bowels,  as  it  were, 

fmm  l^elow.     Purgatives  by  the  mouth   should   be  forbidden.     Laparo- 

cnterotomy  should  be  considered  a  last  resource. 


712 


INTESTINAL   OBSTKUCJriON    IN   CHILDREN. 


FECAL   ACCITMULATIONS. 

Fecal  aocum ligations  are  uot  oncpmniou  m  adults,  but  are  rare  in 
childrea,  though  ocxjasioualiy  observed.  The  symptoms  are^  at  first  at 
least,  those  of  the  chronic  form  of  obstroction,  the  most  striking  local 
change  being  a  tumefaction,  sometimes  distinctly  doughy  to  the  touch  and 
pitting  on  pressure,  and  usually  cNxuipyiug  the  rir/hl  side,  in  this  respe<*t 
I  differing  from  the  tumor  of  intussusception,  which  is  on  the  left  side.  The 
treatment  consists  in  the  use  of  repeatctl  enemat^i,  with  gentle  friction  and 
kneading  externally,  and  the  administration  of  opium,  if  nec*essaryj  to  re- 
lieve pain.  When  tlie  mass  has  begun  to  nitive  and  to  umlergo  disintegra- 
tion, salines  may  be  crautiously  given  by  the  mouth.  The  enormous  dis- 
tention sometimes  caused  by  fecal  accumulations  may  lead  to  t!ie  formation 
of  ulcei's  (dermral  ukers),  and  the  cicatrization  of  tliese  in  turn  may  cause 
constriction,  and  thus  prove  a  source  of  organic  obstruction  in  later  life. 
More  rarely  the  distention  may  induce  perforation,  followed  by  extravasa- 
tion and  fatal  peritomtis, 

VOLVULUS. 

Volvulus  is  a  term  used  to  designate  three  distinct  tionditions  :  in  the 
most  common  the  bowel  is  folded  or  twisted  about  an  axis  composed  of  the 
raesentery  or  mesocolon  ;  more  rarely  it  is  twisted  al>out  its  own  axis  ;  and 
occasionally  two  separate  portions  of  bowel  are  twined  or  knotted  together. 
The  occurrence  of  volvulus  requires  a  relaxed  and  elongated  state  of  the 
mesentery,  which  may  he  coDgenital,  but  h  oftener  acquired,  so  that  vol- 
vulus is  seldom  met  with  in  childhood.  The  tumefuction  in  volvulus  la 
irregular,  and  at  first  often  limited  to  the  left  side,  but  ultimately  the  whole 
abdomen  becomes  distended.  The  pain  is  severe,  at  first  paroxysmal,  l>ut 
aft<^rwards  continuous,  and  chiefly  referred  to  the  umbilicus  and  sigmoid 
flexure,  and  acfx>mpanied  by  much  tcndorness.  There  is  complete  consti- 
pation, but  vomiting  is  not  a  marked  symptom^  and  when  it  ocx^iirs  it  some- 
times gives  tempurary  relief  TIig  treat meiif  consists  in  untwisting  or  dis<»n- 
tangling  the  gut,  after  laparotomy  ;  and  an  attempt  may  projierly  be  made 
to  prevent  the  recurrence  of  the  displacement  by  shortening  the  mesentery, 
folding  it  upon  itself  and  'fixing  it  with  sutures,  thus  taking  a  reef,  as  it 
were,  in  the  relaxed  and  elongati^d  membrane. 

There  still  remain  to  be  eonsidered  the  most  important  conditions 
wliicli  lead  to  intestinal  obstruction  in  childhood, — viz,,  enteritis,  internal 
strangulation,  and  intussusception. 

ENTEKITTS. 

By  this  terra  is  meant,  of  course,  parenchymatous  inflammation  of  the 
bowel, — the  entetitk  pbtfginonodeJi  of  Cullen, — which  Sir  Tliomas  Watson 
has  happily  described  as  being  **  in  most  cases  peritonitis  and  something 
more."     It  may  be  caused  by  exjwsure  to  cold  and  wet,  and  may  follow 
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the  use  of  indigestible  food  or  tlie  abuse  of  mthartics.     I  have  seen  a  case 
JO  a  college  sttideot  in  wliicli  the  attack  was  precipitated  by  over-indidgeooe 
in   green  apples,  and  another  in  a  yoaug  ebil^  in  whicli  the  origin  was 
-graced  to  the  iogestioti  of  a  large  quantity  of  tomatoes  with  their  skins. 
Tlie    first  »^piom  in  usually   pain,  <:olic-like    in   character,   followed  by 
foaarked  tenderness  over  the  aBected  part  of  the  gut.     Vumiting  is  not 
-^ery  urgent,  and  seldom  of  a  sterooraeeous  character.     The  bowels  do  not 
fijiove  spontaneously,  but  if  enemata  be  administered  they  will  often  return 
^^isoolored.  or  may  even  bring  away  i^sniall  particles  of  fec^l  matter,  showing 
l^tiat  the  obstruction  is  not  absolute.     There  is  dorsal  decubitus^  and  if 
^^neral  peritonitis  follows  the  limbs  will  be  drawn  up  as  in  that  disease, 
'Tl^^J^e  ^^y  ^^  ^  certain  fulness  and  induration  over  the  inflamed  segment 
of  intestine,  but  no  well-defined  tumor  as  in  iutussuse*'ptiun  ;  and^  on  the 
other  band,  there  is  no  collapse,  as  in  luternal  strangulation  (unless  gan- 
gr€ne  has  ocxiurred),  but  a  moderate  elevation  of  temperature,  usually  in- 
creased if  the  inflarainatlou  becomes  diffused, 
■  Prognosis. — The  proguosis  of  enteritis  is  favorable  if  the  patient  is 

jiididously  treated,  but  by  ill-advintd  medication  many  eases  are  allowed 
to  end  in  general  peritonitis  and  death.  It  seems  to  be  almost  imimsaible 
to  make  patients  and  their  friends,  and  even  many  practitioners,  under- 
stand that  the  tx>nsti|iation  of  enteritis  is  not  the  cause,  but  only  a  con- 
I  sequence,  of  the  disease.  The  only  thought  is  to  get  a  movement  of  the 
TOAvels,  and  the  patient  is  plied  with  cathartics  in  large  and  oft-repeated 
"Oaes,  sometimes,  happily,  with  no  effect,  but  too  often  with  the  most  dis- 
astrous results.  As  a  matter  of  fact,  the  constipation  is  not  caused  by  an 
^^*umulation  of  fecal  matter,  but  by  the  paralyzed  stat^i  of  the  bowel  due 
^  its  inflamed  conditiou.  Snbdue  the  inflammation,  and  the  bowels  will 
^ove  of  themselves. 
Treatment. — In  the  treatment  of  enteritis,  if  the  patient^s  general  con- 
dition permit,  great  benefit  may  be  derived  from  the  application  of  leeches 
^ver  the  seat  of  greatest  pain  and  tendei-ness,  but  in  a  very  young  or  in  a 
feble  child  this  remedy  will  not  be  admissible,  as  such  patients  do  not  well 
Support  the  loss  of  blood,  and  under  such  circumstances  the  use  of  a  blister 
may  be  substituted.  A  fter  the  leeching,  the  whole  aMomen  should  be  oov- 
<^  with  raerourial  ointment,  or  with  mercurial  and  belladonna  ointments  in 
*^Qal  parts,  thickly  spread  upon  lint,  and  this  again  may  be  covered  with  a 
^arm  poultice  of  flaxseal  meal^  renewed  as  often  as  it  becomes  cool.  Opium 
^M  be  given,  preferably  by  suppository,  not  only  to  relieve  pain,  but  also 
fot  its  effect  in  modifying  the  processes  of  inflammation,  aixd  it  may  prop- 
^f\y  be  combined  with  lielladonna  if  this  is  not  already  being  employed 
locally.  I  cannot  suhseribe  to  the  doctrine,  so  fiii^hionable  at  tlie  present 
dav,  which  declait^s  that  opium  should  he  avoided  in  aMominal  inflamma- 
tions because  it  **  masks  the  symptoms.'*  The  only  symptoms  masked  are 
ptin  and  tenderness,  and  nut  only  is  their  abolition  desimble  in  itself,  but 
the  facility  atiorded  by  their  absence  for  physical  examination  by  palpation, 


m  dmgnosis*     The  dose  of  opium 
»|Mtient;  for  a  child  six  years  old, 
1  1^0  of  the  extract  of  opiiuu  with 
^gt  bcUBdonna  may  \^  given  every  hour 
[  is  awake,  watching  tlie  breathing  and 
lioDS  are  re«!uot*d  to  twelve  in  the 
iwill  be  rcnjgnizixl  as  that  reeoinmeuded 
at  of  peritonititi.     If  properly  carrietl 
ad  it  was  in  Dr.  Clark's  day^  aod  it 
which  in  my  judgment  is  worthy  of  cx)nfi- 


to  vomiting  it  is  well  to  give  little  if  any  food 
siv  ■ainly  ujK^^u  nutritive  enemata.     Peptonized  or 
Ibods  may  be  used  for  this  purpose,  but  upon 
better  than  the  yolk  of  an  egg  with  beef  tea* 
i  hilf  a  yolk  with  a  fluidounce  and  a  half  of  lieef  tea 
^bcNifS,  and  will  ordinarily  be  retained  and  absorbed 
f  the  whole  course  of  the  disease  cathartics  by  the 
11^  M^^y  forbidden^  but  alter  the  acute  symptoms  have 
eoecaa^  as  of  warm  soapsuds  and  olive  oil,  may  be 
ijr  twice  a  day,  and,  besides  keeping  the  rectum  in  a 
for  the  absorption  of  nutriment,  will  be  found 
\  atherwise  to  the  })atient. 


INTERNAL  STRANGULATION. 
f%m  m  f^^  ^  Aildren,  but  may  Liccasionally  be  met  with,  the  strangu- 
^^tfMwd  by  Meckel's  diverticnhini  (a  remnant  of  tlie  vitelline  duct 
Amu  iht  lower  end  of  the  ileum  to  the  umbilicus) ;  by  an  adherent 
is;  by  slits  or  holes  in  the  mesentery  or  omentum  ;  oi 
originating  in  peritoneal  adhesions,  the  result  of  pre- 
lO,  but   more  often  probably,  as  taught  by  Filz,  in  oblit- 
omphalo-mesenterie  vessels*     The  most  striking  ttymptom 
pUsngidation  is  pain, — ^eudden,  severe,  and  continuous,^ — but 
inufcrnrri  until  after  the  development  of  peritonitis ;  tlie  |iaiu  is 
jQuhtftifter  and  usually  referred  to  the  umbilicus.     There  is  early 


%  Jiiiiftising  vomiting,  accompanied  by  great  thirst  and  becoming  ster- 
ijjMHiWf  sboat  the  fit\h  day.  Constipation  is  complete,  and  tlie  flow  of 
^jl^iHgii  diminished.  There  is  market!  oolIa(>se,  witli  subnormal  tem- 
^{itt^li  may  not  rise  even  after  the  occiin-ence  of  peritonitis.  The 
which  otl'ers  any  ho|>e  of  benefit  is  prompt  laparotomy  with 
of  the  strangulated  gut,  any  c*)nstricting  bauds  being 
T|[^|m^  fcff^^ratfii  two  ligatures  as  a  precaution  against  hemorrhage^  After 
•k^  «umtT"r  opium  should  l>e  admin istered  in  modemtedos^  until  the  risk 


I 


*^ 


jtt  has  piL«sed,  and  no  food  should  ordinarily  be  given  by  the 


li 


f^  llie  first  twenty-four  hours. 


* 
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INTUSSUSCEPTION. 

Invagination  or  intussusception  of  tho  bowel,  which  is  much  the 
Bost  comiiion  form  of  mechanical  obstmetion  occurriog  in  the  intestines  of 
children,  consists  in  tiie  iotrod  notion  of  one  portion  of  bowel  into  an  ad- 
'  oining  portiou,  as  into  a  sheath,  the  latter  being  almost  always  below, — 
at  is,  nearer  the  anns  than  the  pai*t  which  enters  it.     Thus,  the  jejuni; in 
Dines  invaginatal  into  the  ileum,  that  into  tlie  C8ecum,  the  colon  into  the 
■cr-*^Ectmn,  etc.     This  is  sometimes  spoken  of  as  direct  intussusception,  to  dis- 
JigUish  it  from  the  retrograde  form,  in  which  a  distill  enters  a  proximal 
irtion   of  gut,  and   wliich,  though  not  rarely  seen  among  the  multiple 
L  vagi  nations  which  occur  in  the  act  of  dying,  is  very  seldom  met  with 
iring  life,  so  as  to  demand  treatment.     A  complete  intussusception  con- 
kins  tliree  layers  of  intestine,  each  em  bracing  all  the  coats  of  the  bowel ; 
^V:i€  iDDermost  is  calied  the  entering  fo^/er,  and  together  with  that  which 
*^^oines  next,  the  middle  or  jriurtdng  iaifcrj  constitutes  tlie  invaginated  pait» 
^T  the  intussusveptum ;  while  the  outermost  layer,  or  that  into  which  the 
^^ers  enter,  is  called  the  sheath^  or  receimng  layer^  the  inhtmimcipiens*    The 
junction  of  the  entering  and  returning  layers,  the  lowest  point  of  the  intus- 
Sdsoeptum,  is  the  apex^  while  the  jimetion  of  the  returning  and  receiving 
iiyers,  the  highest  point  of  the  intussuscipiens,  is  the  neck  of  the  intussus- 
ception.    Doiibk   hdumuscepiions,  involviug  jive  layers  of  gut,  are  occ^- 
aionally  seen,  either  a  second  intussusceptum  having  been  driven  into  the 
first,  which  then  forms  its  sheath,  or  tlie  first  intussuscipiens  with  its  oon- 
Kajoed  intussusi^ptum  being  itself  invaginated  into  a  fresh  fx>rtion  of  bowel, 
which  then  constitutes  a  second  sheath.     Very  rarely  triple  intussusc^ihiis 
oontaining  gei^en  layers  of  ixjwel  arc  met  with. 

Locality  of  IntusBUBception, — In  more  than  half  of  all  cases  intus- 
susception occurs  in  the  neighborhood  of  the  ileo-cffi<:*al  valve,  the  caecum 
itself  usually  becoming  inverted  and  following  the  small  into  the  large 
intestine,  the  invagination  thus  increasing  at  the  expense  of  the  latter,  and 
the  neck  of  the  intussusceptitm  continually  shifting  its  j>osition,  while  its 
apex  remains  constant.  l>eing  formed  by  the  ilef>-c®cal  valve,  wliich  uiay 
utUmately  protrude  through  the  auus.  This,  which  constitutes  the  Ueo- 
emcal  form  of  intnssustvption,  is  much  commoner  than  the  iko-eolie  variety, 
in  which  the  small  intestine  slips  through  the  iIco*cax*al  valve,  which  then 
remains  fixed  as  the  net^k  of  the  intussusception,  this  increasing,  with  a 
constantly  changing  apex,  at  the  ex]ieuse  of  the  lesser  bowel.  lieai  and 
Jrjujial  intussusceptions,  in  wliich  the  small  inte^stine  alone  is  involved,  form 
less  than  one-third  of  the  whole  niiml>er  of  cases,  while  the  remainder, 
K  ftbciut  one*sixt!i,  are  etdie  intussusceptions,  and  are  limitetl  to  the  large 
K      bowel. 

H  To  all  invaginations  except  those  of  the  ileo-colic  variety  the  increase  ts 

V     at  the  expense  of  tlie  intusguscipieus,  the  resulting  tumor  thus  chaugimr  it^ 
pcifiition,  and  in  the  most  common  or  ileo-caecal  variety,  though  ori| 


I 


midlitie  or  even  the  left  side  of  the 

to  lie  recognized  by  extenial  palpatiou. 

am  may,  as  already  meDtioaed, 

I  ^m  «ttSt  and  lan  almost  always  be  felt,  iu 

-•^^IcmtioQ  of  the  rectum.     As  the  enteriog 

.    ^  the  meijeiitery  with  it,  tractiou  is  exerted 

im,  and  the  aji^x  is  thus  displaoed,  the 

sharply  flexed  upon  itself,  in  this  way 

1,  and  perhaps  leading  to  a  sudden  aggra- 

i  tbe  occurrence  of  partial  straogtilation  of  the 

included  in  intussusceptions  varies  from  a 

ptioxL — The  causes  of  invagination  have  been 
IpT  Nothnagel,  who  descrilDcs  two  varieties,  a  »pas' 
^  As  former  being  the  more  common.  It  is  ordinarily 
turn  is  pushed  into  the  sheath  by  peristaltic 
'  maintains  that  the  normal  gut  is  rather  drawn  over 
rcQfltiiM^ted  portion,  and  Treves  also  lays  stress  upon  the 
linal  muscular  fibres  of  the  intestine,  acting  from 
Dt  le  from  a  Axed  poiut,  and  thus  pulling  the  uncon- 
'  the  other.  Age  and  sex  are  commonly  n-garded  as  pre- 
^^>f  iuiussusception,  the  affection  being  mainly  one  of  child* 
ftfquent  in  boys  dian  in  girls;  the  greater  relative  length 
colon  and  the  width  of  the  mesocolon  no  doubt  favor  tJie 
[  of  the  bowel,  aud  furnish  one  reastm  for  the  greater  liability 
in  ehildreu  as  compared  with  adults.  General  relaxatic 
from  previous  ill  healthy  diarrlnea,  the  irritation  cans<xi  bv 
I  or  unwholesome  food,  intestinal  polypi,  strictures  and  tumors  of 
and  old  adhesions,  may  all  predispose  to  intussusception.  The 
is  always  to  be  found  io  irregular  and  augmented  jieristaltic 
whatever  their  origin. 
HoHiid  Anatomy* — ^ Within  a  short  time,  usually,  after  the  occurren 
•f  tnvwination,  the  adjacent  serous  surfaces  of  the  entering  and  returning 
bws  become  adherent,  the  adhesions  being  most  dense  in  the  region  of  the 
metk  though  sometimes  extending  over  a  considerable  space ;  tliey  are 
rsnJv  limited  to  the  apex.  In  chronic  cases,  however,  according  to  Baur 
and  C^iirter  as  quoted  by  May  land,  adhesions  may  be  absent  after  a  dura- 
tion of  even  several  months.  Prossui^  may  cause  ulceration  ami  sonietimes 
perforation  of  the  intussuscipiens,  but  ordinarily  the  sheath,  though  con- 
gested and  inflamed,  is  not  otherwise  change*!.  The  intu6SUSoeptura,  how- 
e\-er,  in  acute  cases  bttnjmes  strangulatetl,  and  is  eveutually  sc|mrat€d  as 
gangrenous  mass,  when,  if  the  adhesions  are  firm,  it  may  pass  downwar 
and  be  evacuated  through  the  anus,  either  in  one  piece  or  iu  fragments,  and 
the  imtient  may  thus  rcrovtT,  at  least  temiwrarily.  If  the  adhesions  yield, 
however,  lecal  extravasation  may  occur,  with  consequent   fatal  peritonitis« 


c 
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INTUSSUSCEPTION. 

Intaoixation  or  iktussubception  of  the  bowel,  which  is  much  tl 
«fit  common  form  of  mechanical  obstruction  occurring  in  the  iutestines 
I.  iklren,  cKjnsists  in  tlie  introduction  of  one  portion  of  bowel  into  an  adl 
kj  ^..^'iniiig  portion,  as  into  a  sheath,  the  latter  being  almost  always  below,- 
lAjM-^t  is,  nearer  the  anus  than  the  part  which  enters  it.     Thug,  the  jcjuncml 
t>*.^^*-'oniea  invaginatecl  into  the  ilenni,  that  into  the  ciec^nra,  the  colon  into  the 
r^X2tiiiiij  etc     This  is  sometimes  spoken  of  as  diveei  intussusception,  to  dis- 
ti  «r:»giiiah  it  from  the  retrograde  form,  in  which  a  distal  enters  a  proximal 
p^r>^xtion   of  gut,  and  which,  though  not  rarely  seen  among  the  multiple 
irm ^^'aginations  w^hich  occur  in  the  act  of  dying,  is  very  seldom  met  with 
d'^^XTiug  life,  so  as  to  demand  treatment.     A  complete  intussusception  con- 
t^m  us  three  layers  of  intestine,  each  embraeiug  all  the  coats  of  the  bowel ; 
tt^^  innermost  is  called  the  eidering  to^er,  and   together  with   that  which 
ccmmmes  next,  the  middle  or  reiunnng  (uyer*,  constitutes  tlie  invaginated  part^ 
0^-     the  intusmimepium ;  while  the  outermost  layer,  or  that  into  which  the 
otiiers  enter,  is  called  the  »heuth,  or  recewhig  layer ^  tlie  inhmsuseipierui.    The 
ji^nction  of  the  entering  and  returning  layers,  the  lowest  point  of  the  intus- 
wiseeptum,  is  the  apex,  while  the  junction  of  the  returning  and  receiving 
layers,  the  highest  point  of  the  intussuscipiens,  is  the  7U'ri  of  the  intussus- 
ception.    Doftble  indtssusceptionSf  involving  five  layers  of  gut,  are  ooea- 
Bionally  seen,  either  a  second  intussQsceptum  having  been  driven  into  the 
ftrst,  which  then  forms  its  sheath,  or  the  first  intussuscipiens  with  its  con- 
tained intusaosceptum  being  itself  invaginated  into  a  fresh  portion  of  bowel, 
which  then  constitutes  a  second  sheath.     Very  rarely  triple  iniumusceptions 
^^♦ntaining  seven  layers  of  bo\\el  ai'e  met  with. 

Locality  of  Intussusception. — ^In  more  than  half  of  all  cases  intus- 
susception occurs  in  the  neighborhood  of  the  ileo-etecal  valve,  the  caecum 
itself  usually  becoming  inverted  and  following  the  small  into  the  large 
intestine,  the  invagination  thus  increasing  at  the  expense  of  the  latter,  an<l 
the  neck  of  the  intusensception  continually  shifting  its  position,  while  its 
*px  remains  constant,  beiug  formeil  by  the  ilco-csBcal  vatve»  which  may 
ttllimately  protrude  through  the  anus.     This,  which  constitutes  the  t/co- 
«*»/  form  of  intussusception,  is  much  commoner  than  the  iko-coHc  variety, 
I  which  the  small   intestine  slips  through  the  jlef)-c«pctil  valve,  which  then 
aiop  fixei\  as  the  neck  of  the  intyssusception,  this  iucr^sing,  with  a 
D^taritly  changing  apex,  at  the  ex|>en9i^  of  the  lesser  boweL     Ikai  and 
intussusceptions,  in  which  the  small  intestine  alone  is  involved,  form 
than  one-thirtl  of  the  %vhole  nnml>er  of  cases,  while  the  i-emainder, 
lit  one-sixtli,   are  colic  iutuswusceptions,  and   are  limitcil  to  the  large 
1. 

n  all  invaginations  except  those  of  the  ilco-colic  variety  the  increase  is 

ex|)en8e  of  the  intussuscipiens,  the  resulting  tumor  thus  changing  its 

i^n,  and  in  the  most  common  or  ileo-cascal  variety,  though  originating 
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on  the  right  Bide,  usually  reat-hiiig  the  midlioe  or  even  the  left  side  of 
alxlomen  Ijefore  it  is  large  enougli  to  be  recognized  by  exterual  palpatiou. 
In  this  variety  the  aj^ex  of  the  intussusceptuni  may,  as  already  mentionedil 
sumetimes  protrude  through  the  anus,  and  tan  almost  always  be  felt,  ini 
children,  at  least,  by  digital  explomtion  of  the  rectum.     As  the  enteriogl 
layer  of  an  iutussuaceptioii  carries  the  mesentery  with  it,  traction  is  exerted] 
upon  one  side  of  the  iutnssuftopptum,  and  the  apex  is  thus  displaced,  thf 
Iwwel  becpming  curved  or  sometimes  sharply  flexed  upon  itself,  in  this  way 
increasing  the  degree  of  obstruction^  and  perhaps  leading  to  a  sudden  aggra- 
vation of  the  symptoms  from  the  occurrence  of  partial  strangulation  of  tliei 
bent  gut.     The  extent  of  bowel  included  in  intussusceptions  varies  from 
few  inches  to  several  feet. 

Etiologry  of  IntussuBception. — The  causes  of  invagination  have  been 
experi  men  tolly  stndiixl  by  Nothnagel,  who  describes  two  varieties,  a  ^pas- 
viodie  and  a  jtandiftiej  the  former  being  the  more  common.  It  is  ordinarily 
taught  that  the  intussusceptura  is  pushed  into  the  sheath  by  peristaltic 
action  ;  but  this  author  maintains  that  the  norma!  gut  is  rather  drawn  over 
tlie  sfttismodieally  a)ntractei1  portion,  and  Treves  also  lays  stress  upon  the 
inflnenee  of  the  longitudinal  muscular  fibres  of  the  intestine,  acting  from 
the  eontraeteci  segment  as  from  a  fixed  pcnut,  and  thus  pulling  the  unoon- 
t  metal  bowel  over  the  other.  Age  and  sex  are  commonly  regaixled  as  pre- 
ilkposing  causes  of  intussusception,  the  affection  l>eing  mainly  one  of  child- 
htKjd  and  more  frequent  in  boys  than  in  girls ;  the  greater  relative  length 
of  the  infantile  colon  and  the  width  of  the  mesocolon  no  doubt  favor  the 
displacement  of  the  Ixjwel,  and  furnish  one  reas<jn  for  the  greater  liability 
to  invagination  in  cliildren  as  compared  with  adults.  General  relaxation 
of  the  tissues  from  previous  ill  healtlij  diarrhoea,  the  irritation  caused  by 
undigested  or  unwholesome  fot>d,  intestinal  polypi,  strictures  and  tumors  of 
the  l)ovvel,  and  old  adhesions,  may  all  predispose  to  intussusception.  The 
exeitinf/  <mus€  is  always  to  be  found  in  irregular  and  augmented  peri^staltic 
movements,  whatever  their  origin. 

Morbid  Anatomy. — Within  a  short  time,  usually,  after  the  occurrence 
of  invagination,  the  adjacent  serous  surfaces  of  the  entering  and  returning 
layers  Ix^come  adherent,  the  adhesions  being  most  dense  in  the  region  of  the 
neck,  though  sometimeB  extending  over  a  considerable  space ;  they  are 
rarely  limited  to  the  apex.  In  chronic  eases,  however,  aoiHjrding  to  Baur 
and  Carter,  as  quoted  by  May  land,  adhesions  may  l^  absent  after  a  dura* 
tion  of  even  several  mouths.  Pressure  may  cause  ulceration  and  sometimes 
perforation  of  the  intussusctpiens,  but  oixiinarily  the  sheatbi  though  con- 
gested and  inflamed,  is  not  otherwise  changed.  The  intussuseeptum»  how- 
ever, in  acute  cases  becomes  stmngulatt*d,  and  is  eventually  se|)arated  as  a 
gangrenous  mass,  when,  if  the  adhesions  are  firm,  it  may  pass  downward 
and  be  evaeuatt^i  through  the  anus,  either  in  one  piece  or  in  fragments,  and 
the  |Mitient  may  thus  recover,  at  l*:»ast  tem{K)mrily.  If  the  adhesions  vield, 
however,  fecal  extravasation  may  oa;ur,  with  eousequent  fatal  peritonitis^ 
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BXig  msy  lead  to  a  fatal  issue.     The  use  of  a  bougie  is  required  to  maintain 
«J  natation. 

Imper*Y)Rate  AkU8. — In  this  condition  the  aous  is  entirely  wanting,  a 
<3«*nse  tibruus  <ir  fibroH?el hilar  mass  ot^cupying  its  normal  position,  and 
-^-.^Tviiig  in  thickness  from  a  quarter  of  an  inch  to  an  inch  ;  behind  this  the 
tuin  is  found,  terminating  in  a  blind  pouch.  If  the  ease  is  not  very 
-jrent,  the  surgeon  may  wait  a  day  before  oj>erating,  in  hope  that  the  accu- 
tilating  meconium  may  cause  slight  bulging  and  tfuis  facilitate  his  manip- 
vmlationsi.  In  the  treatniait  o{  imperforate  anus  an  incision  about  an  inch 
iwM  length  is  made  from  the  coccyx  forwaixl,  along  the  raphe  of  the  peri- 
ti^iim,  and  cautiously  deepened,  keeping  strictly  to  the  median  line  and  fol- 
1^:3  wing  the  curve  of  the  sacrum  until  the  rectum  is  !*eaehed^  when  its  contents 
^tftould  be  freely  evacuated  and  the  rectal  mac*ous  membrane  brought  down 
^^iid  fastenid  to  the  skin  with  fine  silk  sutures.  If  tl»is  cannot  be  done, 
I> lugging  must  be  resorted  lo  as  a  means  of  preventing  hemorrhage.  The 
^-^pening  is  maintained  by  the  subsequent  use  of  a  bougie. 

0<x:LII6I0N  of  the  Rectum, — Here  the  anus  presents  a  norma!  appear- 
oe,  the  occluding  membrane  occupying  a  j>osition  from  half  an  inch  to  an 
**ioli  above  the  external  oix^ning,  and  the  condition  is  tlicrefore  commonly 
■^ot  recognized  until  the  sym|ytonis  of  intestinal  obstruction  lead  the  surgeon 
^*>  make  an  examinaticm,  when  a  bulgiug  diaplu-agm  will  l>e  found  in  the 
r^>^tion  indit^ted.  A  fi*ee  incision  would  not  be  safe  in  this  situation,  and 
^t*e  (j*eatmefU  consiste,  therefore,  in  making  a  small  o|>ening  which  may  be 
•Aerwards  stretched  with  dressing- foi-ceps,  or  cautiously  enlarged  with  u  bis- 
toury carrying  a  couceakd  blade  which  is  [)rt3Jccte4l  after  the  intnxluction 
^^f  the  instrument.  Hemorrhage  is  to  be  prevented  by  plugging  the  rectum, 
^^*id  the  use  of  tlie  bougie  ^vill  probably  be  required  for  sc»me  months  after 
^*le  operation. 

Imperforate  Rectum. — ^This  is  a  much  graver  condition  than  thoee 

^Ir^dy  dcscrilDcd,  the  whole  n?etuoi  l>eing  absent  and  the  anus  onlinarily 

*^^^^iiig  imjierforate  also.     A  dilated  pouch ^  rej>i'esenting  the  termination  of 

*^*^«oolon,  may  Ije  found  opjMisite  the  promontory  of  the  sacrum,  or  naay 

*"^^--5eupy  the  left,  (very  rarely  the  right)  iliac  fossa,  often  witli  a  long,  floating 

T^^  *«ocolou*     The  diagnosis  of  this  condition  from  that  of  imperforate  anus 

,  *^    extremely  difficult,  but,  accKjixliug  to  Holmes,  may  sometimes  Iw  made  by 

*^^  Irrjducing  a  sound  into  the  bladder  or  vagina ;  if  the  instrument  seems  to 

^  *ike  directly  upon  the  posterior  |R*lvie  wall,  it  may  be  inferred  that  the 

^^^^•tani  is  absent.    In  the  treatment  of  imperforate  rectum  tlie  surgeon  must 

;  *^ooee  between  (1)  a  i^criueal  incision,  as  in  the  case  of  im})erforate  anus, 

^  "^  J cfiloti>my,  lumbar  or  inguinal,  and  (3)  an  attempt  to  reach  tlic  bowel  by 

^*^^aius  of  an  aspirating  needle,  over  w^hich  a  larger  tube  may  aftcrwaixls  be 

^^ipped,  or  witli  a  trocar  and  canula.      The  last-mentiontHl  method  is  at 

^^ilt  blind  procedure,  and  s<»cms  to  mc  imjustifiablc  except  in  the  contin- 

^^ICY  of  the  tailure  of  the  perineal  oj>cnitiou  and  the  positive  refusal  of  the 

*')iilil*d  parents  to  permit  the  formation  of  an  artificial  anus.     It  is  more 
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of  urin^f  a  syiuptom  which  Jepeads  rather  upon  the  acutenese  tli&ii  upon 
the  locality  of  the  Jiscjase. 

Discharges  of  blood  and  wuvus  af'conipaoietl  by  jrcfal  i/nf&mu9  are 
characteristic  of  acute  iatussiisceptbn,  and  are  regartled  by  PoIIoek  as 
almcist  ]mthognomoaic ;  id  these  cases  fecal  matter  is  usually  absent  from 
the  stools  on  account  of  the  lateral  displacement  of  the  gut  by  messenteric 
traction  and  of  the  secondary  enteritis ;  but  in  chronic  cases,  on  ilie  4>f  her  ^^t-^ 
hand,  fe<^l  passages  may  continue  while  the  bloody  and  mucous  dischai^ges  ^^^ 
are  absent. 

The  tumor  of  intus^^usception  is  a  very  characteristic  symptom,  oeourriu| 

usually  on  the  left  side,  and  being  elongated  and  sausage-like  in  character^  ^_ 

It  is  painful  and  tender  to  the  touch,  and  in  children  may  often  be  felt  br  ^^ 
a  finger  in  the  rectum  ;  it  sometimes  causes  jmtulousness  of  the  anus,  anc 
may  even  protrude  through  that  orifice.     It  may  commonly  be  distinguialK* 
from  the  tumor  of  fecal  im[mction  by  the  fact  tliat  the  lattex  occurs  nrtii  ^^ 
narily  ou  the  right  side  and  may  pit  on  deep  pressure,  while  in  intoseQ^^s^^^ 
caption  the  right  side  is  often  flattened  and  depressed  (Dance's  sign)  frocr-^r-^ 
the  displacement  of  the  invaginated  intestine. 

Chronic  intammeeptions  have  been  particularly  studied  by  Rafioedqu  ^c^ 
who  says  that  sixty  per  cent,  an^  Ileo-cset^d  and  ten  per  cent.  ileo-coUc,  ik^^^ 
remaining  tfiirty  per  cent  being  about  equally  dividal  between  the  Ii 
and  the  small  intestine.  Their  symptoms  are  much  less  definite  than  tb 
of  the  acute  variety,  the  tumor  changing  its  shape  and  place  from  time 
time,  constipation  Ijcing  absent  or  sometimes  alternating  with  drarrb 
and  the  pain  and  vomiting  perhaps  occurring  only  at  long  inter\'als.  Tbe 
characteristic  bloody  and  mucous  discharges^  tenesmus,  and  fever  may  b^ 
entirely  wanting. 

Diagnosis, — Invagination    may    be   mistaken    for  colic,  appendjcit*^ 
enteritis,  dysentery,  impacted  faeces,  and  other  varieties  of  mechanical  ol> 
struction.     The  paroxysuial  pain^  bloody  and  mucous  discharges,  tenesmtsA 
vomiting,  and  presence  of  the  tumor  should  suffice  to  distinguish  tottissiB^' 
ception  fi'om  simple  coHc.    From  appendieiti^  and  appendiceal  ab^caa  it  m^J 
be  differentiated  by  noting  the  same  symptoms,  and  by  observing  that   i** 
those  aifeetions  there  arc  tympany,  with  fulness  and  tcudemess  in  the  rig-^^^ 
iliac  fossa,  and  early  development  of  fever,  contrasting  with  the  rigbt-dd^^ 
depression  and  flattening  and  the  late  occurrentx^  of  fever  in  iuvagtnali^'^^ 
In  €7iterilis  there  are  also  early  fever  and  cnostipation,  without  discbftl^^^ 
blood  and  mueus^  and  without  any  well-defined  tumor.     I  have«  iiide^^ 
known  the  con%^exity  of  the  lumbar  vertebne,  in  a  case  of  enteritis,  to    *-*^ 
niistakeu  for  the  tumor  of  intussusception  ;  but  this  error  could  hanlly  8^ 
made  by  a  careful  observer.     Di/«enferi^  presents  the  tenesmtitt  mod  UoodN^ 
and  muc^ius  discharges,  but  the  pain  is  dtllerent,  and  the  other  wfmf^9i0^ 
of  the  two  affections  elth  quite  divei-se  in  character.     The  tumor  of  feeeff 
impaetion  is  on  the  right  side  and  pits  on  pressure,  and  the  )iecultar 
charges  of  intus8usc*.^ption  ai-e  absent.     The  only  other  form  of 
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4>b9(rudion  likely  to  occur  iq  diildi^ti  is  internal  strangitlatioD,  wliioh  nmy 
be  distinguislied  by  the  early  wearrenoe  of  collapse,  the  subnormal  temper- 
ature, and  the  stercaraceous  vomiting, 

ProgrnoBis. — Intiissusceptiou  is  always  a  very  grave  affection^  Fitz's 

^tatistit."^  showing  a  mortality  of  sixty-nine  per  cent.,  and  Leiehtenstern's 

Jarger  figures  a  mortality  of  seventy- three  per  cent.     SiJ<:>ntaneoiis  reduction 

^^(  the  invagination,  which  is  of  course  the  raoet  favoral)le  term i nation,  can, 

\  a  rule,  be  hoped  for  only  during  the  early  days  of  the  attack,  as  adhe- 

.  ions  ordinarily  form  promptly;     When  reiliiction  is  not  obtained  there  is 

till  a  chance  for  recovery  after  sloughing  and  separation  of  the  intussus- 

sptum,  the  death-rate  after  this  event  being  only  forty-one  j>er  cent,  as 

ympared  with  eighty-five  per  cent,  when  sloughing  does  not  <jct'ur.     There 

secondary  risks,  however^  after  this  mode  of  cure,  which  must  not  be 

Ignored,  the  contraction  which  follows  cicatrization  sometimes  leading  to 

t.M:M^  formation  of  a  stricture  of  the  Ik>wc1,  while  internal  strangulation  at  a 

Ija^^er  period  may  sometimes  find  its  origin  in  the  preservative  adiiesions  by 

iwi^ljich  the  slougliing  process  was  prevented  from  proving  immediately  fatal. 

Oironic  infussmcepiionj  wliile  not  as  dangerous  at  its  onset  as  the  acute 

v^a^riety,  has  its  special  risks ;  for  here  tlie  possibility  of  cure  by  sloughing 

i»     commonly  absojit,  and  miless  relief   be  afforded  s|jontaueously  or  by 

operative  inter feivnce,  the  patient,  sooner  or  later,  will  surely  perish  from 

^xijaustion. 

Treatment  of  IntUBsuBception.^ — lu  the  treatment  of  acute  intussua- 
t^eptton  the  surgeon  should  in  all  cases  adopt  means  to  husband  the  patient'a 
l^rength,  relieve  pain,  add  diminish  peristalsis  which  tends  to  cause  further 
^vagiiiation  ;  and  niiist  further  choose  ijetween  attempts  to  effee-t  reduction 
without  operation,  waiting  for  the  chance  of  recovery*  after  sloughing  and 
^paration  of  the  intussusoeptum,  and  sonie  form  of  alidominal  section, 
followed  by  reiluction,  the  establishment  of  an  artificial  anus,  or  intestinal 
i^trtion,  accortling  to  the  sjjet*ial  conditions  encountered.     The  first  indi- 
QJtioas  are  to  Ix^  met  by  ket^ping  the  patient  quiet  in  l>cdj  by  administering 
opium  and  belladonna,  preferably  by  suppository,  and  by  giving  concen- 
trated food  and  nutritive  enemata.     For  a  child  of  two  years  a  twelfth  of  a 
grata  of  the  extract  of  opium  with  a  fiftieth  of  the  extract  of  belladonna 
ioay  he  given  every  hour  or  every  two  hours^  according  to  the  ui'gency  of 
^  symptoms,  and  tlie  abdomen  may  Ite  covered  with  mercurial  ointment 
•od  a  warm  poultice.     As  a  nutrient  enema,  half  tlie  yolk  of  an  egg  beaten 
*ip  with  a  fluidoimee  of  lieef  tea  may  be  given  every  three  hours,  the  rectum 
•^iog  clcans*xl  once  a  day  with  a  little  soap  and  water.     Only  small  cjuan- 
t  titiee  of  food  should  be  given  by  the  mouthy  and  if  vomiting  be  trouble- 
relief  ma}"   be  afforded   by  washing  out   the   stomach  through  an 
hageal  Ui\k\ 
Attempts  to  effect  reduetioti  of  the  itivaginated  bowel  without  operation 
ffliy  properly  be  made  during  the  first  few  days  of  an  acute  intussusception, 
I  kit  at  a  later  stage  would  be  dangerous,  as  possibly  leading  to  rupture  and 
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fatal  extravasation.     From  four  to  six  days  should  probably  be  the  limit, 
and  the  longer  period  should  be  allowed  only  when  the  absejice  or  sinall 

amount  of  bltKxly  and  niucons  dist'harge  shows  that  the  eonstrictioo  is  not 
absolute,     lo  chronic  cases  it  is  different,  and  here  these  attempts  may 
made  more  persistently.     Reduction  may  be  aided  by  the  use  of  large  ia^ 
jections,  by  inflation,  or  by  abdominal  taxis, 

InjedioHJi  of  %varm  wat^r,  or,  whicli  I  think  better,  of  warm  olive  oilj 
maybe  administered  twice  daily  in  quantities  varying  from  one  to  six  quart 
aocording  to  the  imtient^s  age.  Tbey  should  be  given  through  a  long  tut 
so  that  they  may  if  |>osslble  impinge  direi^tly  upon  the  ai>ex  of  the  intnt^'d 
suseeption  and  not  wastje  tlieir  force  upon  the  walls  of  the  rectum.  They 
are  best  given  with  a  fountain-syringe,  utilizing  the  force  of  gravity,  the 
reservoir  being  raise<l  not  more  than  eight  feet  in  the  case  of  an  infant,  anc 
not  more  than  twenty  in  that  of  an  adult,  aud  the  patient  Ijeing  etherix 
and  in  a  partially  inverted  position,  the  hips  higlier  than  the  shoulders  and 
the  trunk  elevated  at  an  angle  of  about  forty-five  degrees.  Escape  of  the 
injected  fluid  by  the  side  of  the  tolie  may  be  preventeil  by  using  an  india- 
rubber  collar  devised  by  Mr,  Lund  for  die  jiurjKJse,  or  by  wTapping  the 
tube  with  cotton  or  lint,  which  is  introdm^  as  a  plug  within  the  sphincter«H 

Infaiion,  with  the  same  precautions  against  leakage,  may  l>e  practised 
with  long-nozzled  b*?llows,  or  through  the  long  tube,  atmospheric  air  being 
commonly  employed.  Dr.  8enn  prefers  the  use  of  hydrogen  gas,  fur* 
nished  by  an  india-ruhhor  l)aIloou  holding  four  gallons,  from  which  thi 
gas  is  slowly  expelled  by  steady  compression.  Li  bur,  Jate,  and  Ziemssen' 
emph\y  carbonic  acid  gas,  supplied  in  the  nascent  state  by  suoceasive  injec- 
tions of  soluti^tus  of  sodium  biearlx>uate  and  of  tartaric  acid.  ^ 

Ahdominat  taxis,  or  systematic  kneading  aud  manipulation  of  the  invagi-™ 
nated  bowel  through  the  alMlorutnal  wall,  is  a  mcMJe  of  treatment  introduced 
into  modern   pmctice   by  Mr.  Jonathan  Hutchinson,  who  advises  tliat  iti^ 
should  be  employed  as  thoroughly  and   jxTsistently  as  is  the  ordinary  taxis  ™ 
in  cases  of  beruia,     I  have  resorted  to  this  plan  once,  with  entire  suc^-ess,  in 
a  patient  under  the  care  of  Dr.  Morris  J,  Ijewis  at  the  Pennsylvania  Hos 
pital,  but  it  seems  to  me  that  its  use  should  be  limited  to  the  early  jieriods- 
say  during  the  first  lew  days^-of  an  iutussusception,  or  U^  those  cuses  ic 
which  the  absence  of  bloody  and  raucous  discharge  from  the  ix?ctum  shov 
on  the  one  hand  tliat  the  invagination  is  of  a  subacute  character^  and  on  thef 
other  that  spmtautHHis  recovery  by  separation  of  the  alFecte*!  poi'tioo  of  gut 
is  hardly  to  be  anticipated.     In  very  acute  cases,  unless  at  their  beginningpi 
alxlominal  taxis  would  eertaiidy  l*e  a  dangerous  remedy,  from  the  ri.sk  of  I 
priKluci ug  rupture,  aud  under  sucii  cireumstanees  I  have  no  doubt  that  it* 
would  l)e  safer  to  bring  the  patient  under  the  influence  of  opium  and  await 
further  dev^elopments. 

The  operaiive  treatment  of  intussusception  may  consist  of  puncture  of| 
the  bowel,  of  enterotomy,  or  of  abdominal  section  (laparotomy). 

Puncture  of  the  intestine  witli  the  fine  tube  of  an  aspirator  serves  to 
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relieve  the  gaseous  distention  of  the  bowel,  and  thus  may  aid  in  prolonging 
life  until  relief  is  afforded  bj  sloughing  of  the  invaginated  gut.  The 
operation  is,  of  course,  very  easily  performed,  and  is  attended  by  little,  if 
any,  shock,  but  is  not  entirely  free  from  risk,  since  it  may  lead  to  fecal 
eirtravasation,  and  under  no  eircumstances  could  it  be  expected  to  prove 
curative;  indeed,  intestinal  puncture,  in  spite  of  the  praise  which  it  has 
received,  seems  to  ine  to  merit  little  consideration  except  as  a  eutbauasial 
measure, 

EnUrotcmyj  or,  as  it  is  often  called,  N6laton's  operati<m,  consists  in 
making  an  incision,  ordinarily  in  the  right  iliac  region^  and  opening  the  first 
di^ctended  coil  of  bowel  which  is  encountered.     It  is  a  l)etter  operation  than 
mere  paracentesis,  though  attended  with  more  immediate  danger,  and  may 
^    properly  be  employed  in  any  case  in  which  it  is  thought  that  the  patient's 
^  condition  demands  operation  and    yet  will  not  permit  laparotomy.      On 
The  other  hand,  it  is  not  a  curative  procedure  in  cases  of  intussusoeption, 
l>ut  only  a  means  of  prolonging  life  till  nature,  or  a  subsequent  laparotomy, 
^•an   givT  permanent  rtflief,     Enterotomy  may  he  practised  in  either  of  two 
'ivsvfi:  if  it  is  not  designed  to  form  an  artificial  anus,  a  loop  of  intestine  is 
^^eotly  dniwn  out  through  the  wound  and  packed  around  with  sterilized  gauze, 
^ud  is  then  o|>ened  by  a  transverse  incision  and  permitted  to  discharge  its  con- 
^femts  oatsideof  the  abdominal  cavity.    A  lai'ge  drainage-tube  maybe  passed 
into  the  upper  end  of  the  bowel,  and  when  the  flow  of  fecal  matter   has 
entirely  ceased  and   the  al>dominal  distention  has  subsided,— this  process 
^OOMlinies  requiring  several  hours, — ^the  intestinal  wound  is  carefully  closed 
^w-ith  a  I^mlx^rt  suture  and  the  external  wound  likewise  closed  and  dressed 
ixi  the  customary  manner.     If,  on  the  other  hand,  it  is  d«?terniiued  to  tbrm 
a  lempijrary  artificial  anus,  the  bowel  should  be  stitched  to  the  abdominal 
pArietes  and  cautiously  opened^  and  additional  sutures  should  then  be  em- 
ployed to  fasten  the  lijKs  of  the  intestinal  wound  to  the  abdominal  wall,  so 
I  IB  to  prevent  any  risk  of  peritoneal  infection.     When  the  natural  passage 
^•s  been  restored  by  the  sloughing  of  the  intussusceptum  or  by  a  secondary 
laparotomy,  the  artificial  anus  may  be  allowed  to  close,  or,  if  necessary,  may 
be  dealt  with  by  a  plastic  operation. 
Laparotomy^ — and  this  term,  for  reasons  which  I  have  given  elsewhere, 
^Keitis  to  me  a  better  one  than  rrrHotomi/,  which  has  been  snggt:»sted  as  a  sub- 
'ilitute,  but  which   is  really  much   more  indefinite  than  the  other, — while 
^         atUiticled  with  more  risk  than  enterotomy,  has  the  advantage  that  it  permits 
jH     ike  adoption  of  radi<^l  measures  for  the  relief  of  the  intussusception,  and 
^^    mimB  to  me,  therefore,  to  t)c  the  preferable  operation  when  the  condition  of 
I         tie  patient  is  such  as  to  justify  \t»  acloption.     It  is  jmriicularly  adapted 
^m    to  cases  of  chronic  invagination,  in  which  there  is  no  prospect  of  a  cure 
^V    by  sloughing,  but  has  alsu  Ikk^u  employed  in  a  ccmsiderable  numl^er  of 
P     aivte  cases,  even  in  quite  young  childiTu,  and  with  an  increasing  measure 
of  sQooesa,  ao  that  it  can  no  longer  be  regarded  as  an  unjustifiable  pro- 
^K    redttre.     My  judgment  is  that  in  cases  in  which  n  on -operative  measures 
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have  failedj  and  io  which  tlie  absence  or  small  amount  of  bloody  aiid  mw 
dis«?harge  ahows  tliat  a  cure  by  sloughing  is  not  to  \}e  expected,  laparotomy 
proper,  provided  that  the  patient  be  in  fairly  good  general  condition,  enter- 
otoray  being  substitute*!  when  he  is  too  feeble  t^:*  endure  the  graver  operation. 
In  the  rare  tuses  in  which  the  invaginated  bowel  protrudes  through  the 
anus,  excision  may  be  practised^  retraction  of  the  gut  being  prevented  by 
transfixing  it  with  strong  pins  and  thus  keeping  it  in  place  until  healing  ba&H 
occurred.  ^1 

Laparotomy  for  lutuBsusoeption  may  be  performed  as  follows.  The 
patient  is  carefully  etherized,  and  the  abdominal  wall  thorough ly  cleansed 
by  washing  it  first  with  oil  of  turpentine,  then  with  soapsuds,  then  with 
alcohol,  and  finally  with  a  hot  sublimate  solution^  1  to  2000.  If  a  tumor  can 
be  felt,  the  incision  is  made  directly  over  it,  but  otherwise  is  made  in  the 
median  line.  The  wound  is  cautiously  deepenc^l  until  the  peritoneum  is 
rtiiched,  wiien  this  is  oj)ened  by  picking  it  up  with  two  pairs  of  forceps  and 
making  a  small  aperturej  w^hich  is  after wanls  enlarged  as  much  as  necessary 
with  hlunt^pointod  scissors  guided  by  the  lefl  forefinger  used  as  a  dii-ector. 
The  intussusception  is  drawn  out  of  the  w^oimd,  tlie  neighboring  Ix3wel  being 
restrained  by  pressure  with  sterilized  gauze,  and  an  attempt  made  to  effect 
reduction  by  gently  t^fjmpressing  and  pushing  up  the  intussusceptimi  fixnn 
below%  a  manipulation  which  is  both  safer  and  more  likely  to  succeed  than 
traction  efforts  from  above.  If  the  intussusception  is  not  readily  found,  the 
surga^n  introduces  his  hand  through  the  incision  (which  in  such  a  i^ase 
would  be  uRHlian),  and,  begiJining  in  the  right  iliac  fossa  witli  the  caecum, 
searches  upward  or  dow^nwanl  aceordiug  as  that  part  is  or  is  not  distended 
with  faeces.  The  direction  in  which  the  search  should  proceed  in  examining 
the  small  intestine  may  be  detcrmineil  by  remembering  that,  as  jiointed  out 
by  Mr.  Head,  the  mesentery  is  attached  to  the  posterior  abdomiiial  wall 
higher  on  the  left  side  than  on  the  right,  beginning  at  the  level  of  tli«^ 
sec*ond  lumbar  vcrtcbm  and  crossing  ov^er  Ui  the  right  sacro*iliae  symphvsis. 
If  nxlnction  cannot  be  accomplished,  an  artiUcial  anus  may  \ye  made  just 
above  the  se;it  of  invagination,  or,  if  the  condition  of  the  patient  (jermit, 
the  intussusception  may  be  excises!  (eTitereciomif),  and  the  cut  ends  of  lx>wel 
brought  together  with  a  Marphi/*s  btittont  the  adjustment  of  which  requires 
miirh  less  time  tlian  either  a  lateral  anastomosk  or  a  citTuiar  enterorrhaphy^ 
and  is,  therefore,  to  l)e  preferi-ed  under  these  circumstances,  sint^  prolonged 
manipulation  of  the  intestines  is  very  apt  to  i^use  an  uufavorablc  termina- 
tion. After  rarefully  cleansing  the  parts  with  dry  ^imz^,  or,  if  blood  or 
fecal  matter  have  entered  the  peritoneal  cavity,  by  douching  with  hot  steril- 
ized water,  a  glass  drainage-tul>e  is  introducetl,  armed  with  a  thin  strip 
of  gauze  and  a  rublier  dam,  so  m  to  prevent  scMling  the  suri-ounding  tissues, 
and  the  wound  is  then  accurately  closed  with  sutures  of  silkworm  gut 
fMssed  through  the  wlude  thickness  of  the  alxlominal  |mrietes,  and  is 
dressed  autist^pticxil ly  with  a  strip  of  protective,  a  deep  and  a  suiJerficialj 
gauze  dressing,  a  sheet  of  Mackintosh  cloth  or  water-jjroof  paper,  sublimate 
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0ottoiiy  and  a  many-tailed  abdominal  binder.  No  food  should  be  given  by 
the  mouth  until  the  next  day,  and  pain  should  be  relieved  by  the  use  of 

suppositories  of  opium  and  belladonna  in  such  quantities  as  may  be  needed. 
The  limits  of  this  article  will  not  permit  a  description  of  the  various 

modes  of  excising  and  suturing  the  intestine,  for  an  account  of  which  the 

reader  is  referred  to  works  on  General  Surgery. 
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aUy  meiige  U}  such  an  extent  that  there  can  l>e  no  dividing  line.  The 
term  appendicitlB  should  be  used,  therefore,  to  deiiitrnate  inflammation  of  the 
vermiform  appendix,  no  matter  how  slight  or  how  far  advam/ed  tlie  disease 

tmay  be. 
History, — In  the  beginnitig  of  the  present  c^^ntury  tlie  writei-s  of  metli- 
cine  tseldom,  if  ever,  ass*x'iated  general  {peritonitis  with  any  inflammation 
arising  in  the  right  iliac  fossa.     There  was  a  great  diversity  of  opinion  as 
the  cause  of  the  peritonitis,  mueli  of  it  being  due,  no  doubt,  to  the 
incomplete  knowledge  of  the  anatomy  of  the  abdominal  cavity  and  espe- 
y  of  the  peritoneum.     Laennec  gave  the  first  complete  description  of 
is  mejnbrane  in  1803,  prior  to  which  time  it  was  supposed  that  the  peri- 
laeum  invested  none  Imt  the  solid  organs.     From  that  time  advances  w^ere 
^"^^^r^aade  in  the  knowledge  of  the  pathological  conditions  found  in  connection 
itii  the  peritoneum,  and  it  was  soon  determined  that  inflammation  eonld, 
did,  extend  by  continuity  and  contiguity  of  structures  from  one  jmrt 
^  the  abdominal  cavity  to  another.     Dupuytrcn^  working  in  this  line,  first 
led  attention  t^  the  fact  that  abscesses  formd  in  the  right  iliac  fossa  wei^ 
^^^^^n  due  to  disease  of  the  c^iscum.      His  observations  were  made  aljout 

1-*^  ^20,  at  which  time  he  hiid  no  stress  u|>on  the  appetidix  and  did  not  men- 
^icin  it  as  the  original  seat  *.i^  the  disease. 
Prior  to  the  investigation  of  Ditpuytren,  one  cavse  had  been  reported  by 
M'estivier,  in  1759,  in  which  a  distinct  localization  of  a  lesion  in  the  appen- 
t^ix  had  been  made. 
J,  Parkinson^  of  England,  re|>orted  another  case  of  |>erforation  of  the 
Appendix  in  1812.     In  1813  he  was  followed  by  Wegeler,  who  had  seen 
a  similar  case. 
Id  1824   Ijotjyer-Villermay  reported  a  case  <vf  fatal  peritonitis  which 
be  attr  i  bu  ted  to  }ie  rib  ration  m  f  the  appt  ■  n  d  i  x . 
In  1827    Husson  and  Dance  gave  the  tii>;t  detailed  description  of  the  * 
diieafies  tbund  in  the  right  iliac  foj^sa.     Dupuytreu  gave  the  same  theoiies 
«s  HussoD  and  Dance  in  his  "  Lectures  on  Clinical  Surgery"  in  1833,     He 
described  irritation  and  inflammation   of  the  mucous  membrane  of  the 
decam  and  the  extension  of  the  same  to  the  retrti-cxei-al  tissue  and,  at  times, 
fo  the  general  peritoneum.     The  apj>eiidix  was  not  associated  with  the 
trouble  in  any  way. 

bin  1827  M6lier  rejx>rted  four  cases,  thi-ee  of  which  he  described  as  cases 
of  perf«»rative  appctidicitis  with  fulminating  peritonitis,  the  fourth  as  a  case 
of  relapsing  appendicitis.  He  gave  full  dc«4Tiptions  of  the  apjiendiceal 
diattfii%  and  made  8i*ecial  mention  of  two  distinct  symptoms  in  the  perfora- 
tive cases, — viz.,  moi^e  or  less  sevei-e  abdominal  colic  and  fixed  pain  in 
llie  right  iliac  fossa.  From  his  observations  in  regard  to  the  causes,  the 
diaracter,  and  the  consequences  of  appendicitis,  M^lier  first  advanf'ed  the 
idea   tl»nt  appc*ndicitis   might   be  a  surgical   aift*ction|  and    that   o})erative 

IiDlrrfereDoe  might  be  of  great  avail.     He  said,  "  If  it  were  possible  to 
€BtalJi$h  with  certainty  the  diagntjsis  of  this  affection,  we  could  see  the 
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possibility  of  curing  the  patient  by  operation.     We  shall,  perhaps,  fionn 
day  arrive  at  this  result/- 

In  1831  Goklbeek  wrote  a  thesis  ^*  On  a  Peculiar  Inflanimatorj'  TunifH 
in  the  Right  Iliat*  Fossa/*  His  views  were  similar  to  tliose  of  the  Frenct 
writers,  the  disease  being  called  j>eri typhlitis.  He  mentioned  a  caaeof  j»er 
forative  appendicitis  with  resulting  fieritouitis,  and  a  case  of  peritypUitii 
in  which  the  appendix  had  been  found  intact. 

In  1831  Ferra]!  published  a  monograph  on  **  PhlegmonouB  Tumors  i 
the  Right  Iliac  Fossa,"     His  observations  led  him  to  the  belief  that 
primary  seat  of  the  disease  was  in  the  etecura,  and  that  the  appendix 
the  peritoneum  did  n<^t  enter  into  the  production  of  the  tumors  found  to 
great  an  extent  as  did  the  retro-cjeeal  connective  tissue. 

In  1834  Copland,  in  his  "  Dictionary  of  Prat^tical  Medicine,"  made 
advance  in  the  pathology  of  the  inflammatory  conditions  fonnd  in  the  ri^l^i 
iliac  fossa.     He  described  what  was  known  as  perityphlitis  as  **  inflamnc^^^ 
tion  of  tlie  cfiecura,"     His  descriptions  of  tlie  diseases  of  the  c^secum  w^s^ 
very  full  and  in  great  detail,  but  he  acknowledged  that  the  appendix  mi^Iif 
be  the  primary  seat  of  disease,  and  that  the  appendix  might  necroee    or 
become  gangrenous  as  the  result  of  the  presence  of  a  foreign  body  within 
the  organ. 

In  1837  Jolin  Burne  made  marked  advances  towards  the  correct  diag-- 
Doais  of  inflammatory  conditions  found  in  the  region  of  the  appendix.  Bh 
article  on  **  Inflammation  of  the  Csecum**  attempted  to  differentiate  between 
the  dise^ases  of  the  caecum  and  those  of  the  appendix,  and  he  mentiooed 
ulceration  of  the  apjM^ndix  the  result  of  the  presence  of  a  foreign  bodj^as  * 
cause  of  general  jx^ritouitis  with  pus- formation. 

In  1839  Burne  published  a  second  paper,  in  w*hich  he  advauoed  stil* 
further  and  asserted  tliat  but  few,  if  any^  of  the  troubles  assigned  to  tb^ 
eaH^um  really  started  in  that  oi^n,  tlie  primary  seat  of  the  disease  being  i^ 
the  ap|icndix. 

In  1838  Albers  published  an  article  on  inflammation  of  tlie  i«caiin,  »» 
which  he  claimed  that  the  primary  seat  of  the  trouble  was  in  the  oecufo* 
although  he  admitted  that  it  might  originate  in  the  appendix.  Hedt«crib<^ 
typhlitis  and  gave  four  varietieSj^ — stercoral  typhlitis,  simple  typhlitis,  [it*n- 
typhlitis,  and  chronic  typhlitis. 

In  183D  Grisolle  opposetl  tlie  writings  of  Alljers,  and  concluded  that  i"^ 
csBcum  playcil  but  a  small  rdfe  in  tliese  aStvtions,  although  he  held  tlwttii* 
cwcum  was  of  more  importance  iu  the  causation  than  was  the  appendix- 

In  1840  Lfouyer-Villermay  i-eported  cases  of  intlammatton  of  tlw^P* 
pendix  which  terminated  rapidly  in  gangi'ene. 

In  1843  A.  Voltz  publishetl  a  [mpcr  on  "  IHcei-ation  and  Perfort^ 
of  the  Appendix  occasioned  by  Foreign  Bodies."  He  practically  ipf^ 
the  c«cum  as  the  primary  scat  of  the  trouble,  and  stated  that  tbe  ffl^ff 
cases  previou.sly  refjortetl  had  been  due  to  the  disease  of  the  appendix. 

In  1843  Rokitansky,  in  his  work  on  *' Patliological  Aoatooty/'p^ 
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desoriptioii  of  eatarrhal  appendicitis  due  to  fecal  concretions  or 
foreign  bodies.  He  th(*ught  that  tliis  inflammatory  c?oudition  might  result 
ID  perforation  with  consequent  general  peritonitis,  but  that  the  general  peri- 
tonitis was  not  ahvays  a  necessary  result  of  the  perforation,  as  numerous 
adhesions  mfght  be  forme<l  and  thug  wall  ofl*  the  inflammatory  area. 

Id  1848  Hancix*k  o|>erated  on  one  case  of  api>eudicitis,  with  recovery. 
His  advocacy  of  early  o{ieration  met  with  little,  if  any,  encouragement. 

In  1856  G.  Ijtnv'is  published  an  article  in  which  he  held  that  the 
mild  cases  of  trouble  iu  the  right  iliac  fossa  were  due  to  inflammation  of 
the  decum,  and  that  the  severe  ones  were  caused  by  inflammation  in  the 
appendix,  the  latter  \mng  always  induced  by  a  foreign  body  or  concretion. 
He  placed  the  pus-forming  cases  under  the  c^^l  variety. 

In  1858  Oppolzer  dest^ribed  iliac  phlegmon,  and  suggested  the  term 
paratyphlitis  for  that  form  of  phlegmon  which  was  found  between  the  iliac 
&seia  and  the  pelvic  bone. 

In  1859  Ijiiidet  abandoned  the  cflecal  theory,  and  stated  that  ulcemtion  of 
the  ap|M?ndix  was  conimun  in  cases  of  phthisis  with  ulcerations  in  the  cfficnra, 
and  that  appendiceal  ulceration  was  funnd  in  *xinj unction  with,  or  rather 
caused  by,  enteric  and  typhoid  ultx^ratious  and  foreign  liodies.  He  aasert-cd 
that  jierforation  of  the  appendix  was  more  common  than  all  perforations  in 
other  portions  of  the  intestine.  He  also  thought  that  disease  of  the  ap* 
pt*i>dix  might  lead  t4>  peritonitis  or  abscess-formation  which  might  open 
into  the  rectimi,  vagina,  bladder,  or  l^flL'c•um.  He  advised  large  doses  of 
opitim  and  belladonna  as  the  best  form  of  treatment. 

In  1867  Willard  Parker,  of  New  York,  siiid  that  three  out  of  every 
tour  cases  of  appendicitis  could  be  saved  by  early  operation.  He  was  fol- 
lowed by  others  who  advocated  operative  interference  in  inflaniraatory 
trembles  in  the  right  ihac  Ibssa,  and  Noyes  in  1883  published  a  scientific 
article  on  the  subject,  giving  a  re|x>rt  of  one  hundred  cases  of  this  disease.* 
AU  these  cases  had  l>een  operated  upon,  ninety  per  cent  of  tfie  operations 
baving  been  performed  by  Amerimn  surgeons. 

In  1875  Samuel  Wilkes,  in  Wilkes  and  Moxon  on  **  Pathological 
Anatomy,"  considered  that  the  appendix  seemed  to  be  the  seat  of  the  in- 
flammation more  often  than  did  the  eiecum,  although  he  a^ntendtd  that 
't^flamination  of  the  ca^*um  itselfj  (nde|)Codent  of  the  appendix,  did  occur. 

Ill  1880  C.  With,  of  Coijcnhagen,  stated  that  peritonitis  never  origi- 
^W  ia  disease  of  the  csecura. 

Id  1886  Reginald  Fitz,  of  Boston,  published  an  extensive  article  on 
"^subject,  in  w^hich  he  made  a  report  of  two  hundred  and  nine  cases  of 
*Jl>bIitis  an<l  jierityphlitis  and  two  hundiied  and  fifty-seven  cases  of  [icrfom- 

L^v^  appendicitis.     He  claimed  that  the  symptoms  of  the  two  classes  of 
CMes  were  practically  the  same.     In  1888  he  pnl>lisheil  another  article,  in 
vbich  he  came  to  the  amctusion  that  the  terms  typhlitis,  perityphlitis, 
paratyphlitis,  and  so  on,  were  varieties  of  oue  affection,  apf>end!citi9. 
In  1888  Ransohotf  wrote  an  able  pa|>er  in  which  he  i>aid  special  atten- 
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tion  to  the  anatuiuiml  details  m  conneotion  with  the  organs  ixjcupying  the 
right  iliac  foasa. 

In  1888  Murphy  and  Sands  published  articles  calling  for  uperative 
interference. 

Id  1H90  Fenger  stated  that  *^  perityphlitis^  although  a  Dupuytren  wrotsi 
its  history,  has  naturally,  as  an  intra-abdominal  disease,  been  almost  exclu 
sively  in   the  domain  of  internal   medicine.     Surgical   interference  in  al 
scesses  of  the  iliac  fossa  was  limited  to  those  pointing  under  the  skin,  ready  i 
oi>en  spontaneously.   The  writer  on  internal  medicine  has  studied  its  sym| 
toms  and  trwited  it  with  opium, — that  is,  left  the  pus  t(3  take  its  course; 
the  pathologist  hag  carefully  pointed  out  all  the  details  of  the  cause,  eour 
and  progress  of  the  inflammation;  but  it  has  been  left  to  the  American 
sm'geon  to  |^lace  siippumting  perityphlitis  where  it  properly  belongs, — i; 
the  domain  of  surgery." 

In  1892  Osier  observed  that  the  cases  described  as  perityphlitis  and 
paratj'ph litis  were,  with  rare  exceptions,  appendicitis,  and  that  the  former 
terms  should,  therefore,  Ix*  dropf>ed. 

lu  1893  Kelnyack,  of  Mauchestcrj  England,  published  a  monograph 
which  advanced  the  knowledge  of  the  disease.  ^| 

In  1894  Pepper,  in  his  **  Text- Book  of  Medicine,*'  wrote  of  typlditis  as 
a  disease  much  less  common  than  formerly  supposed,  as  the  affections  of 
an  inflammatory  chiiincter  tbund  in  the  right  iliac  fossa  were  due  to  disease 
of  the  appendix.  ^M 

In   1894  Fowler,  of  Brooklyn,  publishetl  a  monograph  in  which   he" 
pa\d  special  attention  to  the  various  |)ositions  in  which  the  appendix  might 
be  found.     He  also  advocated  early  ojieration.  ^M 

In  1895  Hawkins,  of  London,  published  a  monograph  in  which  he 
claimed  tliat  all  cases  of  so-mlled  jierityjihlitis,  whether  severe  or  mild, 
were  due  to  disease  of  the  ap]>endix.  ^t 

In  1896  the  present  writer  puWished  a  monograph  in  which  he  as>^rted 
that  all  inflammatory  diseases  in  the  right  iliac  fossa  were  tlic  result  of  ajt- 
pendicitis ;  that  api>endicitis  was  solely  a  surgical  affection ;  and  that  the 
api^udix  should  be  remuvctl  in  all  cases,  w^bether  pus  wx»rc  present  or  not, 
w^hei^e  tiiere  had  been  an  inflammatory  condition  of  the  organ, 

lo  1897  Morris,  of  New  York,  wrote  a  short  treatise  on  appendicitis  in 
which  he  took  the  stand  that  all  appendicitis  cases  belonged  to  the  domain 
of  surgery,  and  that  all  ap]x'udiccii  whirb  bad  ouf^e  Ijeen  the  seat  of  inflam- 
mation should  l>e  reinovecL  He  claimeil  that  this  procedui'c  was  in  the 
line  of  preventive  medicine,  in  that  it  protected  adjacent  structures  from 
contamination.  ^m 

Other  writers  on  the  subject  of  apiiendii-itis  during  1896  and  1897  in-^l 
eluded  Chenoweth,  who  published  an  article  entitled  **  Etiology  of  Appen* 
dicitis.      Why   is    it    more   common    in    the  Anglo-Saxons?"    Grohe,  on 
*'  Pathologie  und  Therapie  dcr  Typhlitidcn,^-  and  Siegel,  on  **  Ap|iendicitia 
and  its  Complications/*     These  and  numerous  other  authors  have  brougb 
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^^  sulyei't  well  l>efoi'^  the  medit^l  aoJ  surgical  world,  so  that  apj>endiciti8 
^^Tritt^n  about  aotl  discussed  as  much  as  auy  other  topic  in  the  medical 
^^rature  of  to-day. 

Etiology*— The  tiiusesof  ap|>€ndiciti9  may  be  divided  iuto  predisiKising 

^3  exciting.     Araoug  the  farmer  may  l>e  meotioned  the  anatomy  of  the 

,  its  jjositiou,  length  of  mesentery,  and  so  on ;  the  general  aoatomy 

the  iliac  fossa  ;  age;  and  sex*     The  chief  of  these  is  the  anatomy  of  the 

ladix  and  uf  the  right  iliac  fossa,  a  thorough  undei-slanding  of  which  is 

Dtial  not  only  in  explaining  the  cause  of  apiJeiidicitis,  but  also  in  treating 

dist^se. 

Anatomy, — Laeniieo  was  the  first  to  give  a  full  description  of  the  \yen- 
cuwi,  in  1803,  but  his  researches  failed  to  connect  the  inllammatory  pro- 
around  the  ccecum  with  a  primary  sc^t  of  disease  in  the  appendix. 
^dika,  Opj>olzer,  Hyrtl,  Treves,  Ransohoff,  Lockw^ood  and  RoUeston, 
^i^«J.  many  others  have  made  s|iecial  refei-euee  to  the  jieritoiieal  distribution 
"^^^  'Che  right  iliac  fossa,  and  their  writings  have  added  mnch  to  the  knowledge 
^^^     Uhe  disease  of  the  a[*iieudix. 

The  caeeuni  and  the  appendix  are,  as  a  rule,  entirely  covered  with  serous 

*3a^mbrane.     The  cax!Lim  is  devoid  of  a  mesentery  in  ninety-seven  per  eent. 

^t*  ^11  cases  (Raiii^Jioff),  and  for  this  reason  is  free  in  the  abdominal  cavity. 

1   have  yet  to  find  a  ctct^um  Avith  a  mesentery,  either  on  the  operating-table 

*>*■    |K}st  mortem.     In  the  few  cases  rcpjiled,  the  peritoneum  was  reflected 

*ix>ni  the  caeca m  to  the  posterior  alxlomiiial  walls ;  in  the  majority  of  cases 

^he   peritoneum  is  not  refleeteil  before  the  first  part  of  the  ascending  colon 

*^s  been  reached.     This  freedom  from  mesentery  allows  the  cfiecum  and, 

<^iisequently,  the  appendix  to  move  about  and  to  ooi*upy  difierent  {lositions, 

A  is  mobility  depending  upon  the  length  of  the  ascending  mesocolon  and 

^*ie    j joint  at  which  the  mesocolon  begins.     In  ceases  of  non -descent  of  the 

^5^5cum,  the  latter  may  be  found  high  up  and  to  the  left  of  the  median  line. 

-'-'^^nder  ha^  reported  one  cjise  in  which  the  caecum  was  found  in  the  left 

5*^'I>ochoudriac  region,  near  the  spleen.    It  may  be  an  occupant  of  tlie  jjelvis 

^^   Q.bout  fi  flcen  per  t!enL  of  all  cases. 

The  peritoneal  covering  of  tljc  appendix  is  derived  from  the  inferior 

**3^^r  of  the  mesentery  of  the  ilium.     The  organ  is  entirely  invested,  as  a 

^•^1^^  although  the  jieritonenm  does  not  extend  to  the  tip  of  the  organ  in  a 

*^^«^11  rumilx^r  of  cases,  the  distal  onc-tluTd  or  two-thirds  l:>eing  free.     By 

*^     rt^flectif»n  of  the  peritoneum  to  the  appendix  a  triangular  mesentery 

^^^^^'^^^^^PP*^'^*^^^)  '^  formed,  the  base  of  the  triangle  lieing  formed  by  the 

edge  of  the  folds.     The  size  and  shape  of  the  meso-appendix  vary  with 

length  of  attachment  to  the  appendix,  a  small  attachment  giving  a 

rn^wer  triangle,  and  mce  verm. 

The  length  and  breadth  of  the  meso-apijcndix  play  a  moBt  important 

^^^*^  in  appendicitis.     Usually  it  seems  to  be  too  short,  and  thus  draws  the 

^P   uf  the  organ  backward,  (liusing  twists  and  kinks  in  it.     Esi>ecially  is 

^la  the  case  where  there  has  been  an   inflammatory  condition.     Again, 
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gross  structure  is  similar  to  that  of  the  large  intestine,  but  its  c'orapcjneut] 
layers  are  not  so  liighly  organized. 

The  serous  coat  is  derived  from  the  inferior  layer  of  the  mesentery  of  < 
the  ileum,  as  previously  stated.  Beneath  the  serous  cov*ering  is  the  mus-| 
cular  layer,  divisible  into  two  strata,  a  longitudinal  and  a  cireular.  Thej 
circular  fibix«  ai'e  rather  strong,  the  longitudinal  less  well  developed  and( 
not  so  compact.  The  muscular  power  of  the  organ  is  much  less  than  is  I 
rcquii-ed  at  times  to  expel  foreign  matter  from  its  lumen,  and  this  one  foctJ 
alone  will  account  for  most  cases  of  inflammation  in  the  ap|ieodix. 

Beneath  the  musrnilar  layer  is  the  submutiosa,  formed  of  areolar  tissue 
and  contaiuiug  many  lymph-glands,  a  small  quantity  of  fat,  and  a  few  small 
arteries  and  veins  which  supply  the  mucous  membrane.     Beneath  the  sub- 
mucosa  is  the  mucous  membrane.    This  consists  of  a  delicate  retiform  tissue 
with  numerous  lymphoid  colls  in  its  meshes.     Dipping  into  it  are  many 
solitary  glands  and  glands  of  Lieberkuhn.     The   latter  glands  may  bej 
numerous  and  large,  or  entirely  absent.     The  retiform  tissue  of  the  mucousJ 
membrane  is  generally  lined  with  a  basement  membrane  covered  with  clus-j 
ters  of  various  forms  of  micro- organisms.    The  latter  are  normally  found  in*! 
the  intestinal  tracts  and  are  apparently  liarraless  as  long  as  the  basement 
membmne  remains  intact.     They  become  pathological,  however,  with  then 
slightest  atjrasion  of  the  raemhrane,  S 

"The  liability  of  the  appendix  to  vary,  both  in  position  and  size,  is 
probably  one  of  the  most  important  pretlisptjsing  causes  of  appendicitis. 
This  organ,  functionless  and  undeveloped,  is  a  narrow,  musculo-raem- 
branous  tube,  linetl  with  rauctjus  membrane,  ending  in  a  blind  extremity, 
and  having  a  i.-ommon  orifice  of  exit  and  entrance  ;  its  blood-supply  is  lim- 
ited, consisting  of  one  small  artery,  with  no  anastomoses  to  make  up  for  the 
deficiency  of  supply  ;  it  is  an  organ  of  low  vitality,  on  account  of  the  retro- 
grade metamorphosis  it  is  undergoing  in  the  process  nf  evolution  ;  it  is  rich 
in  lympiioid  tissue,  a  fact  that  vastly  increases  its  absoq^tive  powers,  and 
when  attacked  by  mflammatiou  is,  therefore^  more  liable  to  destructive 
processes.'*  fl 

Age  plays  a  part  in  prcKlisposing  towards  appendicitis,  the  majority  of 
cases  octturring  iu  those  under  thirty  years  of  age.  About  seventy  per  cent, 
of  all  cases  occur  in  jiei'sons  under  this  age*  In  the  very  young  it  ia  compara- 
tively uncommon,  but  few  (^ses  having  been  seen  in  those  under  five  years 
of  agc»  although  cases  are  on  record  w^here  the  patients  were  under  one  year.  ^ 
One  ciise  ha^^  been  reported  where  the  sufferer  was  seventy  years  of  age*        | 

Sex  plays  an  important  pai*t   in  apjiendieitis,  males  being   more  fre- 
quently sul)j»?ct  to  attacks  than  females.    This  is  possibly  due  to  the  greater  h 
exposure  of  boys  aud  men,  and  to  the  fact  that  women  have  a  larger  blood- <( 
fiujiply  going  to  the  organ,  both  in  actual  amount  and  in  proiK)rtion  to  the 
size  of  the  appendix. 

Fatigue,  cukl,  traumatism,  typhoid  fever,  influenza,  and  so  on,  have  also 
been  noted  as  predisiiosing  causes. 
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dicitis  is  due  to  the  invasion  of  micn>orgaDismd,  bmught  abotit  by 
of  fecal  matter^  or,  rarely,  by  foreign  bodies,  causing  an  ei*osion  of  the 
mucous  membrane  of  the  organ.  Fecal  matter  is  introduci^  into  the  lumen 
of  the  appendix  by  the  conti-actions  of  the  ca?cum.  The  expulsive  fyree  of 
the  ap[>eudix,  which  id  in  a  retrograde  condition,  is  not  suffident  to  expel  i 
ft,  and  hence  it  remains  to  irritate  the  mucous  membrane,  at  first  merely  by  j 
its  presence.  The  muscular  movements  of  the  organ  tend  to  mould  the 
mass  into  a  round  or  an  oblong  shape.  This  is  augmented  by  the  natural 
secretions  of  the  mucous  membrane  of  the  appendix  and  by  further  acces- 
sions of  fecal  matter  from  the  caecum,  until  it  becomes  so  large  that  it  irri- 
tates by  pressing  against  the  walls  of  the  organ.  Nature  attempts  to  expel 
the  mass  by  muscular  contractioos,  but,  instead  of  doing  so,  causes  eTosion 
of  the  mucous  membrane,  w4nch  is  followed  by  the  invasion  of  micro- 
organisms  that  arc  invariably  present.  The  re|ieated  efforts  of  nature  to 
expel  the  mass  may  prove  sncciessful,  when  there  will  be  general  subsidence 
of  the  more  serious  symptoms,  only  to  be  followed,  in  a  short  time,  by  aii-»i 
other  attack  or  by  severe  |)ai[j  from  pressure  of  the  eontra<-ting  tissues  c>n 
the  nerve-f] laments.  It  is  pijssible  to  find  appendii"es  iu  which  there  is  no 
fecal  mass.  The  exciting  cause  in  these  cases  is  the  invasion  of  the  micro- 
organisms through  lymphatic  channels,  brought  about  by  hyperfemia  or  de- 
ranged circulation  of  the  organ.  This  condition  may  lye  caused  by  kinks 
or  twists  in  the  mesentery  of  the  organ,  by  fatigue,  cold,  traumatism,  typhoid 
fever,  inflncnzii,  and  so  on. 

Pathology. — But  little  can  \ye  stilted  jxjsitively  as  to  the  exact  changes! 
that  are  brought  about  by  an  inflammatory  process  in  the  vermiftjrm  appon-l 
dix.  Various  writers  have  descriljcd  conditions  that  were  supposed  to  pre-[ 
vail  in  apjicndifitis,  the  main  four  stages  being  des<.'ribed  as  follows  :  1, 
endo-appendieitis,  iu  which  there  is  more  or  less  inflammation  of  the 
muootis  membrane  and  submueosa;  2,  parietal  aj>[>endicitis,  in  which  the 
inflammation  attacks  the  interstitial  or  intermuscular  tissues  of  the  body  of 
the  appendix  ;  3,  |>eri-ap  pen  dicitis,  in  w  hich  the  inflammation  attacks  the 
serous  covering  of  the  ap|>endix,  being  limited  by  adhesions  to  tliat  portion 
of  the  peritoneum  betwet*n  the  aj>^)endix  and  the  serous  surfaces  immeiliately 
adjoining;  4,  para-appeudicitis,  iu  which  the  intlammatiou  attacks  the  tis-^ 
sues  in  relation  with  the  appendix.  In  the  fourth  stage  we  are  supposed  toH 
tiud  pus- formation,  either  hx*alized  l)y  the  limiting  adhesions  formed  during 
the  tliird  stage,  or  general  with  involvement  of  the  general  jieritoueum. 

Theoretically,  the  above  division  into  stages  seems  to  be  correct  to  a 
marked  degree ;  but  when  we  try  to  demonstrate  these  cliauges  in  the 
microscopic  specimen,  we  fail.  It  is  almost  impossible  to  divide  the  entire 
proi^ess  into  more  than  tw^o  stages, — viz.,  one  in  which  the  inflammation  is 
confined  to  llie  apj>endix,  and  another  in  which  the  inflammation  has  at- 
tacked the  tissues  surrounding  the  organ.  A  study  of  (»ver  a  thousand 
slides  made  from  diseased  appendices  at  t lie  German  Hospital  con  v inches  me 
that  the  above  statement  is  correct,  and  tlmt  an  attempt  to  recognize  the] 
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dicitis  is  due  to  the  invasion  of  micro-organ isras,  brought  alxiut  by  masses  \ 
of  fecal  matter,  or,  mrely,  by  ibreigii  Ixxlies,  causing  au  erosion  of  the 
mucous  membrane  of  the  organ.  Fecal  matter  is  introduced  into  the  lumen 
of  the  appendix  by  the  contractions  of  the  caecum.  The  expulsive  fijrce  of 
tlie  apjicndix,  which  itj  in  a  retrograde  condition,  is  not  sufficient  to  expel 
it>  and  hence  it  remains  to  irritate  the  mucous  membrane,  at  first  merely  by 
its  presence.  The  muscular  movements  of  the  orgau  lend  to  mould  the 
mass  into  a  round  or  an  oblong  shape.  This  is  auguientcd  by  the  natural 
secretions  of  the  mucous  membrane  of  the  appendix  and  by  further  acces- 
sions of  fecal  matter  from  the  caecum,  until  it  becomes  so  large  tliat  it  irri- 
tat'es  by  pressiug  against  the  walk  of  the  organ.  Nature  attempts  to  expel 
the  mass  by  muscular  contractious,  biit,  inst^d  of  doing  so,  causes  erosion 
of  the  mucous  membrane,  which  is  followed  by  the  invasion  of  micro- 
organisms that  are  invariably  present.  The  re|>eated  efforts  of  nature  to 
ex{>el  the  mass  may  prove  successful,  when  there  will  be  general  subsidence 
of  the  more  serious  symptoms,  only  to  be  followetl,  in  a  short  time>  by  an- 
other attack  or  by  severe  pain  from  pressure  of  the  contracting  tissues  on 
the  nerve-fihimcnts.  It  is  possible  to  find  appendices  in  which  there  is  no 
fecal  mass.  The  exciting  cause  in  these  cases  is  the  invasion  of  the  micro- 
organisms til  rough  lympluitic  channels,  brought  about  by  hypersemia  or  de-  I 
ranged  circulation  of  the  organ.  This  condition  may  l>e  caused  by  kinks  I 
or  twists  in  the  mesentery  of  the  organ,  by  fatigue,  cold,  traumatism,  typhoid 
fever,  influenza,  and  so  on. 

Patholog-y. — But  little  can  Ijc  stiit*^!  positively  as  to  the  exact  changes 
that  are  bruught  about  by  an  inflammatory  prt>wss  in  the  vermiform  appen-  . 
dix.  A'^arious  writers  have  described  conditions  that  were  supposed  to  pre-  ^| 
vail  in  ap|>endicitis,  the  main  four  stages  being  describctl  as  follows:  1»  ^H 
endo-ap],)endicitis,  in  which  there  is  more  or  less  inflauimation  of  the 
muoous  membrane  and  submuctisa ;  2,  parietal  apj>endicitis,  in  which  the  ' 
inflammation  attacks  the  interstitial  or  intermuscular  tissues  of  the  bnjdy  of 
the  ap^icndix  ;  3,  j)eri-appendicitis,  in  which  the  infiammation  attacks  the 
semus  covering  of  the  apjiendix,  being  limited  by  adhesions  to  tliat  portion 
of  the  peritoneum  Wtwecn  the  ap|>endix  and  the  serous  surfaces  immediately 
adjoining;  4,  para-appendidtis,  in  which  the  inflammation  attacks  the  tis- 
sues in  relation  with  the  appendix.  In  the  fourth  stage  we  are  supposed  to 
find  pus- format  ion,  either  localized  by  the  limitiug  adhesions  formt^  during 
tlie  third  stage,  or  general  with  involvement  of  the  general  peritoneum. 

Theoretically,  tlie  above  division  into  stages  seems  to  be  correct  to  a 
marked  degree  j  but  when  we  try  to  demonstrate  these  changes  in  the 
microscopic  specimen,  we  fail.  It  is  almost  impi>ssiblc  to  divide  the  entire 
process  into  more  than  two  stages, — viz.,  one  in  w^liich  the  inflammation  is 
confined  to  the  appendix,  and  another  in  which  the  inflammatioa  tms  at- 
tacked the  tissues  surmunding  the  organ.  A  study  of  over  a  thousand 
slides  made  from  diseastKl  nppend(t*es  at  the  German  Hospital  convinces  me 
that  the  above  statement  is  correct,  and  that  an  attempt  to  I'eoogmze  the 
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various  divisions  previously  described  would  be  futile.  It  is  next  to  ira- 
poe&thle  to  fonnulate  any  definite'  changes  that  we  may  ex|*ect  to  find  in  a 
diseased  appendix,  fur  no  two  organs  show  exactly  the  same  changes ;  in 
f»ct,  we  rarely,  if  ever,  find  the  sections  from  different  portions  of  the  same 
appendix  agreeing  in  the  pathological  ciianges. 

Appendicitis  is  generally  due  to  an  invasion  of  niicro-orgaoisnis,  made 
^  poasible  by  destruction  of  the  muccRis  membrane^  as  has  been  deserib<?d 
b  the  preceding  section  on  Exciting  Caiisei*;.  This  dcjBtruction  of  the 
muoous  membrane  is  almost  invariably  caused  by  a  fecal  ooncretion  or 
foreign  body.  The  fkml  matter  is  forced  into  the  lumen  of  the  appendix 
by  tbe  contractions  of  the  cfiecnm,  where  it  rapidly  increases  in  size  by  addi- 
Eil  matter  from  tbe  oecum  and  by  the  deiiosition  of  the  normal  secretion 
tlie  muctjus  layer,  together  with  the  debris  tliat  is  being  tbrowu  off  eon- 
tinimlly  by  the  same.  Nature  endeavors  to  exj>el  the  mass  from  the  organ, 
biit  fails  on  aceonnt  of  the  oontmction  of  the  organ  on  the  pn»ximal  side  of 
be  concretion,  and  because  of  the  weak  cijiidition  of  tlie  muscular  force 
■f  the  appendix*  The  conse<|ueiioe  is  that  the  mucous  membrane  bect>mes 
roded,  and  there  is  immctliate  invasion  of  the  microorganisms  that  ai'e 
-Iways  present  in  the  organ*  Tbe  increased  flow  of  mucus  causes!  by 
^fc  Ae  irritation  may  liquefy  the  fecal  matter  sufficiently  to  allow  of  its  expul- 
^^^  Son,  and  we  then  Hud  the  attack  terminating  favorably,  with  immediate 
^^"'^^pair  of  the  destruction  following.  At  other  times  the  expulsive  force  is 
*^^^'^»t  T^uffieient,  and  the  process  then  progresses  with  various  degrees  of 
^  ^^^pidity,  either  to  a  favorable  termination  of  the  attack,  or  t*)  perforation, 
^S  ^ingrene,  and  so  on, 

8iiiC3e  no  two  specimens  give  exactly  the  same  changes  in  the  pathologi- 
^^^^fcl  condition,  nothing  definite  can  be  stated  as  to  what  we  may  expect  to 
^■^  *3d  in  any  case,  and  nothing  but  a  general  8tat*'ment  of  the  conditions 
*^^^^^ien  found  can  be  made.  We  find  the  ordinary  changes  induced  by  in- 
"^^mmation  in  some  part  of  the  diseased  organ,  although  the  extent  of 
^^*^^se  changes  cannot  l>e  definitely  stated.  In  one  ap|>endix  we  may  find 
^■•=^«  entire  mucous  membnioe  eroded  and  the  destructive  pnx'f^ss  exteud- 


jer  through  the  entire  thickness  of  the  walls  of  the  organ.     Again,  the 

topendix  may  show  normal,  healthy  mucous  membrane  with  healthy  walls 

Slime  pulions  and  enjded  mucous  membrane  in  others.     We  may  find  a 

^*^^«i«trietion  of  a  porttim  of  the  lumen,  brought  about  by  the  deposition  of 

n  O90II9  connective  tissue,  with  balk^oning  of  the  distal  jwrtion,  eonseqnent 

'^^^ noing,  a D d ,  a 1 1 i m es ,  al most  obi i te m ti on  o f  th c  walls.     W e  ca u  gene ra  1 1  v' 

^^^inonstrate  destructif*n  of  some  portion  of  the  raucous  membrane,  eitlier  at 

*^'  jkoint  of  contact  with  the  irritating  mass  or  througliout  the  entire  organ ; 

^*»»r<^  or  less  n>und-cellt*d  infiltration,  extending  for  various  depths  into  the 

^'^^ll  of  the  organ  ;  culargement  oi'  some  of  tlie  lymph-glauds  and  the  crypts 

*^f  Lieberkubn,  with  infiltration  of  their  tissues  ;  at  times  partial  destrucs 

ti<JO  of  the  muscular   layers,  at  other  times  complete  oblitcmtion  of  all 

Qiuacular  fibres ;  and  txmgestion  of  the  serous  coat  with  liy{>t'q)lasia* 
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The  position  of  fk'iil  i'oncretions  in  the  Innien  plays  an  irapjrtant 
in  the  outcome  of  appt'Dilieitis.    Nature^s  endeavors  to  expel  foreign  or  irri- 
tating material  often  result  in  the  concretion  being  foreed  to  the  distal  end 
of  the  canal ^  in  tlie  direetion  of  least  n^sistani^^.     The  fitronger  resistance 
to  the  proximal  end  of  the  organ  is  brought  alx>ut  by  efforts  at  repair  at       i 
what  was  probably  the  point  of  tlie  first  infection.     This  causes  a  barriet^f 
across  the  lumen  through  which  tlie  apj>endix  cannot  forcc^  the  fecal  matter.       ' 
The  consefjuence  m  that  the  concretitm  is  forced  to  the  distal  end.      We 
then  have  the  c^jndition  presented  of  a  mass  of  matter  in  an  api>endix 
which  must  be  removed  somehow,  and,  as  it  cannot  be  forced  through  the 
opcuiug  at  the  base,  it  is  driven  forwaixl  and  caus4:'s  |>erforati(in  at  tlic  tip 
of  the  organ.     Sijme  8|>e€imens  show  this  condition  perfectly.     In  tlie§e 
appendices  we  find  either  a  normal  condition  of  the  muoons  membrane,  with 
a  constriction  to  the  proximal  half  of  the  organ,  or  obliteration  of  that  por- 
tion of  the  lumen,  witli   a  fetml  concretion   confined  in  the  distal  half. 
Unless  removed  by  operative  interfei'ence,  we  shall  find  the  apix»ndix  per- 
forating at  the  extreme  tip. 

The  point  at  which  j)erforatiou  takes  place  is  also  of  the  greatest  mo- 
ment. Ordinarily,  the  fecal  matter  works  its  way  through  the  walls  of 
the  appendix  at  ,s<3mc  point  along  the  extent  of  the  organ.  In  tliei^e  c^.ses 
the  perfcjmtiou  usually  empties  into  a  walled'ofF  cuvity,  and  but  little  addi- 
tional damage  h  the  result.  In  a  few  cases,  however,  the  jierfonition  takes 
place  at  the  juuttion  of  tlic  api>cndix  with  tlie  cfecura,and  in  these  instances 
the  matter  is  almost  invariably  discharged  into  the  general  aUlt^rainal  cavitv* 
Why  nature  allows  tliis  to  hapj^K'n  no  one  can  say,  but  that  it  is  so  no  one 
can  question.  The  limiting  membrane  or  wall  of  the  pus-cavity  seldom 
shut.s  off  the  entire  oi^an,  the  consequence  being  that  t!ic  Iwise  of  the  ap- 
pendix is  without  the  cavity,  and  a  i>crforation  oc<*urring  at  tliat  |x>int  will 
almost  invariably  cause  a  general  peritonitis. 

In  a  few  causes  we  may  find  that  the  mucous  membrane  and  even  the 
basement  membrane  are  intact,  but  that  we  have  a  gangrenous  portion  of 
the  organ.  This  is  brought  about  by  a  kink  or  twist  of  the  apjiendix 
which  interferes  with  tlie  blood-supply,  the  portion  of  the  organ  deprived 
of  its  arterial  supply  undergoing  a  gangrenous  process.  In  a  few  otJier 
ca'^s  we  find  that  the  invasion  of  the  micro-organisms  has  taken  place 
through  one  of  the  numerous  lymph-channels,  the  inflammatory  pi*ooess 
beginning  within  the  walls  of  the  organ,  wliile  the  mucous  membrane  and 
basement  membrane  remain  inta<'t.  These  cases  ai^e,  however,  very  rmv. 
Gangrene  often  superv^enes  upon  an  inflammatory  proi'ess,  the  blood-supply 
being  interferc<l  witli  by  the  infiltrate  that  nature  throws  out* 

When  the  inflammatory  [mwess  extends  beyond  the  serous  coat  of  the 
organ,  we  find  the  ordinary  process  of  inflammation  persisting  in  the  struo- 
tures  iminodiately  Mirrounding  the  apps^ndix.  Nature  attempts  to  deiend 
itself  from  the  invading  forct^,  and  throws  up  a  wall  or  barrier  of  lymph 
around  the  diseases!  organ.     This  lymph  gradually  increases  in  strength 
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and  thickzies6  until  we  find  a  firm  limiting  membrane,  which  protects  the 
peritoneum  csompletely*  With  the  formation  of  pus,  the  abscess  is  limited 
in  extent  to  this  membrane,  and  no  commiiuieation  Ls  allowed  between  the 
appendix  and  the  general  |)eritoneiil  cavity  unless  the  appendix »  unfoitn* 
adtely,  forms  part  of  the  limiting  wall,  when  we  may  find  [jerforation  into 
tiic general  cavity*  With  the  invulvement  of  the  structures  surntuuding 
tl^^  appendix,  there  is  a  de^iositinu  of  lymph  which  completely  covers  all 
tbestniotm^  aflected.  The  iK'ritoneum  that  ha^  lieen  exposed  to  the  pro- 
OBOO  beoomcn  greatly  congested  and  inflamt^l,  witli  a  '^scaldecr*  look.  The 
p1X0  gmdually  works  its  way  in  the  dirertion  of  Iea.st  rcsi^tancCj  and  may 
'*  point,"'  unless  evacuated,  in  the  right  iliac  fossa,  tlirough  the  abdominal 
irmlls,  in  die  groin  or  in  the  thigh,  or  it  may  open  into  the  caecum,  bladder, 
F&oton,  vagina,  or  pleural  ravity.  At  times  the  limiting  membrane  will 
giv€way,  and  we  shall  find  a  general  purulent  peritouitis.  The  p^is  will 
bu.nt)W  unless  evacuated  at  once,  and  the  larger  the  abscess  and  the  greater 
Iffligth  of  time  it  is  alli>wed  to  remain,  so  nmeh  the  greater  will  l>e  the  eon- 
Kciuent  damage.     The  following  case  is  of  interest  in  this  e<jnnectian  : 

C  B.,  colored,  aged  forty-five,  had  been  sick  for  about  two  weeks  with 

crampy,  colicky  pain  in  al>domen,     Appetite  very  poor,  stomach  irritable, 

littusea,  but  little  vomiting.     Had  had   numerous  chills  and  sweats,  with 

'wided  tem[»eratnre  of  a  hectic  type.     Admitted  to  German  Hospital  for 

^atment.     Examination  revt^aletl  a  painful,  fluctuating  mass  in  the  right 

^igh  beneath  the  fascia  lata,  also  a  bulging  of  the  abdominal  walls  over 

^he  right  iliac  fos.sa.     Pressure  and  counter- press  ore  demonstrated  a  com- 

**^miication   betvi^een  the  two  masses.      Diagnosis  of  api>endice^l    abscess 

**>ade,  with   extension   of  the  pus  along   the  iliac  vessels  into  the  thigh. 

"*^b<lorainal  walls  incised  and  large  aniouut  of  pus  evacuated,     Counter- 

'^^ning  made  in  the  thigh  and  drainage-tube  introduced.    Patient  died  the 

^*^xt  day.     Post-mortem  exam'mation  showed  a  large  absceas-cavity  in  the 

^^^ht  iliac  fossa,  with  free  communication  along  the  iliac  vessels  inti>  the 

^*^igb-     The  appendix  was  gangrenous  and  almost  entirely  disintegrated. 

Other  changes  that  may  be  found  iu  au  acute  apjivndicitis  include  lym- 
f^J^ODgitis,  which  may  extend  to  the  lyniirh-channels  of  the  cohm  and 
"^^^eentery  and  thus  set  up  a  wide  spread  inflammation.  The  veins  are  often 
^^**^  seat  of  thrombi  as  a  result  of  infection,  fre<^[nently  followed  by  exten- 
**'Vethromb«»- phlebitis,  pyh^phlebitis,  portal  embolism,  and  abscess  of  the 
■^"Vcr.     The  folli>vving  case  will  be  of  interest  in  this  connection  : 

J.  K.,  nmie,  aged  thirty- diree,  railroad  engineer,  had  had  an  attack  of 
^•^tite  ap)H?ndicitis  about  six  months  ago.  Present  attack  began  three  days 
^iior  to  admission  to  the  German  Hospital. 

Examination  on  admission  revealed  marked  tenderness  and  rigidity  in 
4e  right  iliac  region.     No  tumescence. 

f>|ieration,  usual  incision.      Appendix   found  (minting  southwest  and 
JOrrounded  by  omentum.     Distal  one  inch  of  ap|iendix  gangrenous^  also 
^  omentum  attached  to  tliat  portion  of  tlie  organ.     Omentum  tied  o9'  and 
Vol.  v.— 47 
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removed-     Apj>endix  cut  out  of  (fecuiii.     Caet-al  wound  closed  with  blac 
silk.     Abdominal  wound  closed  and  dry  dressing  apjiliecl. 

Inimedfatcly  after  o|>cratiou  tem|xTatnre  i*oae  to  102*^  F.,  pulse  100, 
Had  a  chill  while  coming  ont  of  etlicr.  No  abdominal  distention.  Not 
much  jiain.  Patient  coutinuwl  in  this  condition  for  two  weeks,  with  sweats, 
chills,  and  sudden  rises  of  tempemtuix?  to  103°  F*  Wound  examined  earc*- 
fully  and  found  to  have  healed  by  firi^t  intention.  Developed  pain  and 
tenderness  over  the  hepatic  region.  Had  lm>se,  tarry  stools.  Jaundice  ap- 
peared on  the  fifth  day,  and  i>ersisted  until  the  jjatient  died.  Lost  power 
of  deglutition  ;  bad  several  attacks  of  hemorrhage  from  the  nose.  Died 
sixteen  days  after  operation. 

Post-raortem,  thoracic  orgtina  normal.  Large  intestine  normal.  Omen- 
tum adherent  to  wound  above  and  moscntery  l>elow,  thus  enveloping  a 
small  pocket  of  pna  Liver  soft  and  enlarged.  Multiple  foci  of  pus  on 
surface.  Section  showed  pus  throughout  the  organ.  Portal  vein  full  of 
thick  pus. 

Endarteritis  of  the  appendicular  artery  is  seen  at  times,  with  resulting 
patches  of  necrosis  and  gangrene,  according  to  t!ie  extent  of  the  inflamma- 
tion in  the  vessel  The  entire  appendix  has  been  known  to  slough  on* 
account  of  deficient  blood -sup  ply. 

Nature  endeavoi-s  to  rejmir  the  injury  done  the  api>endix  by  round- 
celled  infiltration,  followed  by  e^ntraetion  and  dejiosition  of  fibrous  con^H 
nective  tissue.  Although  natui-e  is  generally  ^irofieieut  in  her  curative 
endeavors,  the  ajijiendix  seems  to  suffer  moixr  fmm  these  attempts  at  a  cure 
than  it  would  were  it  left  seventy  alone.  The  fibix)us  connective  tissue 
takes  the  place  of  the  destroyed  tissue  of  the  organ  and  oontractsj  causing 
ctinstriction  in  the  lumen  at  the  points  of  contraction*  At  times  this  con- 
tmction  begins  at  the  distal  extremity  and  gmdnally  continut*s  until  the 
entire  lumen  has  lieen  eradicated.  This  is  a  [wsitive  cure  as  far  as  any 
inflammatory  condition  in  the  organ  is  concerned,  but,  unfortunately  for  the 
comfort  of  the  patient,  there  are  numerous  small  nerve-endings  which  have 
been  impinged  upon,  with  consequent  suffering.  The  two  cases  quoteti 
under  Etiology  will  denionstnite  this  condition.  The  patient  suflrei"s  excru- 
ciating pain  and  gives  e%^ery  symptom  of  a  continuous  attack  of  inflamma* 
tion,  with  the  exception  of  a  rise  of  temperature.  The  entire  appendix 
becomes  nothing  but  a  whip-cord  in  a  few  instances,  but  the  symptoms  pi"e- 
sented  are  almost  identical  with  those  of  an  acute  attack*  Could  we  diag- 
nose between  these  two  conditions,  we  could  ease  the  mind  of  the  patient, 
but  the  treatment  would  Iw  the  same  as  far  as  the  trouble  is  concerned, —  i 
I'enioval  of  the  organ. 

In  the  majority  of  cases  the  constriction  does  not  begin  at  the  distal 
extremity,  but  at  any  portion  l)etween  the  tip  and  the  base  of  the  organ. 
Sometimes  we  find  two  or  more  ^I'onstrictions  in  the  same  organ,  with  dila- 
tation of  the  inter%^ening  portions.  When  the  constriction  occurs  along  the 
course  of  tlie  In  men,  a  portion  of  the  organ  to  the  distal  side  becomes  di- 
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lated,  on  aoeouot  of  the  debris  and  secretion  thrown  down  by  the  mucous 
Qiembmne.  In  some  of  these  cases  we  find  a  ix^rfectly  normal  area  of 
muooiis  membrane,  tlie  fltM*retioo  and  d^-bris  fiirming  a  ei>l lection  whioti  sotjn 
dilales  the  lumen  at  that  poiot^  or  burrows  into  the  walls  of  the  organ,  and 
seiis  up  ajiother  attack*  The  imtieot  suffers  attackn  of  severe  colicky  |>ain, 
which  are  due  to  nature^s  effort  to  expel  the  aofumulated  material  through 
the  constricted  lumen.  This  jiain  gives  the  imprecision  that  the  patient  is 
suffering  from  another  acute  exaoerbatioo,  although  there  may  be  no  inflam- 
mation tliere  whatevei'.  The  outcome  of  these  ca.se8  in  almost  always  the 
same, — viz.,  suffering  from  pain  until  anoflier  attack  sete  in,  which  will 
require  operative  interfereufe  at  once,  or  terminate  in  j>erforation  and  gan- 
grene with  purulent  i>eritonitis,  if  allowed  to  take  its  own  coiu^e. 

The  bacteriology  of  appendicitis  has  not  beeu  given  as  much  attention 
in  tlie  past  as  the  subject  demands*.  In  almost  every  case  of  appeudicitis 
we  find  micro-organisms  in  some  part  of  the  liunen  or  the  wall  of  the 


organ, 


and  invariably  wiien  we  have  fwal  matter  in  the  lumen.  A  tew 
►  ^ill  show  a  condition  in  which  the  mouth  of  tlie  organ  has  been  shut 
off  by  a  previous  infiammation,  with  consequent  blocking  up  of  secretion 
in  the  distal  portion  of  the  lumen,  and  in  wliich  we  shall  be  unable  to  dis- 
cover a  single  micro-organism.  This  is  accounted  ibr  by  the  fact  that  the 
appendix  recovered  from  the  previous  atbick,  with  expulsion  of  thecontt^nts 
of  the  lumen.  Constriction  of  the  lumen  in  the  proximal  portion  of  the 
organ  followed.  The  healthy  mucous  membrane  to  the  distal  side  of  the 
constriction  ct^ntinucd  secreting  and  throwing  off  debris  which  l>ecame 
dammed  up  back  of  the  obstruction.  This  matter  is  generally  aljsulutely 
sterile^and  ttiuses  trouble  only  by  its  presence,  and  by  the  fact  that  it  thins 
the  walls  in  time,  with  consequent  perforation. 

In  every  case  where  we  find  fecal  matter  we  find  micro-organisms  in 
varying  numbers.  The  position  in  the  organ  in  which  these  are  found  can 
never  be  stated  positively,  as  they  seem  to  have  no  special  point  of  greatest 
Intendty.  We  find  them,  probably,  in  greatest  numbers  in  the  iecal  matter 
in  the  lumeo  ;  often  they  are  scattered  tli rough  every  portion  of  the  wall, 
being  clustered  in  the  lymph-follicles,  in  the  crypts  of  Lieberkuhn;  through 
the  muscular  layer,  or  uniformly  tlirough  the  entire  wall. 

The  most  prominent  of  the  miero-of^nisms  are  the  bacillus  coli  com- 
munis, the  staphylotXKX'Us  py(^nes  aureus,  the  streptcjcoccus  pyogenes,  and 
the  proteus  vulgaris.    These  are  normally  found  in  the  intestine  and  appen- 
dix, where  they  seem  to  be  absolutely  harmless  as  long  as  they  do  not  in- 
mie  the  walls  of  the  organ.     As  soon,  however,  as  the  mucfjus  membrane 
^«iti  the  slightest  degree  destroyed,  an  invasion  follows,  during  which  the 
DiJcro-organisms  seem  to  take  renewed  life,  and  then  Jjecome  most  virident. 
BTmptomatolo^y. — In  discussing  the  symptoms  of  apjieud iritis,  the 
■•f«8e  must  be  divided  into  two  classes,  acute  and  chronic.     Acute  ap|>en- 
wtk  includes  all   the  steps  tlirough  which  the  dl^scase  may  run,  lasting 
ftniw  the  acfute  inflammatory  proct*ss  haa  abated. 
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In  acide  appendietih  in  the  adult  the  attention  of  the  phyBician  is 
almost  always  l>ro«ght  to  b<air  on  the  conditir>ii  of  the  right  iliac  fossa  by 
the  symptoms  pointed  out  by  the  patient.  In  the  yoimg  this  is  ditferent, 
ami  ill  many  mse^  the  [>hysiciaii  dij^e<3vei^  the  presence  of  the  disease  with- 
out his  attention  having  \i^m  called  to  that  region  at  all*  For  this  i^ason 
the  symptoms  presented  by  the  young  patient  are  of  very  little  avail  to  the 
physieian^  and  nothing  but  a  very  eareful  examination  will  suggest  the 
main  trouble.  The  young  child  may  l>e  fretful  and  irritable,  with  irregular 
bowels,  loss  of  appetite,  some  nausea^  and  slight  rise  of  temperature,  all  of 
which  may  be  aceountecl  for  by  a  mild  disturbance  of  the  digestive  funo- 
tions.  Tlie  pati<?nt^s  attendants  will  generally  overlook  the  reiil  c^use  of 
the  trouble  and  ei^msuier  tlie  disease  of  little  moment.  A  eareful  examina- 
tion of  the  aWomeUj  however,  will  reveal  to  the  medical  adviser  tlie 
inflannnatory  condition  of  the  apj)endix.  The  following  history  will  well 
illustrate  the  east?  with  whii-h  a  bad  case  of  appendicitis  may  l^e  overlooked™ 
by  those  in  charge  of  the  young.  m 

C- H.,  aged  nine,  an  inmate  of  the  Southern  Home  for  Dt^titute  Chil- 
dren, For  two  or  three  days  hml  had  lack  of  appetite  and  was  fretful. 
Slight  nausea  and  a  moderate  rise  of  tem|>erature  were  notit-ed,  and  the  boy 
was  put  to  bed  to  rest.  The  visiting  physician  saw  the  patient  in  bed,  but 
was  informed  that  it  was  nothing  hut  a  slight  attark  of  indigestion.  An 
examination  w^as  made,  however,  and  acute  appendicitis  with  pus  was  diag- 
nosah  Patient  was  referred  to  me  for  operation.  Operation  revealed  a 
large  abscess,  the  pus  Ix^ing  foul  and  diseolored.  The  apjiendix  was  bent 
on  itself  and  had  perforatal.     Patient  made  a  good  reetivery. 

There  have  been  many  more  sueh  eases,  no  doubt,  where,  because  of 
the  apjiarent  slightness  of  the  trouble,  or  because  the  patient  w^as  unable  to 
express  suffering,  the  true  state  of  atlairs  was  eutii^ly  overlooked  and  the 
child  treated  for  slight  indigestion.  No  ease  of  even  the  mildest  attack  of 
**ooIic"  or  **  indigestion*'  should  leave  tfie  physician's  care  until  a  thorough 
examination  of  the  abdomen  has  Ijeen  made.  This  w^ill  elicit  the  three 
main  symptcjms  of  appendicitis, — namely,  pain,  tenderness  ou  pressure,  and 
rigidity  of  the  abdominal  walls. 

The//fim  of  appendicitis  in  children  may  not  be  of  as  much  importano 
as  are  the  other  two  main  sym|>toms,  as  the  child  may  try  to  liide  it,  or  : 
may  be  accounted  for  by  the  attendants  as  the  pain  of  indigestion.  When 
we  can  obtain  a  history  of  pain,  we  find  tliat  it  has  been  sudden  in  it^?  onset' 
and  fjolicky  and  paroxysmal  in  ehanieter.  This  is  the  imilal  pain^  and  \b 
not  located  for  some  little  time.  It  takes  the  form  of  intestinal  colic, 
griping,  paroxysmaK  but  never  absent.  The  starting- jioint  seems  to  be 
near  the  umbilicus,  from  w^hich  point  it  invades  the  general  peritoneal^— 
cavity,  then  Ijeeomes  localir^ed  over  the  site  of  the  apt>cndix.  The  intensitjf^f 
of  this  initial  j>ain  varies  in  different  cases,  lieing  almost  absent  in  sume^ 
excruciating  in  others. 

After  it  has  become  kxsalized,  the  character  of  the  pain  changes 
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marked  degree.  Instead  of  Imnj^  calif*kv  and  jMiroxysmul,  it  becomes  much 
more  oooistant  and  ai'  a  Imiciuutiiig  eharai'ti^r,  and  is  tlien  known  as  the 
iecan^larif  pam.  The  positiou  of*  the  patient  has  a  marked  bearing  on  the 
rnteusity  of  the  BnfTeringi  the  doi-sal  deenbltnH  witli  the  right  knee  drawn  up 
being  the  iXKsition  in  w^iieh  the  pain  seems  to  be  the  least  severe.  Cough- 
ing, sneezing,  deep  inspiration,  or  an  attempt  to  extend  the  leg  increases  the 
pain. 

The  hcation  of  the  jmin  mnst  be  borne  in  mimJ,  It  is  not  essential  that 
f<>  be  found  in  the  right  jHac  fossa,  and,  in  fact,  it  is  seldom  that  the  primary 
|:>ain  is  referred  to  that  region.  It  usually  starts  around  the  umbilicus^  in 
che  epigastric  region,  or  it  may  be  genemh  It  is  found  least  frequently 
j  13  die  region  of  the  appendix^ 

The  isr4Jonfhit'i/  jyain,  the  ctmstant,  laueinating  pain,  may  be  referred  to 
A^^  many  positions  as  the  appendix  may  liold,  Tims,  with  a  long  appendix 
o-V'tfrlianging  tlie  jielvis,  the  pain  will  be  referred  to  the  left,  side  of  the 
a:i^ian  line  ;  if  pointing  towards  the  {*elvis,  the  pain  may  be  referred  to  the 
fj^^lvis  or  along  the  sjiermatic  oixl  to  the  tc^tiele;  if  l>ehind  the  ciecum,  the 
]>^i[i  may  l>e  referred  to  the  right  loin  ;  if  it  oeeupy  the  lefl  iliac  fossa,  the 
p^in  will  be  found  in  that  region. 

Tenderne^  on  pressure  is  even  more  constant  than  is  the  [min.  It  is 
al  %^ays  present  as  long  as  any  disease  of  the  appendix  remains,  and  is  con- 
timued  in  the  chronic  variety  and  even  in  some  eases  where  there  has  been 
apl^arent  recovery  from  the  disease,  as  will  l)e  shown  later.  The  ease  with 
^t  it'll  this  tenderufjss  can  \ye  elicited,  anil  tlie  |>oint  of  greatest  tenderness, 
«^jx!ijd  n|K)n  the  position  of  the  appuudix  and,  to  a  *'ertain  extent,  upon 
tho  c<indition  of  the  ot^an.  With  the  ap])endix  lying  anterior  to  the 
*^^^CMim,  but  little  trouble  is  had  in  finding  the  tenderness,  even  with  the 
^**giitest  ainonnt  of  pressure;  if  it  lie  back  of  the  ciecum,  however,  it  may 
^  Decessary  to  exert  great  pmssnre  in  order  to  elicit  any  tenderness  at  all. 
^^rdinarily  the  point  of  greatest  tenderness  is  midway  between  the  iimbili(*us 
^*^0  the  anterior  sn|)erior  spine  of  the  ilioni, — McBurney's  point. 

Tlie  severity  of  the  tenderness  varies  to  a  certain  extent  with  the  con- 
^^tinri  of  the  appendix  and  tlie  degree  of  inflammation  present*  We  may 
^  able  to  elicit  markeil  tenderness  in  an  apjx'ndix  in  which  the  disease 
^^S  advanced  but  Htth-,  yet  this  is  the  exception.  During  the  onset  of  the 
^*Bca.se  there  may  l>e  no  tenderness  at  all,  but  as  soon  as  the  pain  becomes 
^^•<^lized  the  tenderness  i>s  untnistakable.  As  the  inflammation  inci-eases 
^**cj  extends  t»j  the  peritoneal  c<jvering  of  the  organ,  the  timthTuess  will  in- 
^^•■^^ase,  and  will  reach  its  maximum  intensity  coincidently  with  perlbration 
^^  pas- formation.  After  an  abscess  has  fornuMl  and  has  l^een  walled  off, 
^<^  tenderness  will  dticrease  t<i  a  marked  dq^ree. 

Ri^diiy  of  the  ahdomhml  walh  on  the  right  side  got*s  hand  in  hand 
*lth  tlie  tenderness  on  pressure,  as  a  rule,  altliongh  we  may  find  a  few 
««e6  where  there  will  be  great  tenderness  with  but  little  rigidity,  and  vice 
^m.     This  can  be  accounted  for  in  sc^rae  degree  by  the  mental  condition  of 
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the  patient.  A  patient  who  has  had  sevei^  tenderness  on  prcssnre,  or  wt 
18  enffering  frora  severe  pain,  will  iiatumlly  stiffeo  the  abdominal  niuscle 
as  much  as  possible,  generally  invohmtarily,  to  protect  the  diseased  part. 
The  impression  left  by  that  pain  will  make  the  patient  contract  the  nms- 
cles  whenever  there  is  any  danger  of  appixiaehiug  tliat  part.  Other  patient^ 
may  be  able  to  stand  the  pain,  and,  with  good  control  of  the  nervous  sya^f 
tern,  will  alluw  severe  prc^ssure  witliuut  windng.  The  rij^icHty  is  almost 
always,  liovvever,  an  involuntary  reflex,  and  is  mure  decided  in  those 
cases  where  we  find  marked  tenderness  on  pressure.  The  jMjiot  of  greatest 
rigidity  varies  slijrhtly^  but  is  generally  over  the  right  iliac  fossa.  With 
the  appendix  l)eliind  tlie  eieetuii,  the  rigidity  will  lie  more  prunonneed  in  the 
right  groin.  When  the  organ  oix-'upies  the  pelvis,  both  sides  of  the  alKlom- 
inal  walls  may  l>e  rigid.  A  diagnosis  placing  the  appendix  in  the  pelvis 
can  be  made  with  (Xjrtainty  in  a  majority  i>f  the  cases  where  we  find  bilatera^^ 
rigidity.  V 

Although  pain,  tenderness  on  pressnre,  and  rigidity  of  the  abdominal 
walls  are  the  most  frequent  and  the  mast  constant  symptoms  of  ap|>eodi^B 
citis^  there  are  other  signs  which  play  a  joore  or  less  imi>ortant  pirt.  ^B 

Vomiting  may  or  may  not  be  present.  When  present,  it  generally 
begins  with  the  onset  of  the  initial  pain.  In  some  cases  it  Avill  cease  as 
soon  as  the  pain  becomes  localized  •  in  others  it  will  continue  and  be  almost 
uncontrollable.  When  the  vu  mi  ting  continues  until  it  becomes  stercoiu- 
oeous,  the  ejecta  are  finally  rt*gurgitated,  and  this  condition  may  be  takej|^M 
as  an  indication  of  a  fatal  termination.  ^* 

NattHea  is  generally  present  at  the  onset  of  the  disease,  but  may  be 
absent  throughout  ^M 

The  bowels  are  usually  eonstipated,  although  frequently  we  fiml  a  diar- 
rhceie  conditiun.  One  condition  may  follow  the  other,  especially  when  the 
disease  progresses  unfavorably.  After  the  peritoneum  has  become  invaded, 
constipation,  often  very  obstinate,  prevails. 

Tempendtu^e. — With  the  onset  of  the  disease  there  is  almost  invariably 
a  slight  rise  of  temperature,  to  100°  or  301^  F.      This  usually  subaides 
with  a  fi*ee  eva<_Mmtion  of  tlie  bowels,  and  then  generally  remains  l)eloiii^| 
29°  F.     Coincident  with  pcrfijration  there  will  lie  a  di*op  in  the  temi>erft-^' 
ture,  followed  by  a  decided  rise  as  the  general  [>eritoneum  l>ecomes  involved. 
But  little  reliance  cun  be  put  on  the  tem|>emtnre  as  an  indication  of  th^^| 
presence  or  absence  of  pus,  as  tlie  fbllowing  i-nse  will  illustrate :  ^^ 

Mr,  D.^  stndeul,  aged  twenty,  p rest' u ted  himself  in  tlie  dispensary  of 
the  German  Hospital  for  treatment  ibr  what  he  considered  ao  attack  of 
indigestion.  Had  had  two  attacks  of  eol it*,  l)ut  relief  iumiediately  followed 
free  evacuation  of  the  biwels.  Examination  revealed  marke<l  tenderne 
in  the  right  iliac  fossa,  with  rigidity  of  the  abdominal  walls*  Temperatur 
normal,  pulse  78;  was  advised  to  liave  ap|K'udix  ri^moved.  Three  dan 
later  was  admitted  to  the  German  Hospital.  The  sumefiymptoms  presentc 
themselves.    No  rise  of  tempemture  was  noted.     The  abdomen  was  opene 
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a  gangreDous  apj>endix  with  pus  was  found.  Appendix  removed  and 
wound  drainetl.  Patient  made  a  gcKid  rB-ovt^ry,  At  uo  time  wliile  be  was 
OJlder  the  care  of  the  hospital  diti  his  temperature  rise  above  98.4*^  F. 

Those  who  depend  on  the  temperature  as  a  sign  of  the  projiijreHs  of  the 
c£ise  will  be  likely  to  err  often.     Many  cases  show  a  drop  to  normal  in  the 
temperature  while  the  disease  is  increasing  in  severity.     In  faet,  tlie  physi- 
c^i^n  sliould  be  more  guarded  when  there  is  a  fall  in  temperature,  as  it  often 
Tpj*€oede8  jjerforation  or  rupture  of  au  abseess>     In  some  of  the  most  favor- 
able cases  wliere  the  acute  inflammation  soon  subsides  there  may  be  a  tem- 
MUtnre  as  high  as  104°  F. 

J7*€  face  often  weai*s  an  anxious  expression  that  is  almmt  ty pieiil  of 
irttLm-abdominal  affections.  The  tongue  is  furred,  but  moist.  In  advanet^d 
stsLgeSf  where  there  has  been  absorption  of  pus  or  where  peritonitis  has  set 
in,  the  tongue  will  become  much  dryer  and  at  times  fissured.  Sordes  may 
be  present, 
■  ResflesmieBa  is  generally  indicative  of  pus.     As  a  rule,  the  patient  will 

lie  quietly  on  the  bat*k  with  the  knees  di'awn  up^  as  there  is  less  pain  expe- 
rienced when  quiet ;  liut  with  tlio  involveuient  of  the  peritoneum,  or  with 
the  presence  of  pus,  there  will  be  decided  restlessness. 

The  urine  may  show  decided  changes  botli  in  <juantity  and  in  character. 
It    is  usual ly  high-colored  and  scanty  in  amount  during  the  febrile  stage* 

»^lood,  albumin  J  and  casts  may  be  i)reseut.  These  conditions  generally 
diS4ipj)ear  with  the  subsidence  of  the  inflammation.  Frequency  of  urina- 
^^H  is  often  a  prominent  symptom  iu  young  children.  The  urine  is  more 
•*^(liug  and  irritating  than  nc*rmally. 
Polpoiion  in  acute  cases  is  genemlly  of  little  aid,  on  account  of  the 
'^Ridity  of  the  abdominal  walls.  Rarely,  if  ever,  can  a  tumor  Vjc  demon- 
^**^ted  during  the  early  stages  of  the  disease.  After  the  formation  of  pus 
'  distinct  swelling  or  timieseence  will  be  found  in  the  right  iliac  fossa,  in 
**^^8  where  tlie  pus  is  confined  to  the  fossa.  In  patients  where  the  appen- 
J^^-*  occupies  the  jielvis,  a  bulging  may  be  found  by  rectal  or  vaginal  exam- 
i"^.t:ion,  which  will  be  aecompanietl  by  great  tenderness. 

»Percu8«ion  in  the  later  stages  may  elicit  duluess,  esiM^cially  where  there 
^  ^n  abscess.  Prior  to  the  pus- formation  percussion  will  reveal  but  little. 
Sununary. — The  three  main  sympt^jms  are  sudden  onset  of  pain,  ten- 
"^^^ess  on  pressure  over  the  site  of  the  appendix,  and  rigidity  of  the 
^*^omjnal  walls.  Nausea,  vomiting,  constipation,  or  diarrhcca  may  be 
P*'^?«ent  or  absent*     There  is  always  a  rise  of  temjierature  with  the  onset 

of  the  disease. 

CHKONIC   APPENDICITIS. 

The  symptoms  of  chronic  apjiendicitis  differ  materially  from  those  of 
thp  acute  affection*  The  history  is  of  the  greatest  importance,  as  a  rule, 
altbough  many  cjjses  are  seen  where  no  history  of  a  previous  attack  can  be 
ol)taiQ6d.  Especially  is  this  the  citse  with  young  children,  the  former  at- 
tacks being  ascribed  to  slight  disturljances  of  digestion.     If  the  patient  be 
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seen  in  the  acute  exac5erbation  of  a  chronic  inflammation  the  symptoms  will 
generally  coincide  with  those  of  acute  appeo(lir*itis,  although  tlaey  may  nol 
be  so  marked.  In  these  cases  the  history  alone  will  tell  whether  we  haVe 
to  deal  with  a  case  of  acute  appendicitis  or  with  an  acuti-  exacerbation  of  a 
cb  run  ic  i  nfiam  mation . 

Between  the  attacks  the  patient  at  times  feels  perfectly  well.  Again,  he 
will  suffer  from  loa-^  of  appetite,  distnrhantv  of  tlie  di^^live  functions, 
nervousness,  restlessness,  fear  of  a  second  attael^j  pain  aud  tenderness  uu 
pre,5sure. 

The  three  main  symptoms  are  the  most  constant  and  the  nmst  charac- 
teristic of  chronic  inflammation  in  the  appendix,  or  of  the  result  of  inflam- 
mation of  that  organ.     A  thorougli  study  of  them  is  nei:'essary  to  diagnose 
the  condition  we  expect  to  find,  and  especially  in  giving  a  prognosis  as  toj^^ 
the  ultimate  outcome  of  the  trouble.  ^^ 

The  pain  is  the   most  constant  symptom  fonndj  and  it  can  be  said 
to  exist  in  all  apjiendit^s  in  which  there  has  been  inflammation.     Naturally 
it  IS  greatf^r  in  some  cases  than  in  others,  but  it  is  always  to  be  noti<.*c^l 
from  time  to  time.    This  |jairi  is  nt>t  always  due  to  an  inflannnatory  priK^ess 
present  at  the  time  the  pain  is  experienced.     As  was  sbowo  under  Etiol- 
ogy, there  are  eases  where  all  tlie  inflammatory  conditions  have  subsideil, 
but  in  which  the  pain  remains  as  a  result  of  nature's  attempt  to  bring  al)out^^_ 
a  complete  recovery.     In  these  cases  the  pain  is  almost  constant,  its  inteu^^f 
flity  de|>ending  upon  the  amount  of  tissue  that  has  l»een  destroyed  and  re- 
placed.    The  granulation  tissue  and  fibrous  conniHTtive  tissue,  which  are 
used  to  replace  the  eroded  and  uetTosed  tissues  of  tlie  apjiendix,  contract 
and  impinge  upon  the  nerve-endings  of  the  organ,  thus  setting  up  the  pain.       | 
Change  of  position,  irregularity  of  the  liowels,  traumatism,  or  violent  ex- 
ercise will   increase  the  pain,  which  is  more  constant  in  these  casc^  than  in 
those  in  which  the  inflammatory  conditions  persist  in  some  portion  of  the 
organ.    Witli  an  appendix  in  this  condition  there  will  be  much  less  rigidity 
of  the  alcKiomianl  walls.     Tfie  organ  can  Ix*  easily  palpatctl,  and  it  is  onl 
when  it  is  pressed  upon  that  we  find  marked  tenderness. 

In  cases  where  a  chronic  inflammation  persists  exeniciating  pain  is 
ex|ierienced  at  irregular  intervals.  This  is  caused  by  nature  attempting  to 
expel  the  secTetions  and  debris  acvnranlated  in  a  portion  of  the  lumen  to  tlie 
distal  aideof  a<-'<mstriction  tluTiugh  the  latter.  The  jmin  is  intense  at  these 
times,  but  does  not  hist  long.  The  tenderness  on  pressure  is  mor*©  marked 
than  in  the  former  cases,  but  not  so  nmch  so  as  in  the  acute  exa<*erbatioDa. 
The  rigidity  also  is  more  pronounced.  During  an  acute  exacerbation  the 
]min  is  almost  as  severe  as  duriug  tlic  acute  attack,  with  eorrespondiug  ten- 
derness and  rigidity.  The  tbllowing  *iise  will  illustrate  the  wndition  where 
we  find  eoustaot  pain  with  absence  of  inflannnation  : 

W,  T-,  aged  nine  y*^ars,  find  had  one  attack  of  acute  appendicitis,  from 
which  he  recoveretl  with  difficulty.  All  acute  symptoms  subsided,  with  the 
exception  of  great  pain  and  tenderness  on  pressure.     Pain  was  almost  con* 
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^,    Palpation  rc^'-ealed  little,  percussion  Dotliiiig.     Bowels  fairly  regular 

and.     appetite  giK)d.     Felt  well,  with  the  exeeption  of  the  pain  in  the  right  side. 

H4b«:^4)meri  opened  and  caecum  brought  into  the  wound.     Some  trouble  was 

H&l'^^^'rienei'iJ  in  IcK-iiting  the  appendix ,  but  it  was  soon  found  baek  of  the 

BcJft^mj^m  in  the  form  of  a  ronl-like  ImkIv.     It  was  removed  and  aljdominal 

'vot^m  mid  closed.     Pain  ceased  8oon  after  operation,  and  did  not  return.     Ex- 

ainm  xiation  f>f  the  apj>endix  showed  that  it  had  undergone  what  is  known 

as  o  111  iterative  inflammation.      The  lumen  was  entirely  ocehided,  and  in 

ua  j>crtion  of  its  entire  length  could  any  normal  tissue  he  found. 

'Xhe  bowels  in  chronic  a]>pendiciti3  are  generally  irregular,  mucous  diar- 

Irlioe^  alternating  witli  constipation. 
f  I^^ever  is  of  im])ortanre  only  wlien  of  the  hectic  type. 

'  Prognosis. — Tlie  prognosis  of  acute  appendicitis  depends  almost  wholly 

li]>43ri  the  treatment  instituttxL  With  an  early  operation  Aillowing  an  early 
disLi^nosis  the  prognosis  is  always  favorable,  the  mortality  under  stieli  cir- 
eixixistances  being  almost  «//.  Under  treatment  with  non-operative  inter- 
fer-ence  the  prognosis  must  always  Ix*  guanltHl,  even  unfavoi-able.  No  one 
csLTk  tell  what  course  the  disease  will  pursue,  and,  while  it  may  terminate 
£a'\rorably,  tliere  is  just  as  much  likelihood  of  the  inflammatoiy  process  con- 

■  tirfcuing  until  a  gjiugrenous  appendix,  perfbmtiou,  aljseess-fijrmation,  or 
g«-*iieral  purulent  peritonitis  results.  Of  one  hundred  and  twelve  eases  (in 
cl:*ildren)  reported  by  Holt  "  there  were  sixty-two  i-ecoveriea  and  fifty  deaths^ 

a  mortality  of  Ibrty-fivc  per  cent.     General  iHjritonitis  was  the  cause  of 

death  in  eiglity  j>er  ct^nt.,  pyaemia  in  eight  per  cent,  all  of  tlicm  being  pro- 
.  tra^jted  cases.'*  Operative  inter! creuce  wouhl  liave  redutxHl  this  mortality 
H  considerably. 

^^  When  the  c^se  is  under  the  opium  treatment  the  prognosis  must  be  even 

aiorc^  gnanJeil,  tor  tlie  opium  will  mask  all  tlie  symptoms,  ease  the  pain, 
^^^  clje<:k  tlie  restlessness,  the  patient  feeling  decidedly  Ijetter  and  giving 
the  physician  tin:  imjircssion  tluit  the  disease  is  under  control.  Many  times 
tile  reverse  is  the  tuse,  the  inHammatory  process  spreading  with  fatal 
'^pidity  and  showing  itself  even  to  the  experienced  eye  only  when  perfora- 
tion has  taken  place  or  general  peritoniLis  has  set  in. 

Subsidence  of  j>ain  and  even  of  tenderness  must  not  always  be  taken  as 
^^Vorable  symptoms,  nor  must  a  favorable  jirognosis  be  given  in  all  of  these 
*^^^*«8.  When  the  principal  tliree  symptoms — pain,  tenderness,  and  rigidity 
'  mve  subsided  to  a  degree,  the  prognosis  can  be  mncli  more  liopeful,  and 
y^t  even  here  we  are  liable  to  err,  as  the  following  case  will  illustrate  : 

it  L.  R.,  aged  twenty-six,  male,  had  been  in  jx*rfeet  health  for  years  ; 
^^  strong  and  active  and  had  wonderful  rceupcrati%'e  powci'i^.  Was  taken 
suddenly  ill  witli  crampVj  colieky,  paroxysmal  pain^,  nausea,  and  S4jme 
^'^'uiting.  Pain  st»<m  settled  in  the  right  iliac  fossa,  vvliere  there  were 
'^i^kefl  tenderness  on  pressure  and  rigidity  t>f  the  abiloniiual  walls.  Diag- 
**^'s  of  acute  ap|>endieitis  \sai5  made.  Temjierature  at  the  onsi't  of  the 
|.<luiea8e  was  slightly  higher  than  normal.     Under  frc»e  purgation  puin  and 
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tenderness  subBided.  No  siirgeoii  wan  called  in  consul tatiaii.  Patient  ap- 
parently grew  steadily  better,  but  still  liad  some  pain  and  tenderness,  with 
rigidity.  A  most  favorable  prognosis  had  been  given  from  the  first  sub- 
sidence of  the  pain.  When  apparently  recovered,  jjatient  was  oitlered  to 
the  shore  to  recuperate,  the  physician  thinking  him  well  cjunigh  to  traveh 
The  next  morning,  prior  to  departure^  patient  was  suddenly  seized  with 
excruciating  pain  in  the  regiou  of  the  apjiendixj  purnlcnt  peritonitis  of  a 
fulminating  cliaraeter  set  in,  and  he  died  the  same  day*  No  pijst-niortem 
examination  was  made^  but  it  is  probable  that  there  was  perforation  of 
the  appendix  or  rnptiire  of  an  alist^ess.  A  guarded  prognosis  would  have 
been  of  inestimable  value  to  the  physician  in  charge* 

From  our  present  knowledge  of  chronic  appendlcUU^  the  prognosis  in  H 
that  affection  must  always  be  guarded.  There  are  a  few  cases  where  the 
appendix  is  a  r?ause  of  great  suffering  to  the  jyatieut,  although  not  a  source 
of  immediate  danger.  They  arc  the  t*ases  where  there  is  total  obliteration 
of  the  lumen  of  the  organ,  Avith  cictatricial  impingement  on  the  terminal 
ner\"e- filaments.  As  we  are  unal>le  to  diagnose  those  cases  al>solntcly,  the 
prognosis  in  all  cases  where  there  has  been  an  attack  should  lje  decidetlly 
guarded.  Probably  eighty-five  per  cent,  of  all  appendices  that  have  been 
the  seat  of  an  inflammatory  process  are  a  source  of  great  danger  to  the 
patient.  An  acute  exacerbation  is  liable  to  supervene  at  any  moment,  thus 
placing  the  patient  again  in  jeopardy  of  his  life. 

Frequent  attacks  make  the  prognosis  more  unfavorable,  not  only  on 
account  of  the  trouble  in  the  ap[>endix  itself,  but  also  because  of  the  many 
adhesions  that  are  liable  to  be  formed  at  each  attack.  The  mortality  in 
cases  operated  on  l>etween  attacks  is  almost  nU, 

Dia^noslB. — The  diagnosis  of  acute  appendicitis  is  rarely  a  difficult 
one  to  make,  as  we  almost  always  find  three  symptoms  present  upon  whieli 
a  positive  diagnosis  can  be  made.  These  are  the  sudden  onset  of  colicky^ 
paroxysmal  jjain  which  l>ecomes  lo(mlized  in  tlie  right  iliac  fossa,  tenderness 
on  pressure  over  the  site  of  the  api>endix,  and  either  unilateral  or  bilateral 
rigidity  of  the  abdominal  walla  in  one  previously  well.  Unfortunately, 
these  symptoms  cannot  always  be  recognized  at  once  in  children,  for  the 
simple  reason  that  they  arc  oflen  masked  by  an  opiate  which  has  been 
given  by  the  mother  or  nurse  to  allay  the  pain  of  a  supposed  mild  attaek 
of  indigestion.  Under  these  circumstances  a  positive  diagnosis  cannot  be 
made  until  the  eilcct  of  the  opiate  has  worn  off,  or  until  there  are  unmis- 
takable signs  of  abscess- formation  or  of  purulent  peritonitis.  While  tlie 
colicky  pains  at  the  onset  of  an  attack  of  appendicitis  we  very  similar  to 
those  of  acute  indigestion,  the  former  very  soon  become  localized  in  the 
right  iliac  fossa,  and  are  then  associated  with  tenderness  on  pressure  and 
rigidity  of  the  abdominal  wallsj  while  the  latter  remain  more  general  and 
then  disappear.  Nausea,  vomitings  cunstipation  or  diarrhcea,  restle^^sness, 
furred  tongue,  slight  fever,  are  common  to  a  great  many  disea^ses  of  child* 
hood,  and  therefore  but  little  reliance  can  be  placed  on  them  in  making  a 
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diagDoeis  of  api^>cndicitis.     Especially  is  this  so  on  at-couot  of  the  fact  that 
one  or  all  of  them  may  be  present  or  absent  in  acute  append icitis. 

Sume  difficulty  may  be  experienced  in  diagnosing  appendicitis  from  in- 
tnaetiseeption.  In  the  latter  affection  we  find  intense  jjaiii,  colic,  vomiting, 
tmestDiis,  and  bloody  stools.  There  is  but  a  slight  rise  in  temperatnre,  if 
anj,  A  tumor  can  almost  always  be  found  to  the  left  uf  the  mediaQ  line 
or  through  the  reftum.  The  trouble  is  very  rare,  except  in  the  very  young. 
In  cases  of  internal  strangidation  there  is  no  demonstrable  tumor. 
Vomiting  is  constant,  becoming  fecal  in  a  short  time  unless  the  strangula- 
tion be  relievetL  There  is  obstinate  constipation,  and  no  flatus  cnn  lie  ex- 
pt'llttl.  There  is  no  hu'alixed  jmin  nor  teuderoess  with  rigidity,  Tlie 
tennjeratnre  is  normal  or  subnormal* 

The  diarrhoeas  of  children  may  be  differentiated  from  apj>endicitis  by 
the  absence  of  localized  symptoms  in  the  former.  Appendicitis  may  l>e 
locoDapauied  by  bloody  stools,  tenesmus,  and  diarrhcea,  all  of  which  may 
tend  to  a  Diistaken  diagnosis.  This  can  readily  be  cleared  up  by  a  local 
eiamimition. 

In  typhoid  fever  we  often  find  iiain  and  gurgling  in  the  right  iliac  fossa, 
with  general  disturbance  of  the  digestive  function.  The  pnjdromal  period 
<rf  Uphold,  the  general  lassitude,  the  epistaxis,  the  headache,  the  tempera- 
tofe,  and,  finally,  tlic  typlioid  spots,  will  present  a  diltcrent  picture  frnm 
tiiat  of  acute  append iuitis.  In  the  later  stages  of  appendicitis,  where  there 
«8»been  general  septic  absorption,  the  diagnosis  may  be  more  difficult  to 
"teke,  Spotii  may  ijc  present  in  Ijoth,  botli  may  run  a  similar  cxjurse  of 
•^er,  the  spleen  will  be  enlarged  in  both,  and  las*iitnde,  weakness,  and  dLs- 
^ftrUnce  of  the  digestive  system  will  l>e  similar,  Tn  these  cases  a  careful 
^udy  of  the  history  of  the  case,  with  a  thorougli  local  examination,  will 
&t*xierally  suffitx*  to  remove  all  doubts. 

Inflammation  in  an  appendix  holding  a  post-cie<'al  jwisititm,  when  asso- 
^^fitpt]  with  pus- format  ion,  may  be  C4)nsidcr<3d  as  a  peri  nephritic  abscess. 
*^  ihe  latter  affection  there  will  be  less  marked  digestive  symptoms,  there 
'"^11  be  some  decidctl  change  in  the  urine,  the  pain  and  tenderness  will  l>e 
^^iiw\  deep  in  the  posterior  part  of  the  loin,  and  the  abdominal  walls  will 
^  flaccid  instead  of  rigid. 

In  abscess  of  tlie  abdominal  walls  the  cxillection  will  be  cin^timscribed 

*^  in  the  superficial   fascia,  diffuse  if  iK'twceu  the  muscular  layers.     The 

^^dling  will  move  with  the  abdominal  walls,  and  there  will  bt^  hx'al  and 

^^^tteiitutional    evidence   of   pus,    with    absence   of  intestinal   disturbance. 

-^Ciege  symptoms,  with  the  history  of  tlie  case,  will  render  a  diagnosis  lje- 

■  ^^^en  an  abscess  and  apj>endicitis  comparatively  easy. 

In  hip-joint  disease  we  find  a  characteristic  deformity,  impairment  of 

normal  movements  of  the  joint,  aiThing  of  the  lumbar  spine  when  the 

limb  18  extended,  and  pain  referred  to  the  knt^.     There  is  absence 

iotestiDa]  disturbance.     The  history  of  the  case  will  point  tr*  ••  '^*seaae 

►wer  in  its  course  than  appendicitis.     In  rases  where  tliere  J  f- 
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ficulty  in  diagnosing  between  it  and  appendicitis,  anEesthetization  has  been 
recommended,  uoder  which  the  true  condition  of  the  joint  can  be  deter- 
mined. 

A  psoas  absce«%s  may  be  confounded  with  the  later  stages  of  appendi- 
citis where  there  has  been  pus- formation  in  the  latter  affection.  In  psoitis 
there  is  much  less  })ain,  with  but  little,  if  any,  rise  in  tem[)erature ;  fluctua- 
tion is  more  pronounced  and  more  general.  There  will  be  absence  of  sudden 
onset,  of  intestinal  diisturbanee,  and  of  peritoneal  symptoms.  These  symp- 
tomSj  with  a  careful  examination  of  the  spine  and  iliac  bones,  should  always 
cknr  up  any  doubt  in  tlie  diagnosis. 

In  lumbar  abscess  the  slow  onset,  and  the  absence  of  acute  pain,  of 
rigidity,  and  of  intestinal  disturbance,  will  preclude  a  diagnosis  of  appendi- 
citis. It  is  well  to  remember  that  acute  or  subacute  suppuration  in  the 
right  iliac  fossa  is  almost  always  due  to  appendicitis. 

Treatment. — Apj)endicitis,  whether  acute  or  chronic,  t^  esseidiaUy  a 
surgicai  afffdi(mf  and  should  be  placed  at  once  under  the  care  of  a  skilful 
surgeon.  The  trutli  of  this  statement  is  beuoniing  recognized  in  direct  pro- 
portion to  the  general  knowledge  of  the  course  ami  uncertainties  of  the  dis- 
ease, and  at  the  present  time  only  those  who  have  but  a  limiteii  idea  of  the 
ct^urse  of  the  afTH'tion  and  have  seen  hut  a  few  cases  attempt  to  treat  appen- 
dicitis without  the  advice  of  a  surgeon. 

Providefl  a  diagnosis  sliall  have  been  made  before  general  purulent 
peritonitis  and  cnlk[)se  have  set  in,  the  only  thorough  treatment  of  appen- 
dicitis is  the  removal  ol'  the  oi^n.  Ojieratiou  is  the  only  prixtdure  by 
which  we  can  be  certain  of  curing  our  patient.  It  is  true  that  some  caaee 
do  recover  from  an  attfick  of  appendicitis  without  an  operation,  but  the  per- 
centage of  those  tliat  rea)%^er  from  the  dkea«e  is  almost  nlL  After  an  attack, 
the  patieut  posj^esse^,  in  almost  all  cases,  an  appendix  that  is  the  scat  of  a 
subacute  or  chronic  inflammation,  with  constrictions  in  its  lumen,  thickened 
walls,  necrose<l  patches  of  mucous  membrane,  adhesions  binding  it  to  adja* 
cent  structures,  encapsulat*^  pus;  in  short,  it  is  an  organ  that  is  diseased, 
and  in  which  a  treacherous  inflammation  is  likely  to  spring  up  at  any 
moment  that  may  not  only  cause  great  suffering  and  distress  to  the  [lattent, 
but  place  his  very  life  in  jeopardy.  Tiic  aises  where  this  condition  does 
not  i>ei-sist  are  so  small  numerically,  when  comparetl  with  tbooe  in  which  it 
does,  tliat  they  are  {>racti(*tilly  not  to  Ix^  considered. 

The  main  reason,  however,  why  the  appendix  should  be  removed  as 
soon  as  possible  is  that  no  one  can  state  ^K^sitively  what  course  the  disease 
is  taking.  All  symptoms  may  subside  to  a  marke<i  degree,  and  yet  the 
disease  may  be  i>rogressinir  rapidly  towards  gangrene,  pcTforation,  general 
peritonitis,  or  what  not.  Coidd  we  iKjint  with  cca*tainty  to  this  case  or 
that,  and  say  positively  that  it  would  recover  frr^m  an  attack,  or  that  it 
would  go  on  to  fatal  re.sults  without  operative  interference,  there  would  be 
but  little  trouble  in  dealing  with  tlie  disease.  Such  is  not  the  ease,  how- 
ever.    While  the   api>endix   remains,  there   is  a   lurking  discasi^  present 
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which  may  spring  forth  without  waniin":  and  eost  the  patient  his  life.  The 
poaeessor  of  a  once  inflani<x1  ap|Knidix  .should  be  given  the  lienefit  of  the 
doubt  as  t<:i  the  niurse  the  disease  inaj^  pursue,  and  be  relieved  of  the  seat 
of  the  affection, — the  ap|>end!x. 

But  there  ai*e  some  ca.ses  where  this  is  inipraeti cable  on  acc^junt  of  an 
objection  to  operation,  bet^use  of  some  underlying  eontra-indication  to 
anffisthetization,  suc4i  as  Bright's  disease,  diabetes,  advanced  tuberculosis, 
and  so  on.  Under  such  eircunistiiiiees  the  only  altcnmtive  is  tlie  expcML-tant 
treatment.  This  consists  of  rest  in  bed,  tlie  pro]>er  adraiiiistration  of  laxa- 
tives, the  alleviation  of  the  jmin,  and  a  regulate<l  diet. 

With  the  onset  of  the  disoise*  tlie  patient  slionld  Ije  put  to  l>ed,  and  kept 
there  until  all  inflararaation  has  snbsideil,  The  dorsal  decubitus,  with  the 
legs  drawn  up,  will  generally  l:>e  chosen  by  the  patient,  as  the  pain  is  less 
severe  in  this  position.  It  is  always  well  to  place  a  large,  firm  pillow  under 
the  knees,  in  ortler  to  assure  as  much  ease  to  the  patient  as  possible. 

Laxatives  should   be  administered    at  once.     The  most   ivreferable  is 
castor  oil,  because  it  will  empty  tlie  Ixjwel  of  all  its  contents  and  will  not 
dniiii  the  intestinal  circulation  of  its  serum.     Where  there  is  pnmouna^d 
QftUBea  with  vomiting,  or  where  the  stomach  will  not  retiiin  the  castor  oil, 
calomel  should  be  administered,  preferably  in  the  p<nvder  form,  with  a  little 
bi'oarl>>nate  of  s<xlium  to  liasten  its  aftion.     It  is  often  advisable  to  give 
Ae  calomel  from  the  beginning,  on  account  of  its  six>thiug  effect  on  the 
8tomai-?h.     Salines  sliuuld  be  given  when  depletion  of  the  intestinal  circula- 
tion is  required.     The  main  objtx:tion  to  salines  is  that  they  will  caust^  a 
fr^Bc  watery  evacuation,  but  will  allow  solid  jiarticles  to  remain  in  the  bowel, 
*  defect  that  is  not  noticed  when  ciistor  oil  is  administered. 

I  believe  that  laxatives  should  be  given  in  the  beginning  of  every  attack 

"f^  appendieitis.     Diarrhtea  does  not  act  as  a  eontra-indication,  as  this  con- 

"Uion  generally  calls  fur  laxatives  as  urgently  as  does  the  opposite  one  of 

^Ustipation.     I  give  a  laxative  with  a  threefold  purj>ose  :  to  relieve  pain  by 

"faring  the  intestinal  tract  of  all  irritating  materials  ;  to  diminish  the  viru- 

*^«i<yof  the  attack,  as  t  believe  tlie  presence  of  foreign  or  imtating  material 

the  intestinal  tract,  and  cs[iccially  in  that  jjfU'tion  adjacent  to  the  cjecum 

*1  appendix,  has  a  favorable  influence  upon  the  development  of  the  in- 

^'Ming  micro-organisms ;  and  to  set  up  an  active  peristalsis  in  the  intestine 

*M  appendix,  and  so  aid  the  latter  in  ridding  itself  of  any  aljnormal  mate- 

^ul.    The  a^lministration  of  laxatives  is  contrary  to  the  teachings  ol"  many 

^tQineiit  mirge<»ns,  (Hit  my  ejtixTienci^  justifies  me  in  the  statement  that  it  is 

the  only  sucrx^ssful  fx^>rni  of  treatment  when  operation  eannot  l>e  j>erformed, 

^odnlso  the  only  one  that  will  aid  in  clicking  the  disease  and  at  the  same 

tinie  prepaid  the  intestinal  tract  for  (>|ierative  interference,  \(  of)eration  be 

AWderf  upon.     If  given  early,  before  nature  has  matted  together  coils  of 

intestine  with  adhesions  for  the  pitr|w)se  oi' protecting  tlie  general  peritoneal 

<avity,  they  cannot  be  other  than  decidedly  iielpfuL     J^ven  after  some  ad- 

bceiooa  have  been  formed,  the  waves  of  peristalsis  cause  much  less  danger 
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to  the  patieot  thau  would  a  full  boweL  Tl*e  danger  of  break iog  up  form-" 
iDg  adhesions  is  more  than  coimter balanced  by  the  good  derived  from  a  free 
evacuatiou  of  the  bowels.  In  the  later  stages  of  the  disease,  however,  after 
the  barrier  between  the  pus-bearing  appendix  ejr  an  abseess  and  the  general 
peritiiiieal  cavity  has  been  formed,  active  purgation  is  not  advisable,  as 
peristaltic  contraetions  may  destmy  the  only  safeguard  wliicli  prevents  a 
purulent  peritonitis.     Mihl  purgation  at  this  time  is  always  advis^iiible. 

The  alleviation  of  the  pain  has  always  lieen  one  of  the  greatest  bug- 
bears to  the  attt^nding  physician  or  surgeon.  The  patient  in  the  thn>es  of 
an  acute  attack  <»f  appendicitis  docs  anifer,  undoubtedly,  and  the  natural 
instinct  of  the  attendant  is  tu  make  his  patient  Bfi  eoni  fort  able  and  a^  free 
from  pain  u»  ]>ossible.  Hypodermics  of  morjihine  or  large  doses  uf  opium 
are  given,  and  the  {latient  blesses  the  doetor,  being  free  from  his  suffering 
at  once.  Opium  does  relieve  the  pain,  but  it  also  binds  up  all  tlie  secre- 
tions, cheeks  the  Iwwels,  masks  tlie  sympt^jms,  every  guide  by  which  the 
physician  is  led  to  a  proper  knowledge  of  the  course  the  disease  is  pur- 
suing. It  also  causes  retention  of  gases  in  tJie  intestinal  tract,  with  conse- 
quent distention,  and  increases  the  nausea.  But  the  woi-st  objection  to  the 
use  of  any  form  of  opium  is  the  masking  uf  the  symptoms.  Many  a  mis- 
taken diagnosis  has  been  made,  untoward  symjitoms  have  develupcd  with- 
out the  knowletlge  of  the  attendant,  and  many  times  a  surgeon  lias  been 
called  too  late.  Pain  is  nature's  great  and  most  reliable  signal  of  distreivs  ; 
it  is  her  means  of  telling  us  that  some  part  of  the  human  organism  is  in 
need  of  prompt  attention.  In  no  class  of  cases  is  this  signal  of  as  much 
unportance  to  nature's  assistiints  as  in  intra-al>dominal  affections,  and  espe- 
cially when  such  a  treacherous  disease  as  a]v|>endicitTS  Ls  under  consideration. 
The  patient  m  relieved  from  pain  while  under  the  influence  of  opiura,  and 
tije  impression  is  given  that  the  disi*ase  is  abating.  Such  may  be  the  case, 
but  more  often  the  |>atient  who  is  now  lying  quietly  will  in  a  short  time  be 
writhing  in  agonies  pnxluced  by  perforation  or  jiunilent  }»eritonitis.  The 
surgtM^n  is  then  called,  and  he  hnds  the  abdomen  distended,  whetlier  from 
the  effects  of  the  opium  or  from  peritonitis  he  cannot  state ;  the  )>atient  is 
still  drowsy  from  the  o|>ium  and  cannot  answer  fptestions  intelligently  ;  the 
tenderness  on  pressure,  and  conswpiently  much  of  the  marked  rigidity  of 
the  alxlominal  walls,  have  disappeared,  whether  on  acoount  of  the  abeyance 
of  the  dlsea.se  or  from  tlie  effect  of  the  drug  no  one  can  tell.  Thus  all 
symptoms  are  masked,  hidden  from  the  consultant,  aud  the  best  he  can  do 
is  to  guess  at  the  condition  within  the  alKlnminal  cavity  and  act  aecording 
to  the  surmise,  or  give  a  very  guarded  {irognosis  and  await  the  subsidence 
of  the  narcosis.  Had  laxatives  been  given  in  place  of  opium,  the  pain 
w^ould  have  been  alleviated  somewhat,  nature  would  have  lieen  free  to  signal 
distress  if  need  be,  and  the  surgeon  would  have  known  at  once  the  true 
state  of  affairs.  If  ])aiu  increases  after  purgation,  operation  is  indicated, 
as  perforation  is  about  in  take  place  or  pus  has  formed. 

With  the  localization  of  the  pain  over  the  appendix  an  ic«-bag  should 
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be  applied  to  tlie  abdominal  walls  over  the  seat  of  tho  greatest  tenderness. 
Thi?<  is  ofWo  ubjeftioiiflhle  U)  the  patient  at  first,  but  he  will  soon  become 
Act?ti8tome(l  t^>  the  t'old,  and  the  tilleviatioii  of  tlie  pain  will  induce  him  to 
keep  It  iu  plai^.  Often  the  iSf?vercHt  pain  oC  an  acute  apjieudicitis  will  be 
I  entirely  relieved  in  a  short  time  by  the  application  of  an  ice-bag.     Again, 

^K  Ileal  may  he  more  aeiM^ptable  iu  the  jiatieut,  and  tnr|>entine  stupes  may  be 
^"  applied  in  these  eases.  Dry  cold  is  always  preferable,  however,  as  it  acts  as 
j^  local  ana?sthetic,  modifies  the  degree  of  inflammation,  and  hastens  reso- 
lution. 

^H  Blisters^  leeches,  the  application  of  the  tioctnre  of  iodine,  are  all  eon- 

^1   4.«^-indicated,  becanse  they  *h>  nu  g*j(jd,  and  also  Ixx-anae  tliey  add  to  the  dis- 
oomfort  of  the  j>atient, 

Enemata  should  be  given  in  conjunction  with  laxatives,  but  never  to  the 
«Laccliision  of  the  latter.  In  cases  of  constipation  cDusequent  upon  a  para- 
13^ tic  condition  of  the  intestine,  forced  enemata  should  never  Ije  given,  as 
tH  IS  condition  often  indicates  ptM^foration  of  the  appendix  and  the  enema 
might  be  forced  into  the  general  peritoneal  cavity,  a^  the  following  case  will 
iJJ  tjstrate : 

Mr.  B.,  aged  twenty-seven,  was  seized  suddenly  with  cnimp*like  pain 

*x»     the  abdomen,  accompanied  by  nausea  and  vtmiiting.     Morphine,  gr*  J 

[C^*015),  was  administered  by  his  physician.     All  symptoms  immediately 

Twelve  hours  later  pain  reappearetl,  localized  in  the  right  iliac 

with   tenderness  on  dc^p  palpation.      Temperature,  100°-101^  F.  ; 

l^i^Xse,  95.     No  apparent  4^haiige  in  liis  condition  fur  about  ten  days,  when 

^^*^»tiaate  constipation  associated  with  tympanites  set  in.     Purgatives  were 

^^tiainistered  without  cffeil.     A  forced  enema  was  then  given,  but  little  of 

*^    ^^etuming  from  the  Ixjweb     Obstruction  diagnosed. 

Upon  examination  I  found  exwssive  distention,  extreme  tenderness  of 

-    abdominal  walls,  temperature   102*'   F,,  and  a  rapid,  running  pulse. 

*^^-lpation   impossible  Ix^causc  of  the  distention ;    rectal  examination  nU. 

^^^U^nosh  of  ap|x*ndicitis  with  peritonitis  consequent  upon  perforation  was 

^^^*^e  from  the  history  of  the  case. 

Operation   by   incision  through  the  right  semilunar  line.     Peritoneal 

*^^vity  filled  with  pus,  foeces,  and  fluid.     Caecum  lifted  up,  when  it  was 

'^^nd  that  the  appendix  had  either  sloughed  off  or  had  been  forced  off  by 

^*^^   high  enema,  leaving  a  liole  in  the  posterior  part  of  the  cfficum*     The 

*^l*^ning  in  the  CBecum  was  closetl,  the  |>eritoneal  cavity  drained.     Patient 

*^v<?r  reacted  fi-om  the  operation* 

At  times  asafetida  supjiositories  will  relieve  the  i>ain  by  emptying  the 
"^»wel  of  gas;  belladonna  suppos^itories,  gr.  ^  (0.015),  will  relieve  the 
l*^xysms, 

Tlie  diet  should  consist  of  those  foods  which  leave  as  little  residue  in  the 
mU'stinal  tract  as  possible.  Broths^  beaten  eggs,  j)eptooized  milk,  whey, 
viittermilk,  or  strained  riee  and  gruels  may  be  given.  In  chronic  appen- 
dicitis, where  operation  will  not  be  allowed,  or  where  it  is  eontra-inditated 
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forate  at  any  time  eitlior  into  the  general  peritoneal  cavity  or  into  the  pus 
cavity,  resulting  in  purulent  peritonitis  in  the  one  case  and  in  fecal  fistula  it 
the  other.     The  cases  are  very  few  where  the  appendix  cannot  l>e  remove 
and  I  believe  that  it  should  be,  whenever  possible,  even  if  we  have  to  ioH 
vade  the  limiting  membrane  of  the  pus-oavity  lo  find  it.     The  dauger  of 
leaving  the  ap{>eiidix  in  the  alxlnminal  cavity  is  mueh   grater,  io   m| 
judgment,  than  the  danger  attendant  upon  its  removal,  in  the  majority  oj 
cases.     The  proper  rlistrilnition  of  gauze  to  |>revent  infection  of  the  perito-1 
neum,  with  cui-cful  attention  to  every  detail  of  technique,  will  lessen  the 
danger  of  removing  the  organ  to  such  an  extetit  tliat  I  do  not  hesitate  to^H 
remove  it  whenever  possible.     The  only  exceptions  to  be  made  to  this  ruieS 
are  found  in  cases,  espeeiatly  children,  where  the  oonstitutional  condition  of 
the  patient  would  nut  warrant  a  protraeted  aoBesthetization*     In  those  cases 
I  always  advii*e  liberation  uf  the  pus,  to   Ije  followed  by  removal  of  the 
appendix  as  soon  as  the  patient  has  sufficiently  recovered  to  permit  of 
aec*  jndary  o i>erat i on . 

Althougli  a  strong  advocate  of  the  removal  of  the  appendix  in  almost^ 
every  case  of  inflammation  of  that  organ,  yet  there  are  a  few  conditions 
under  which  I  prefer  to  delay  operation.     When  we  find  a  patient  with 
persistent  vomiting,  a  leaky  skin,  a  mpid,  running  pulse,  a  diffuse  peri- 
tonitis and  signs  of  collapse,  1  believe  tliat  operative  interfei"ence  is  contra- 
indicated.     Under  these  conditions  an  operation  would  invariably  be  fol- 
lowed by  loss  of  life*     Ice  to  the  a  1x1  omen,  t^loniel  pushed  to  free  purgation, 
a  small  fly-blister  below  the  eusifbrm  cartilage,  nutritious  euemata,  with, 
stimulants  in  the  form  of  whiskey  or  champagne,  and    hypodermics  of 
strychnine,  give  a  more  hojieful  prosj>ect  than  would  operation.     When  the 
{peritonitis  has  subsided  and  the  coostitutioual  addition  warranto,  oi>eratioo^^ 
may  be  perform<>d  with  a  much  better  proguosis.  ^M 

Operation,— When  possible  to  carry  out  all  the  precautions  necessary 
to  insure  an  aseptic  field  of  operation,  this  should  U^  done.  In  chronic 
cases,  where  the  operation  is  performed  between  the  attacks,  this  can  be 
acxx>mplished,  but  many  cases  have  to  be  operated  on  at  once,  and  thus  no 
time  is  afforded  for  the  preliminary  treatment  of  the  field  of  o}>eration. 
The  aljdomen  should  always  be  washed  with  soap  and  water,  ether,  or  alco- 
h<il,  and  an  antiseptic  solution.  When  time  allows,  the  patient  should  be 
given  a  bath  with  soaji  and  hut  water,  followed  by  rinsing  with  boraei 
add  solution.  The  al^donien  should  then  be  thoroughly  washed  wittt^ 
thymol  or  green  eoap^  particular  attention  being  jmid  to  the  umbilicus. 
The  entire  abdoraeu  should  be  shaved,  to  remove  auy  hairs  or  loose,  dead 
epidermis.  Soap  and  water  should  follow  the  shaving,  to  be  followed  in 
turn  by  washing  with  etlier^  turpentine,  and  alcohol,  to  remove  any  fatty 
material  that  may  remain.  The  paits  should  then  be  washed  with  a  cor- 
rosive sublimate  solution,  1  to  lOCXK  A  sterile  towel,  or  a  lai'ge  piece  of 
gauze  wet  with  sublimate  solution »  should  l)e  placed  over  the  part  and 
allowed  to  remain  until  the  time  of  operation.     After  ame^thetization  th^ 
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to  the  abscess.      Further  division  neoeesaij  to  locate 
fecal  coneretioii  foand,  and  large  hole  in  Cfficum.     Latter 
ivity  packed.     Patient  made  a  good  recovery, 
lie,  aged  seven  years,  taken  sick  November  2,     Complained 
'  abdominal  pains,  had  fever  and  repeated  attacks  of  vomiting.    On 
I,  two  days  later,  abdomen  was  tense  and  very  tender  to  the  touch. 
»on  right  side.     Temperature,  101^  F.     Appendix  behind  the 
I  shaped  like  a  letter  S ;  much  pus  in  [jelvis,  offensive  in  odor.     Ap- 
(ix  removed ;    eaviU'  cleaned  and   packed  with  gauze.      Made  slow 
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n  chronic  appendicitis,  where  the  inflammation  has  subsided  into  a 

loiite  or  chronic  state,  with  exacerbations^  the  appendix  should  lie  re- 

between  the  attacks^ — that  is,  during  the  subsidence  of  the  inflam- 

m.     If  we  could  tell  p«3sitively  those  very  few  cases  which  possess  an 

entirely  occluded  lumen  after  an  attack  of  appeodicitis,  in  which  there  is 

^Imtled  suffering  but  no  inflammation,  we  might  Ijc  able  to  overcome  the 

pain  wthout  operative  interfereua?.     But  this  cannot  be  done  at  present, 

and,  rather  than  nin  the  risk  of  leaving  a  thoroughly  diseased  organ  within 

the  abdominal  cavity,  all  appendices  that  have  once  been  the  seat  of  iuflam- 

™>tion  should  \ye  removecL     It  must  l)e  borne  in  mind  tliat  ever\'  attack 

prices  the  patient  iu  jeoi>ardy  of  his  life,  and  that  the  ndhesions  formed  at 

^^Cie  attacks  render  the  removal  of  the  or^an  more  diflicult  and  add  to 

*w^  pavity  of  the  opration.     The  mortality  following  ojx^rations  fn  chronic 

*f»pp«»dicitis  is  practirnlly  nti.     The  result  of  leaving  an  apj^kendix  tliat  has 

"^'fia  the  seat  of  inflammation  in  the  alxlominal  cavity  is  such  that  the  pa- 

"^t  is  generally  a  chronic  invalid,  witli  indigestion^  const iimtioii  or  diar- 

"k^ta,  and  mental  anxiety  on  account  of  the  fear  of  a  snL>scf|nent  attack  ;  he 

«i8  to  take  the  greatest  care  of  his  diet,  and  is  deprived  of  those  things  which 

'^^y  be  of  the  greatest  rf4ish  to  him  ;  he  is  liable  to  snffcr  from  an  acute 

''xaoerbation  at  any  time,  without  a  moment*s  warning,  that  will  imperil 

his  life. 

In  csLse^  where  pus  has  formed  it  should  Ix'  lil>crafted  without  delay,    A 
^day^'  delay  might  make  the  limiting  membrane  stronger,  but  of  this 
*«  cannot  be  sure.      There  is  always  a  liability,  even  a  probability,  that 
^'^e  limiting  membrane  will  rupture  spontaneously  and  allow  the  peritoucal 
^^ivity  to  l>e  floodi»d  with  a  ]>uruleat  mass  ;  the  apj^cndix  may  slough  away 
'tjm  the  cfeeum,  or  l>e  the  seat  of  perfonition  ;  septic  infection  may  take 
pUoe  with  consequent  meta'^tatic  abscesses,  pyelo-phlebitis,  and  abscess  of 
4i  liver.     At  times  the  appendix  will  ccmstitiite  part  of  the  limiting  mem- 
•Itoe,  and  will  r)ecome  harder  to  remove  as  the  adhesions  become  firmer 
snd  more  solid,  if  the  process  of  protection  is  not  interrupted  by  some  un- 
toward occurrence.     The  pus  should  be  lilx^mtcd  at  once,  and,  when  possi- 
ble, the  ap|>endix  should  be  removctl.     If  the  appendix  be  left,  in  mtit,  the 
sett  of  the  trouble  will  still  remain  within  the  aMominal  cavity,  and  the 
pltieDt  will  be  under  tlie  ban  of  a  disc^ascHJ  organ.     This  is  liable  to  jier^ 
Vol.  v.— 48 
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Ill  cases  that  are  free  from  pus  the  caput  eoli  should  be  drawn  into  the 
wound  and  the  apixiiidix  locat<Kl.  This  can  easily  be  done  by  following 
the  anterior  longitudinal  baud  iu  the  I'ud  of  the  ciecuni,  at  which  point  the 
appendix  always  arises*  Pieces  of  gauze  should  be  placed  in  the  wouud, 
around  the  cieeuiUj  iu  order  to  preclude  the  jHjssibility  of  infectiog  the  |)eri- 
toueuni.  One  of  two  procedures  should  be  followed  in  removal  of  the  ap- 
pendix from  the  esecum.  In  the  fimt,  a  circular  incision  should  be  made 
around  the  base  of  the  organ,  through  the  serous  *x»venug,  alxjut  one-eighth 
of  an  inch  fix>m  its  junction  with  the  csecum.  The  serous  coat  should  then 
be  rolle<l  up  in  the  form  of  a  cuff,  A  ligatui'e  should  be  thrown  around 
the  appendix  clu^^e  to  the  cieeum,  and  firmly  tied.  The  appendix  is  then 
tti  be  removed,  and  the  end  of  the  stump  touched  with  a  piece  of  gauze  wet 
with  sublimate  solution.  The  cuff  should  then  be  rolled  i>ver  the  stump 
and  sutured  in  place.  The  entire  stump  should  be  invaginated  into  the 
wall  of  the  caecum,  line  silk  and  the  Leml:>ert  suture  being  used  to  draw  the 
cset'um  over  it.  In  the  set'ond  proc«lui*e,  an  elliptical  incision  should  be 
made  arotuid  the  base  of  the  apjR^ndix  and  through  the  entire  thickness  of 
the  walls  of  the*  cieeuni.  The  entire  appendix  is  thus  removed,  and  the 
eon&et|uent  oijeniug  in  the  csecum  can  l^e  readily  closed  with  fjue  silk  and 
the  Lembert  sutui-e.  This  is  the  more  thorough  course  to  pursue,  as  it  re- 
moves every  particle  of  the  affected  organ.  It  is  also  much  easier,  and  re- 
quires le.ss  time  in  its  execution  than  does  the  stump  and  cutf  method. 

After  the  appendix  has  U'cu  removed,  the  cierum  shiiuld  Im?  returned  to 
the  alidominal  cavity,  IxHng  preveutefl  fi'om  bulging  into  tlie  wound  by  a 
large  piece  of  gauze  placed  lietween  the  wound  and  the  bowel.  In  closing 
the  simple  incision,  the  edges  of  the  wmiml  may  be  approximatfxl  and  held 
in  pla(*e  either  by  simple  sutures  of  silkworm  gut  intn»duced  through  all 
the  tissues,  including  the  skin^  fascia,  muscles,  aponeurosis,  and  perito- 
neum, or  a  buried  quilted  suture  may  be  used.  All  sutures  should  be  in- 
troduced before  the  remaining  piece  of  gauze  shall  have  ben  removed. 
After  this  has  been  taken  out  of  the  abdominal  cavity,  the  sutures  are  to 
be  fastened  and  an  aseptic  dressing  applied. 

In  dosing  the  wouud  luaile  in  tlie  McBumey  operatiou,  the  several 
layers  should  Ije  sutinixl  separately*  The  pcritoueum  slmuld  lie  closed 
with  a  continuous  catgut  suture.  The  other  layers  in  turn  should  be 
uni te<l  with  cAUitinuous  sutures  of  either  fine  silk  f^r  catgut.  The  wound 
in  the  skin  vnn  Ix;  cIoskI  with  a  lougitudinal  buried  suture,  or  with  inter- 
rupted sutures.  This  form  of  o|wration  will  give  practically  four  wounds 
in  the  abdominal  walls^  all  of  which  are  opposetl  to  each  other,  and  none 
of  which  extends  tliniugh  tlie  entire  thickness  of  the  parictes.  All  super- 
ficial stitches  can  lie  removed  in  ten  or  twelve  days.  An  aLMlorainal  l>inder 
should  then  be  applitxl,  and  the  j>atient  allowctl  to  sit  up.  Two  weeks  is 
generally  sufficient  flir  a  perfect  recovery  from  an  op€*ration  in  a  case  that 
hm  been  free  from  pus. 
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THE  SURGICAL  TREATMENT  OF  CONGENI- 
TAL ANORECTAL  IMPERFORATION. 


Bv    RUDOLPH    MATAS,  M.D. 


The  surgical  treatment  of  tbtj  congenital  dofurmities  of  tbe  ancHrectal 

region  which  interfere  with  the  partial  or  eomplete  evacuation  of  the  intes- 

H    tioal  contents  embraces  a  great  miniWr  of  proeedures.     The  surgeons  who 

"     have  projvosed  them  have  always  hehl  two  erssential  indieations  in  view  : 

first,  to  give  immediate  relief  to  the  intestinal  tension  bv  removing  the  oh- 

stniction,  and  thus  establish  the  fecal  eirenlation  ;  and,  second,  to  establish 

Ian  anal  outlet  that  would  as  neiirly  as  possible  imitate  the  ftinetions  of  the 
natural  orifice. 
Success  in  accomplishing  this  porpuse  must  be  measured  hy  the  fulfil- 
ment of  tiertain  conditions.  The  new  anus  must  give  easy  and  painless  exit 
ta  the  faeces  whatever  their  ermsistenee  may  be.  It  should  be  (controllable, 
— i,e^y  able  to  close  hermetically  and  voluntarily  in  the  intervals  between 
tlie  acts  of  defecation.     It  must  be  |»laced  in  the  most  favorable  situation, 

I  considering  that  fur  this  purpose  there  can  l>e  no  lietter  .site;  than  that 
which  was  originally  seleetetl  by  nature  herself.  Finally,  all  these  wndi- 
dons  must  be  permanent  and  not  liable  to  retntgressive  changes  in  the  lapee 
of  time. 
The  congenital  malformations  which  call  for  the  restoration  or  the  crea- 
tion of  the  anal  outlet  are  the  subject  of  numerous  classific-ations,  of  which 
Bodenhamer's  division  into  nine  sjiec^ies  (as  statinl  in  vol,  iii.  p.  322  of  tliis 
Cjclopiedia)  is  still  the  most  |K>puhir  and  praetital.  From  the  clinical  and 
■  operative  point  of  view,  the  entire  group  of  ano-reetal  defects  may  be 
<livided  into  two  gi'eat  classes.     The  fii^t  cxiraprises  all  the  congenital  mal- 

»  formations  of  the  anus,  incl riding  in  this  category  abnormal  narrowing  or 
Rtenofiis,  occlusion  by  membnines  of  varying  degix?cs  of  density,  partial  or 
Complete  al)sc*ntx^  of  the  annSj  and  other  abnormalities  of  configuration. 
Tlie  second  includes  the  malformations  of  the  rectunj :  (1)  in  a  cul'tk'^sac 
«t  a  variable  distance  from  the  fMTinenm  ;  (2)  its  termination  in  fistuhms 
<>r  other  abnormal  ii]>eniug  into  the  neighboring  pelvic  oi"gans  or  channels, 
^tich  as  the  bladder,  the  vagina,  ot  the  urethra,  the  normal  anus  being  pi'es- 
_^tit  or  absent;  (3)  by  moi-e  or  less  imi>erfe*'t  and  always  anomalous  termi- 
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nations  in  the  skin  of  tli<^  genital  or  perineal  region^  the  normal  anus  being 
absent  or  imj>Grfeetly  tleveloi>ed  ;  (4)  by  a  cloaca  in  common  witli  the  vagina  ;^ 
(5)  finally,  the  total  ab.sence  of  the  rectum.  ^ 

It  is  my  object  to  consider  in  this  article  mainly  the  surgical  treatment 
of  the  obstructive  or  ati-esie  raalformations  of  the  ano*iiectal  outlet,  in  wbieh^ 
there  is  no  avenue  whatever  (not  even  a  fistnlaus  coninauuication  with  ati<«^| 
other  viscos)  for  the  escape  of  tlie  intestinal  contents,  and  in  which  prompt 
action  is  required  to  save  the  life  of  the  new-born  iufant. 


TOTAL  IMPERFORATION   OF  THE  ANORECTAL  TRACT. 


I 


Under  tliis  heading  shall  be  grouped  all  those  cases  in  which  the  anus 
and  rectum  have  felled  to  meet  through  dciivtive  development  of  either 
the  prt>ctodfeum  or  tlie  enteron,  and  in  which  the  terminal  j)ouch  of  tlie 
colon  or  rectum  is  at  a  greater  or  less  distance  from  the  perineum.  The 
anuB  may  be  well  formed  or  rudimentary^  or  it  may  be  totally  ai>sent ;  but 
in  either  case  it  does  not  communicate  with  the  upper  intestinal  tract.  The 
variations  in  the  relative  distance  of  the  I'ectal  pouch  from  the  perineum 
may  measure  from  a  few  millimetres  to  five  or  more  centimetres,  or  the 
enteron  may  he  entirely  alisent  and  remain  out  of  the  pelvis  altogether. 

An  imiKirtant  fact  to  rememlwr  in  this  conua^tiun  in  that  in  the  vast 
majority  of  the  recorded  cases  of  ano-rectal  deformity  the  i-ectal  end  of  th^fl 
colon  or  enteron  exists  and  occupies  some  p^irtion  of  the  pelvis. 

The  t^ses  in  which  the  rectum  is  totally  aljsent  or  is  totally  inaccessible 
through  a  perineo-sacral  ojiening  are  rektively  few.  Bodenhamcr,  whose 
enidite  and  laborious  researches  have  made  him  fneih  prifieeim  among  th€ 
systematic  writers  on  the  subject,  colhx-tt^l  a  total  of  fcnir  hundred  and 
sixty-five  cases  which  he  had  gathered  from  all  sources  up  to  1879.  Out 
of  this  total  only  Species  VJIL  and  IX.  of  his  classifimtion,  in  which  the 
nK'tum  and  cohm  are  totally  absent,  furnished  the  comparatively  small  ciin- 
tingent  of  forty -one  ol>m^rvations,^  It  is  immaterial  for  our  i>resent  pur- 
pose what  these  particular  variations  are.  Suffice  it  to  say  that  we  must 
deal  with  the  ^i^roup  generit^lly,  as  the  differentiation  of  the  species  is  most 
frequently  imiJOSvsible  at  the  tjetlside.  The  surgeon  iias  but  one  course 
open  before  him,  and  that  is  to  pi-esume  that  there  i^  a  rectal  pouch  in  the 
[>elvis,  and  that  it  is  his  duty  to  find  it  and  place  it  as  near  the  natural  out- J 
let  as  possible  or  in  the  region  which  will  most  nearly  apprimeli  the  situatioE 
of  the  anal  orifice. 
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CONSIDERATIONS   INTRODUCTORY   TO  THE  OPERATIVE  TREATMENT 
OF  COMPLETE   ANO-RECTAL   ATRESIA,  ^ 

Whenever  the  diagnosis  of  total  iniperfomtion  has  l)ec*n  made,  it  is  the 
duty  of  the  mecli(?al  attendant  to  create  an  outlet  for  the  intestinal  etjnteut^ 
and  this  must  be  done  as  quickly  as  possible.     No  more  delay  is  periniasi- 
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ble  or  justifiable  than  the  time  rwjoii^td  in  fttloquately  preparing  for  ail 
aseptic*  op^ratioo* 

The  dineet  causes  of  death  in  imjKrforate  infants  are  fiteroorBemia,  |T<?ri-l 
tonitis,  paralysis  of  the  bowel  with  excessive  tympanites,  and  possible  ex- ' 
hiiustion  from   stereoral  stasis,  whieh,   in  addition  to  the  priTefling   con- 
ditions^ favors  ttie  absorption  of  toxins  and  the  migration  of  iote.stinal 
micro-organisms.     The  raeconhira  is  sterile  at  birth  (Welch),  but  it  bix^fxnies 
ifipidly  eoutaminated    after  extra-uterine  life  hat?  begun.      The  infliionw 
of  these  causes  in  deterniining  the  results  of  optTations  is  diret*tly  pro|jor- 
tlaual  to  the  length  of  time  that  has  elapsed  since  birth  ;  hence  the  emphasis 
laid  by  all  niiMjern  authorities  upon  openiting  early.     The  resistance  of 
the  imperforate  infant  to  traumatism  is  inversely  proportional  to  the  time 
th^i    has   elapse*]   since  birth.      The  longer  operative   interfeiTence  is  de- 
Im^-ed  tlt€  less  will  be  the  resistance  to  shoi^k.     The  rapidly  increasing  ex- 
perience gathered  in  recent  years  in  the  latest  methods  of  operative  relief 
by    sacrectomy  or  sarTotomy^  intra-pf^ritoneal  expku-ation^and  the  combin*'*! 
sacTxi-abdominal  o|>erations  demonstrates  tliat  the  new^-horn  in'iant,  when 
fre^  from  sepsis,  compares  most  favorably  with  the  adult  in  the  capacity  to 
■"^^sist  traumatism.    Mmlern  exi>erience,  therefore,  emphatically  confirms  tlie 
dietaof  Bodenhamer  (1860)  and  Girald^(1865),  who  were  foremost  among 
wc*  masters  of  the  past  generation  to  repudiate  the  tradition  that  the  new-bom 
in&nt  is  incapable  of  resisting  severe  tmumatism.     It  is  not  so  much  to 
™ock  as  it  is  to  sepsis  tliat  the  new-born  infant  is  particularly  snaoeptible. 
There  is  no  external  sign  or  physical  criterion  by  which  we  ntay  deter- 
•^^in©  the  actual  anatomical  conditions  betbi'e  opTation  in  the  majority  of 
<5«»e8.     The  presence  or  al)sence  of  the  anus,  the  cmwistcnce  of  pelvic  (osse- 
ous) deformities,  the  evidence  of  fistulous  communications  with  the  gi'uito- 
ttriiiar^^  tract,  arc  all  suggestive  but  imreliable  indications  of  the  anatomical 
^^tumioii  and  i-elations  of  the  rectid  ampulla. 

Neither  can  we  depend  ujKjn  the  introduction  of  guides  in  the  l*!adder 
or  vagina  to  determine  the  presence  or  absence  of  the  enteron,  or  tt*  ind irate 
't»  relative  [wsition  in  tlic  hollow  of  the  sacrum.  The  use  of  the  tnjcar  or 
**^ploring  aspirating  neitlle  is  also  fallacious,  often  positively  dangerous, 
^^lug  to  the  liability  to  peritoneal  contamination.  The  cases  relatetl  by 
Oiiersant,  Edwards,  Curling,  Girahl^s,  Cripi>s,  Jawbi,  Whaiton,  Anders, 
[tWny,  and  otiiers  are  suthcieut  to  convince  any  one  of  the  dangers  of 
mch  methods  of  exploration. 

On  the  other  hand,  the  introdiietion  of  guides  into  the  bladder  and 

/ma  is  almost  a  necM^ssary  preliminary  In  all  cases,  in  onler  to  facilitat-e 

recognition  of  tliese  parts  and  to  pn^vent  injury  U>  them  in  subsecjuent 

luipulations.    The  only  pnsitive  mcthtnl  i»f  cstablisiiing  tiic  diagncwis  of  the 

anatomical  *^mdition  is  by  actual  o|ieratioii,  aidtxl  hy  digital  exploration 

Ihe  |)elvic  contents.     How  to  aceomplisli  tliis  now  engages  our  attention. 

^lie  various  prtx^edyrcs  that  have  Im-cu  sugg*^tcd  with  the  view  of  over- 

bg  intestinal  obstructioji  mused  by  congenital  an o- recital  im perforation, 
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according  to  the  anatomical  conditions  that  have  been  encountered,  may  be 
classified  as  folio wb  : 

A.  Lower  or  infra-pelvic  ujwrations. 
L  Involving  the  soft  jiarts  tmly, 

L  Puncture  or  incision,  with  dilatation  i»f  the  membranous  septa 
or  diaphragm  which    separate  the  anal   cul-de-sac  from    the 
distended  entcrun  aljovt*, 
2.  Typical  perineal  prm^toplasty  (Amussat,  1835),  with  or  with- 
out excision  of  the  aual  cul-de-saCj  when  this  exists, 
II.  PerrDeal    metlKKk   involving  the   {>elvic   skeleton,  in   order  of 
severity. 

1.  Coccygeal  di,'?placemcnt  baekwar^l  (Delens,  1874)* 

2.  Median  fxK-cygotomy  (Polaillun,  1875). 

3.  Median  sacro-coccygotoray  (Vincent,  1887). 

4.  Parasacral  incision  (Vinc€»nt,  1887). 

5.  Single  o^)teopla8tir  flap,  inulodio^  sacrum  and  coccyx  (Roux, 
1889,  Kydygier,  Rhcn,  ef  a/.). 

6.  Median  sacro^cotrygotomy  with  bilateral  osteoplastic  flaps 
(Heiuecke^  1887,  Kocher,  Jeannel,  BoreUus,  Moreslin, 
Sieur). 

III.  In  all  i>f  these  procedures  the  peritoneum  may  be  purposely  and 
freely  opened  for  exploratory  purijc^scs  (Sti'onieyer's  suggestii»n). 

B.  Up|)er  or  auteriyr  alMloniinal  metliods, 
1.  Primary  median  or  lateral  exploratory  coeliotomy,  to  recog- 
nize anatomical   position  of  rectal  ampulla  and  detach  it 
irom  the  (peritoneum  or  mcsenter>%  so  as  to  create  a  perineal 
auiis,  without  etjlostomy  (Dclageni^rc,  1894). 

2>  Secundary  median  or  lateral  exploratory  cnieliotoniyj  with 
same  object,  after  failure  of  previous  iierineal  exploration 
(McLeod,  Chalot). 

3,  Secondary  inguinal  colostomy  (Littre),  aft^r  failiure  of  perineal 
exploration,  with  immediate  attempt  to  restore  continuity 
of  rectal  outlet  to  amis,  after  drainage  of  Ixvwel,  the  rectal 
end  beiug  guided  to  the  perineum  by  a  probe  intrmlnced 
through  colostomy  orifice  (Chaput,  Stephen  Paget,  d  a/.). 

4*  Primary  colostomy  without  j>erineal  exploration,  with  secon- 
dary attempt  at  restoration  of  c^intiouity  nf  bowel  to  |M^rineal 
aniLs  at  another  witting  (Martin,  Chassaignae,  Launelongue, 
McC'ormac). 

5,  Itiguiual  colostomy  witli  |*ernmnent  artificial  anus  (Littre)  in 
left  iliac  region,  or  csBcotoniy  (Pillore)  when  the  sigmoid 
flexure  and  colon  ai'c  miaHing, 

6.  Enterostomy  (N^laton)  when  condition  of  imticut  js  omi  rriti- 
cal  to  risk  further  exploration  for  rectum  or  colon  ;  tliis  can 
be  a|*plied  in  floral  as  well  as  in  inguinal  regions. 


Three  typtcal  ioeialoTU  In  the  s&crnl  region  whleh  Hn;  uppHcablc  to  etMt  of  eonfrnltftl  inoi 

imperrorjitiou 


FiO*  L— Biramcra/  Tifpe  (VJnrent.  Zuc^kerk&iidl.  W61fl«fr).    This  cftD  bo  rtidUy 
trunveme  seotion  iuUj  No  2, 

Tta,  Q.—Singk  Sttiiti  OtttD'Tefflimmtarif  Finn  (BlUrulh.  Rheri,  Rydygier,  Roux),  Wh«Q  nmWIirf, 
flup  {k  turned  over  to  the  right.  It  may  involve  complete  transversie  toctioii  of  the  caitltiitafQaiafl 
on  »  level  with  ibe  third  i>iicrai  foram*  n,  or  it  iji«y  be  utiliied  for  t&teriLl  snerecujiiiy. 

¥\Q.^— Median  Cbc^i/gfo-Saertttofny  (method  of  elertiun)     Hlmplc  medlaa  nectMm  of  CotCfK 
mcrtim  mmy  be  sufficient,  with  retraction,  fur  expltimiciry  pnrposes.    One  or  two  Lit«rml 
llApB  in«y  be  lendlly  niobillaed,  if  reqnired.  by  the  iwldiUtJii  of  nn  upper  truisvent 
with  the  lower  border  of  the  third  Mcrnl  forameu.    '1  he  i&me  median  inci«loQ  mftj  be 
typical  Kimske  aacrectumy,  but  Uils  b  not  recommended. 
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V     CO JJ81DERATI0NS   ON  THE  COMPARATIVE    MERITS  OF  THE  VARIOUS 

H  METHODS   OF   SURGICAL    RELIEF. 

^r  Since  the  ideal  result  of  operative  i liter ferenee  in  ca^es  of  oongenital 

irti  jjerfumtioo  is  the  restoration  of  the  intestinal  outlet  io  its  normal  situa- 
tioMj  or  iu   the   perineum   i»r   periueo-saeral    region   with   go<jd   fimctional 
(sj>liiiic'teric)  control,  it  is  natural  that  the  aim  of  all  surgeons  should  have 
l>^^^ll  from  the  earliest  historic  {>eriixl  to  attack  the  lM>we!  at  its  terniinus 
'wi^tli  the  vi€*w  of  creating  a  j>enneal  anus.     In  this  respeet  the  surgery  of 
th^    present  day  has  not  modifietl  tlie  ilominant  surgical  rulcj  which  has 
fiJ'^^^ays  been  to  l^in  all  opemtive  pro4:edures  Uy  the  (kt! ileal  route*     While 
th^  advent  of  a^[>^is  and  the  success  of  intra* peritoneal  o(>erations  in  the 
rixoc3ern  ]>erii>d   have  k^   many  surgeons  to  advocate  the  primary  intra- 
I>e^i*itoneal  exploration  by  laparotomy  for  tlic  reetignition  of  the  anattjmical 
Ges^t.  of  the  obstruction  as  an  initial  procedure,  the  evidence  gathered  up  to 
tlio'    present  demonstrates  that  the  greater  chaiuii?  of  success  not  only  in 
f^av^ing  life  but  in  securing  the  best  functional  results  rest  with  the  surgeon 
'^^'lio  first  begins  hia  intervention  by  the  perineal  route.     The  older  sta- 
t  IS  til's  of  Curlingj  GiraldcSj  Bo^lenliamer,  Cripjis,  and   Ducunm  are  con- 
fti*n:ied  in  this  re^spcil  by  the  later  statistics  of  Andei"s,  who,  cumpiling  his 
dat-o.  from  cuses  treatetl  solely  in  the  antiseptic  ].»eriml,  demoDstratcs  the 
^•■^ater  Ijenignity  and  success  of  the  perineal  method  as  a  primary  opera- 
tion.    Thus,  up  to  1889  Ducuron's  statistics,  which  were  a  compilation  of 
^Jl     previous  tables,  show  that  the  draple  |K^nneal  methmls  (exclusive  of 
saoral  oi>erations)  yieldctl  61.0  i>er  cent,  raoitality  and  transperitoneal  eo- 
l*^*tonay  (Littrc)  62.6  i>cr  t^nt.     In  1893  the  improved  tct*hnique  r^f  the 
*®^"ptic  periml  cnableil  Andci-s  to  show  that  in  one  liundred  tuses  the  mor- 
*^ity  of  primary  perineal  proctoplasty  had  been  reducxxl  to  28.44  per  t^ent., 
P^Htieal  incisions  and  other  irregular  procedures  (trocar  pu net ui-es,  dilata- 
tions, etc*,  on  the  old  plan)  3*2/22  per  cent,,  while  the  Lit t re  culotomies 
^ow  52*8   per  c^nt.   mortality.     While  the  su|>tTiority  of  the  |>enncal 
'^^^hod  as  a  primary  procedure  is  maintained  by  the  vast  majority  of  mtwl- 
^*rn  oyjerations,  it  is  far  from  my  intention  to  deny  the  advantages,  and,  in 
*^<^y  alj«M.>lute  necessity,  of  resoiting  to  piimary  oolotomy  or  enterostomy 
^^^  the  pur|>ose  of  creating  an  alxlominal  artificial  anus  in  certain  cases. 
^11   that  I  would  insist  ujKm  is  that  the  j>erineal  ojjeration  by  itself,  or  as 
^^ified  by  reccjit  deveh^pmeuts  in  the  Burgery  of  the  jielvis,  is  the  meth<xl 
^^  election  in  all  cases  of  complete  ano-rectal  ira]>erforation  in  which  the 
*<i?au^  jf^  st*on  before  feeal  stasis,  septiiwmtaj  and  exhaustion  have  set  in, 
^^^en   the  prime  object  of  the  ojierator  is  to  save  life,  regardle.ss  of  the 
'<ithRe*qnent  functional  i-esult.     It  is  plain  that  when  such  conditions  of 
^^'^ine  constitutidual  de[>ression  exist  as  to  demand   the  most  rapid  and 
'"tain  way  of  creating  an  outlet  for  the  rctaiiRnl  mei-ouium  primary  eo- 
^^^Hiy  or  enterostomy  is  the  only  choice  left  to  the  conservative  o|>erator; 
■^xitter  how  repugnant  this  may  Ik-  to  his  surgi<"al   inclinations.     The 
^^^   argument  in  favor  of  colotomy  as  n  primary  o|)emtion  in  tlic  j>ast  was 
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due  to  the  imperfectiuns  and  limitations  of  the  perineal  operation.     The 
narrow  limits  of  the  prioeal  ^^mv  uiid  the  fear  of  infecting  the  [K'Htoneum 
mused  the  mirgeon  to  lose  miieli  and  vahiable  time  in  searching  for  tin 
undesf/endetl  re*"tum,  so  that  this  Ixjwel  ua^  often  missed  even  when,  by  the^ 
mmiern  methods,  it  eouhl  have  been  easily  discoveretl  aiul  o|x^n<xl  at  the- 
perineal  or  perineo-saeral  wound.     This  liability  to  miss  the  lx»wel  afler 
long  and  fruitless  sefircli  <i!\en  eompelled  the  surgeons  to  perform   ilia 
eolotomy  under  the   most  ilisadvantageous  ciiTumstauces,  which  seriouslyj 
militated  agaiust  the  success  of  the  final  operation  (colostomy) ;  hence  thi 
dispositioo  to  favor  colostomy  as  a  primary  operation  in  many  quartera.] 
But  the  recent  extension  given  to  the  i>erineal  operation  by  ixx'eygeo-saeral 
incision  and  the  moilified   Kniske  operation,  witli  tlje  demonstrated  adv^an- 
tage^  of  the  intra-peritoneal  exploration  of  the  pt^lvia  through  the  perineal 
incision,  as  Strouieyer  first  syggest<xl,  has  enormously  increased  the  chances 
of  success  by  the  perineal  oiK*ration,  and  has  made  the  vast   majority  of 
cases  of  imperforation  amenable  to  thfs  procedure.     The  contm-indicatior 
to  the  perineal  or  extended  perinen  sacral  o|>eration  are  not  bttsetl  so  ranch 
on  anatomical  grounds^viz.,  tlie  narrownc^ss  ol'  ttie  pelvis,  the  distance  of 
the  rectum  from  the  |)erineum,  or  tlie  danger  of  wounding  the  peritoneum 
— as  was  formerly  the  east?,  but  are  grounded  almost  exclusively  on  the 
general  condition  of  the  patient  as  to  viability  at  the  time  when  the  sur- 
geon is  called  upon  to  interfere  in  his  behalf. 

THE   PERINEAL   OPERATION:    PROCTOPLASTY. 

The  operation  of  proctoplasty,  by  which  is  meant  tlie  creation  of  an 
anal  orifice  imitating  the  natural  outlet  of  the  i^ectum,  was  not  known  or 
undei'stf)od  until  1835,  when  Amussat  laid  down  the  rules  for  its  proper 
performance.  Prior  to  this  time  tlie  ulceration  for  tlie  relief  of  au<>rec*tal 
imperforation  consisted  simply  in  the  introduction  of  a  trocar  vntli  the  view 
of  tapping  the  redal  pouch,  or  of  |KTinual  incisions  of  variable  length  and 
dcjrth,  followed,  if  necessary,  by  the  use  of  the  trocar  aud  dilating  agents. 
Then  the  sole  aim  of  the  operator  was  to  reach  the  rectal  ampulla,  and  it 
was  a  great  triimiph  if  he  sut^cceilcd  in  tapping  and  draining  it  by  a  happy^H 
punctLU^  or  a  plunge  of  the  bistoury  made  in  the  dark.  After  this  was^' 
done,  a  long,  tedious,  and  usually  unanccessfnl  pnx^ess  of  dilatation  fol- 
io we'd,  wliifh  had  to  be  kept  up  for  years  under  penalty  of  recoutraction* 

The  oltjeL-tions  to  the  motiiotl  vf  simple  puncture  and  incisions  in  com- 
plete obstruction— viz,,  septic  peritoneal  or  {r^Ivic  infectitm  and  perirectal 
infiltration,  followed  by  secondary  cicatncial  recontmctiim — are  too  well 
known  to  retjuire  further  (M>nsidcratii>n.  They  may  be  dismissed  with  the 
simple  statement  that  they  have  no  place  iu  the  surgery  uf  the  prt»sent^  ex- 
cept as  historic  landmarks  in  the  evolution  of  the  operation  of  |>r<K'toplastv.| 

The  new  ojx^ration  proposed  by  Amus^t,  and  practisetl  by  him  in 
1835,  marks  a  great  step  in  advance;  of  his  prinlecessors,  and  is  to  be  re- 
garded as  one  of  the  most  eouspieuous  lauduiaiks  in  the  history  of  this 
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branch  of  surgen'.     Amussat  prtj|x»sed  that   not  only  should   the  ret'tal 
pouch  be  sought  fur  by  a  free  and  systematic  dissection  of  the  perineuui, 
bat  (and  this  was  the  gi^eat  merit)  tliat  after  it  had  l)een  found  it  should  be 
froely  detached  from  its  surroundings,  so  tJiat  it  miglit  l>e  dragged  to  the 
level  of  the  skin,  wliere,  after  oiK'ning  and  evacuating  it,  the  mucous  mem- 
brane could  be  sutured,  without  tension,  to  the  skin,  where  it  would  unite 
by  primary  intention.     Thus  woiihl  a  continuous  rauc^jus  lining  Ix*  formed 
for  the  anal  passage  which  woukl  prevent  fecal  contamination  of  the  wound 
permanently  protect  the  parts  from  future  cicatrieial  contraction.     The 
"manifest  advantages  of  Amussat 's  operation  over  the  old  methods  rapidly 
gained  for  it  general  acceptance,  so  that  it  soon  became  the  classical  opern- 
tioo, — a  position  which  it  holds  to  the  present  day  in  all  eases  in  which  the 
rectal  pouch  is  accessible  by  the  perineal  route.     The  essential  principle 
involved    in    Amussat\s   pnxtnlurt* — viz.,    the   establishment  of   a   direct 
.mucoas  channel  hiding  from  the  reetum  to  the  skin,  tliiis  preventing  a  gap 
^^fhich  would  be  tillcHl  with  tnintracting  cioatriciai  tiasue — is  the  one  to  be 
w^memlx?red  in  performing  a  modern  proetoplaaty  (r/^w^rd^,  anus ;  TtAd^aitv^ 
"^x>  form),  which  must  be  restirtcd  to  whenever  the  rectal  ampulla  can  be 
fcarought  to  the  level  of  the  j>erineum  (perineal  or  noi*mal  proctoplasty),  of 
^  lie  coccyx  (coccygeal  pnx*toplasty ),  or  nf  the  sticrum  (sacral  proctophisty). 
Presuming  that  the  practitioner  is  called  upon  to  deal  with  a  case  in 
^^^hich  there  is  a  total  aual  otxjlusion  (Species  II,,  ITI,^  IV*,  of  Bcxlen- 
B-m^mer),   in   whi<*h  the  anus   may  Ix*  totally  absent,  or  exists  as   a   mere 
"%^«stige,  depression,  pigmented  spit,  or  is  fully  forraeil,  like  a  cul-de-sac,  or 
^Afcimble,  the  steps  of  the  operation  shouhl   Ije  as  follows :   (1)  a  simple 
p^&ritieal  incision  Ix^ginning  from  tlie  peri ncMj-s^Total  junction  and  cmling  on 
*-4ie  tip  of  the  t^ocyx,  or  starting  an  inch  l>elow  the  vulvo-f>erineal  com  mi  s- 
®ttre  in   the  female  (if  the  anus  m  well  formed,  it  should  be  split  in  tlie 
■^Eiedian  line  on  its  posterior  margin  and  carried  hack  to  the  tip  of  the  coc- 
^x);  (2)  disse^^tion  in  the  median  line  down  to  sub|Teritoneal  fat,  carefiilly 
i^pecting  the  levator  fibres ;  (3)  search   Ibr,  and   iscJatiou   of,  the  rectal 
pfmch  J  (4)  dragging  of  the  pouch  to  the  level  of  the  skin  in  the  perineal 
Wound,  followed  by  (5)  puncture  and  evacuation  of  the  nxlum,  and  (6) 
stiture  of  its  mucosa  to  the  skin  by  careful  suture.     Such  would  l>e  the 
^tep  of  a  typical  Amussat  proctoplasty  in  simple  cases. 


THB  ANAL  INFUKDIBITLUM  (PROCTOD^«LTM) :  ITS  TREATMENT. 
I  have  thus  far  considered  only  those  relatively  simple  caaes  in  which 
the  rectal  |x*uch  is  easily  discovered  by  extra'pcritrmeal  manipulation  and 
IS  readily  dragged  ilown  Ur  the  |K'rineal  wound.  This  easy  termination  of 
the  0[>eration  is,  however,  tar  from  being  the  invariable  rule,  for,  as  surgeons 
all  know,  often  more  serious  and  trying  complications  combine  to  thwart  the 
piir}Kiaeof  the  oj>eration.  Before  proceetliug  further  it  will  be  convenient 
to  consider  the  question  whether  we  should  always  avail  ourselves  of  the 
anoa  and  its  cuhde-sac  (the  "anal  thimble'')  and  allow  these  to  i-emain 
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undisturbed  when  tliey  exist     In  simple  cases  it  is  unnecessary  Ui  incr 
the  tmumatism   and  complic^ate  the  operation  by  its  excision,  especially 
when  all  that  may  be  required  to  i-estore  the  cootiuuity  at"  tbe  recto-ana 
tract  is  t<>  perforate  a  thin  membranous  partition  which  alone  interferes 
with  the  escape  of  the  raeL-onjiini.     But,  unfortunately,  in  the  majority  this 
is  not  the  case,  and  the  iu fundi bul urn  of  the  rudimentary  anus  is  an  im- 
pediment to  a  perfect  proctoplasty  and  must  be  sacrificed,  though  it*?  ex- 
cision must  be  done  in  a  manner  that  will  respect  as  closely  as  possible  the j 
subjacent  tissues,  and  cs|>ecially  the  muscular  fibi^es  of  the  sphincters,  if| 
these  exist. 

When  the  rectal  |>oueh  is  short,  and  terminates  trMi  far  from  the  natural 
opening  to  [>ermit  its  fixation  at  the  normal  anal  or ific*e,  the  only  alternative, 
is  clearly  to  create  the  anus  at  the  lowest  possible  |K)int  and  leave  the  origi^ 
nal  prfjctodseum  without  disturbance.     Biit  when  the  rectal  |x>uch  has 
freeJy  dissected  from  its  surroundings,  and  is  rendered  flaccid  by  the  evacu-" 
ation  of  its  contents,  it  is  not  only  long  enough  to  rt>ach  the  normal  anal 
mai-gin,  but  leaves  a  reflundancy  of  mucous  membrane  which  may  eve^ 
exceed  the  amount  required. 

In  such  cases  I  believe  it  is  a  l>etter  plan  to  remove  entirely  the  mucxisa 
of  the  anal  cul-de-sac  down  to  its  junction  with  tlie  skin  by  careful  diseeo- 
tion  and  substitute  for  it  the  mucous  menjbrane  of  the  entemn.  It  is  fea- 
sible to  dilat-e  the  existing  anai  infuudlbuhuu,  and,  after  excising  its  dome, 
to  suture  the  bowel  to  the  anal  mucous  membrane  within  tlie  edge  of  the 
sphincter  (circular  procto-rectorrhaphy),  or,  again,  to  unite  the  enteron  to 
the  posterior  mai'gin  of  the  divided  anal  tliimble  (lateral  procto-rector- 
rhaphy),  as  was  done  successfully  in  a  recent  ease  by  myself;  or,  in  an 
emergency,  it  may  suffice  to  dilate  the  anal  sphincter,  perforate  the  dome  of 
thecul-desuc,  and  invaginate  the  rectal  [K>uch  through  it,  after  which  it  can 
be  held  in  plaice  by  two  anchoring  sutures  to  tlie  skin  until  [>eritoneal  adhe- 
sions form  that  w^ill  hold  the  iuvaginated  surface's  in  a  firm  joint.  But  all 
these  methods  are  untried  and,  I  believe,  unsatLsfm-tory,  and  the  l)est  pro*M 
cedure  is  the  one  previously  advocated, — *viz.,  to  excise  the  original  ana|| 
infundibulum  in  loto^  leaving  only  the  marginal  mucosa  intact,  atid  suturing 
it  to  the  retlal  pouch  at  its  etlge. 

The  fear  that  incontiucnce  of  {seces  may  follow  this  operation  ne 
not  be  entertained.     When  the  anus  can  Ije  placed  in  its  normal  positic 
and  the  mucosa  of  the  infundibulum  alcjiie  is  disstH^te<l  away,  the  sphinete 
fibres  are  not  injured  sufficiently  to  impair  the  ultimate  functional  vuk 
of  the  sphincter  apparatus* 


STRUM EYERS  SUGGESTION,   OR  THE   INTRA-PERITONEAL    EXPLORE 
TION    OF  THE   PELVIS   THROUGH    A   PERINEAL   INCISION. 

Thus  far  I  have  considered  only  those  simple  cases  of  imperforation  it 
whieli  the  operator  is  able  to  rfHT»gnize  the  rectal  poucli  in  the  subperi tone 
tissues  of  the  j>elvis  at  a  ctmi|Miratively  shoi't  distance  from  the  peril 


TREATMEl^  OP  CONGENITAT.   ANO-RECTAI.   IMPERFOEATION. 


765 


skin,  and  is  able 


serious 


jchor  the  anipulla  at  the  site  of  the  noiTiml  anus  with- 
.  We  must  now  ctJiisider  the  graver  problems  that 
confrrjnt  the  opt^mtur  when  he  Unds  (1)  tijat  he  cannot  resicli  tfie  niisi^ing 
rectal  pouch  by  the  ordinary  ijerineal  0{>eiii ng  j  or  when,  (2)  having  discov- 
ered it,  he  finds  that  it  is  inijHjssible  to  drag  it  down  without  lacerating 
the  jK?nneal  wound*  It  is  in  trying  U)  solve  these  two  prohlems  that  the 
smrgeons  of  the  present  day  have  distinguished  themselves  and  have  added 
new  resourees  tu  the  perineal  operation. 

•  The  older  operators^  even  up  to  very  recent  times,  hxjked  upon  the  acci- 

dental ofiening  of  the  peritoneum  in  this  operation  as  a  great  ealaniitv,  and 
if  they  insisted  so  formally  in  following  the  hollow  of  the  sacrum  in  their 
puncrtures  and  explorationSj  it  was  more  to  avoid  injuring  the  peritoneum 
ihao  to  prevent  accident  to  the  bladder  or  other  organs. 

■  Their  fenm  made  them  illogical :  for  after  losing  valuable  timej  some- 
times hours,  in  ineffectual  subperitonciil  manipnlations,  in  which  the  greatest 
caution  w^as  observed  to  avoid  an  accidental  tear  of  the  serosa,  they  aban- 
doned the  lower  route  and  proceeded  to  do  delil>erately  what  they  had  been 
trying  most  strenuously  to  avoid,^ — viz,,  to  open  the  peritoneum  l>y  another 
operation,  and  incur  the  risk  of  its  iniection  by  creating  an  artificial  anus 
io  the  groin. 

H  This  imx^nsistency  did  not  est^ajR'  the  observant  mrnd  of  8tromeyer,  who 

for  the  first  time  in  1844  expresses!  the  opinion  that  if  the  rectal  pouch 
<?ould  not  l>e  found  aiVr  a  tiircful  sub|x.*ritoneal  search  in  the  perineal 
ground,  it  was  proper  to  ojien  the  peritoneum  in  the  pelvic  floor  in  order 
that  the  presence  or  absence  of  the  rectal  cul-de-sac  be  promptly  ascer- 
tained. 

■  Stromeyer's  operation,  as  the  Germans  call  this  procedure,  was  never 
att:4?mpted  by  himself,  Imt  Liesrink  ajiplied  it  fur  the  first  time  iu  1H72  and 
obtained  a  brilliant  result.  In  this  cas*^  the  dilated  end  of  the  colon  was 
f"eougnized  tlirough  the  open  i>eritoneum  at  a  depth  of  seven  centimetres ; 
the  gut  was  then  seized  with  blunt  forceps  and  <  I  ragged  to  the  opening, 
^bere  it  was  sutured  and  opened.  The  child  made  an  easy  and  rapid 
»^ecovery.  After  this,  Kronlein  (1879),  Anders  (1881),  Vincc^nt  (1886-87), 
A,  Mayo-Robsfin  (1887),  Cripps  (1892),  Judwiu  (1891),  have  reported 
*^^ses  in  which  this  was  delibei'ately  done,  antl  the  example  of  these  opcra- 
^^Ps,  combined  with  the  authoritative  adv^icacy  of  this  procedure  by  Frulieh, 
^ochier,   Commandeur,   Durand,  RobsoUj  Anders^  and  others,  justify  a 

K  ^'esiirt  to  this  mode  of  exploration  at  an  early  stage  of  tlie  oj)erati<>n  when- 
H  ^er  the  exigencies  of  the  case  may  demand  it.  At  any  rate,  it  is  not  likely 
^B  that  we  shall  read  many  more  ar-eounts  of  those  prolonged  manipulations, 
^H  ^^  exhausting  tu  the  patient  and  the  operator^  which  the  French  tiave  pictu- 
K^  ^|uelv  described  as  '*  foraging"  {forfrf/r)  or  *^  mining*'  {Irai-nii  de  mine), 
^H  which  were,  in  the  main,  due  to  the  dread  of  opening  the  [xjritoneum.  In 
^^ft^lntM  way  asepsis  has  rendered  obsolete  the  old  rule  that  the  depth  of  the 
PJ^rftfifl^l  exploration  should  be  gauged  by  fixed  measurement.     Copeland 
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HiitchisaD  laid  down  the  rule,  whieb  wan  tiuditional  for  a  long  time  with 
English  authorities,  that  the  limit  of  penetration  should  not  exc<^  one  and 
a  half  inches;  as  surgeons  grew  Ix^lder,  the  limit  was  extended  by  two, 
three,  four,  five,  and  even  six  centimetres.  Anders  (1893)  criticises  Jaeiii 
bowitz  (1886)  for  stating  tliat,  in  general,  an  exploration  beyond  the  deptll 
of  four  or  five  «:^ntimetres  is  dangemus  b<H'ause  of  the  jmiljable  injury  to 
tlie  peritoneum,  and  says  he  (Andeiis)  has  fr«|uently  j^eneti-ated  eight  or 
nine  ct*ntimetres  into  the  pelvis  | presumably  through  the  peritoneum)  in  his 
own  cases  without  ill  effects.  Stronger  even  than  the  evideuL-e  gatliered  l^jfl 
the  comparatively  I'ai'e  and  isolated  exix^rience  in  this  class  of  eases  is  the 
convincing  argument  of  moderD  gy mecologieal  exjierienct',  which  demon- 
strates by  hundreds  of  cases  of  vaginal  coeliotomy  for  uterine,  tubal,  and 
ovarian  dii*ease  that  the  peritoneum  is  even  more  tolemnt  of  trauma  and 
less  liable  to  septic  infection  in  the  jx*lvic  cavity  than  when  attacked  by  the^ 
higher  hypogastric  route.  Therefore,  to  the  questions,  When  should 
open  the  peritoneum  ?  and  to  what  extent  should  we  explore  the  pelvi 
cavity?  I  would  answer,  just  as  soon  as  a  free  subperitoneal  dissection  b 
failed  to  reveal  the  presence  of  the  rectal  pouch*  Then  an  opening  sboul4 
be  made  in  the  pelvic  peritoneum  sufficiently  large  to  admit  the  index- 
finger  its  full  length  into  the  pelvis,  and  the  pelvis  should  be  flexed  upon 
the  trunk  iu  au  extreme  lithotomy  position^  with  the  view  of  exploring  not 
only  the  contents  of  the  pelvis,  but  the  organs  of  the  upper  [lelvic  stmit 
as  well.  In  this  way  the  possibilities  of  the  perineal  route  will  he  promptly 
ascertained,  and  the  coui-se  of  the  operatoi'  will  be  accurately  determined 
without  dangerous  experimentation  or  delay. 


EXTENSION    OF   THE 


PERINEAL   INCISION; 
ROUTE. 


THE  PERINKO-SAORAL 


In  operating  ujion  imperforate  infants  by  the  perineal  method  several 
contingencies  may  arise  which  must  now  be  considered,  1.  The  o|)erator 
disco%'ei'j?  the  rectal  ampulla  by  subperitoneal  dissection  or  by  intra-|)eritoneal 
exploration,  but  the  bowel  is  too  high  up  in  the  pelvis  to  be  dragged  down 
saiely  to  the  |»tTiiieum  ;  it  can  l>e  reached,  however,  and  anchored  U>  the 
skiu  on  a  level  with  the  cfx-cyx,  or  jierliaps  higher  up  on  a  level  with  the 
middle  of  the  sacrum.  2.  A  congenital  deformity  of  the  pelvis  may  so 
diminish  the  tran.sverse  diameter  of  the  pelvic  outlet  that  the  operator  can- 
not introduce  his  fiuger  high  enough  between  the  tuberosities  of  the  ischia 
to  explore  the  jjelvic  cavity.  In  either  case  the  solution  of  tlie  pmblem 
lies  in  amplifying  the  original  jieriueal  incision  by  increasing  the  antero- 
posterior or  sagittid  diameter  of  ttie  pelvic  outlet  in  the  direction  of  the 
coi^cyx  and  sacrum. 

Amussat,  who  recognisced  these  e<^nditions,  was  the  first  to  advocate  and 
extend  the  j>erineal  incision  by  removing  the  coccyx  in  a  cuse  that  be  rt-^ 
portetl  Novcmi)er  28,  18:35.  His  suggestion  was  foi^otteu  until  Vernenil 
revived  it  and  brought  its  benefits  prominently  before  the  proiessiou  in  his 


I 


TRKATMENT  OF   OONOENITAL    ANO-RECTAL    IMPERFORATION. 


r67 


first  paper  of  1873.  Koiher  iu  1874,  and  Langt%  of  New  York,  in  18S3, 
iD(Iept'iidently  practiec^d  euecygectomy  in  order  to  gaiu  more  ready  access  to 
the  )>elvi8  while  extirpating  rectal  earoinotna  in  the  adult ;  but  the  credit 
remaius  with  Verneuil  for  having  familiariiced  the  moileru  geoeration  witli 
the  value  of  this  pr(.*cedure  in  dealing  with  congenital  ano-rectal  iraperfom- 
tion.  Veraeuil  advised  the  early  excision  of  the  coa?yx  by  prolonging  the 
median  perineal  inciftion  over  tliis  iRme,  which  he  removed  witli  great  care, 
so  as  not  to  injure  the  mnstrles  and  mi\  parts  that  were  attached  to  it.  Byrd, 
tjf  Qiiincy,  Illinois,  in  1880  was  the  fu-st  to  apply  the  AnHi8sat- Verneuil 
su^^silion  in  this  country.  In  1875  Folaillon  reportetl  a  sncet*ssfid  ciLse 
in  which  the  iin|)erforate  rectal  pouch  had  been  reached  by  splitting  the 
tsirtilagiuous  (kru'vx  in  two  halves*  Delens  in  1874  succeeded  by  simply 
displacing  the  b<.»ne  backward  without  removing  it. 

After  a  careful  examination  of  the  literature  of  the  subject,  I  have  been 
able  to  ixillect  sixteen  cases  of  eoecygectomy  since  1842,  when  Amu^sat 
|»erformed  the  first  excision  of  this  bone  for  iraperforation.  Of  these 
sixteen  cases,  ten  recovered  and  six  dietl.  In  four  of  the  six  fatal  eases 
conditions  existed  which  would  have  led  to  a  fatal  termination  regard- 
less of  the  ojieratiou  ;  this  would  reduce  the  mortality  to  two  out  of  sixteen 
cuaes,  or  1 2.50  per  i^ent* 

In  only  two  of  the  sixteen  cases  the  rectal  poueli  fx>uld  not  be  found 
io  spite  of  eoecygectomy  ;  and  lumbar  colotomy  in  one  and  Littre's  opera- 
tion in  the  other  had  to  be  jK^r formed  to  empty  the  bowel  ;  but  even  in  one 
of  these — Amussat's  case — the  colotomy  would  not  have  been  re<|niretl  had 
tlie  perineal  exploration  been  carried  farther. 

Notldng  was  more  natural  after  the  extirpation  of  the  e*jccyx  than  to 
a<lvance  a  step  farther,  when  great  di fficult it^is  presented  themselves  in  the 
way  of  reaching  the  dilated  rectal  pouch,  or  of  attaching  it  to  the  skin,  to 
increase  the  gap  in  tlie  pelvic  by  cutting  through  tiie  cartilaginous  sacrum, 
sacrificing  a  (>art  of  this  Ij^jne,  Nevertheless,  the  important  and  close  rela- 
tions of  this  bone  to  the  sacral  nerves  and  vessels,  and  tlie  tear  of  opening 
the  eacral  canal,  caused  this  osseous  barrier  to  be  respected  until  very  re- 
oenl  times.  In  fact,  it  was  not  until  the  feasibility  and  advantage  of 
Acral  incisions  had  been  proc^laimed  and  demonstrated  by  Kraske  in  his 
papers  of  1885,  1886,  1887,  and  the  iscjiated  exi>erienc<?  and  opinions  of 
previous  o|K*ratoi-B,  like  Baixleuheuer  (1880),  and  the  work  done  in  eoecy- 
gectomy by  Verneuil,  Kocher,  and  Lange,  that  serious  interest  was  aroused 
ID  the  sacral  rontt^  tm  a  legitimate  surgical  procodnre. 

The  first  pul^li^hetl  re<x)rds  that  I  (*an  find  in  which  the  sacml  route 
wia  utiHz4:<l  for  the  relief  uf  ano- rectal  imperfo ration  are  mentioned  in  the 
ibesifl  of  Mftitre,  of  Lyons,  which  ap|>earetl  in  June,  1887,  and  were  gath- 
€frei  from  the  clinics  of  Pmfessor  Vincent  of  that  city.  In  Vincent^s  first 
caae  the  coccyx  and  sacrum  were  divided  in  the  median  line  up  to  the  mid- 
dle of  the  sacrum  (c^iccyga-sacrotomy ) ;  iu  his  subsequent  operations  he 
adopted  a  parasacTal  incision.     After  Vincent's  two  cases  (1887),  the  fol- 
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I  fiir  ano-reotal  imjierforation,  io  which 

were  adfuitecl :  Ceci,  GcDoa  (1890)  j 

^^(tf,  Riris  (1892);  Poisson,  Nantes  (1895); 

iiM^[w<an»;  FcK^iier,  Lyons  (1894);  the  writer, 

Jlcw  Orleans  (1895) ;  Elliutt,  Button  (1896); 

Ltawili,  Algeria  (1897);  in  all,  fourteen  cases. 

the  sacrum  were,  in  one  case,  simple  eoccygo- 

Am.  parasacral  incision  (Vincent) ;  in  one^  Bar- 

m  aatTum  (Ceci) ;  in  ten,  various  portions  of  the 

r  ^'tes^ors  heing  invariably  used  ;   in  two,  oeteo* 

^un  tbe  Rhen-Rydygier  phin  (Czerny). 

.rAc  .►jieration  :  four  out  of  fourt^x-n  cases  were  perma- 

tioctioual  anus,  or  about  twenty-eight  |>er  cent ; 

-^>  iJi*aI  at  variable  |M.^riods  after  the  opemtion  (fr^*m 

r^ii),  uwing  to  aiuses  indire<-*tly  counec1c*d  with  the 

i*iition  of  the  infant  (64.27  |K*r  cent,  secondary  mor- 

f  fuurtei*n,  deatli  resulted  a  few  hours  after  the 

.  ,     jfvctly  attributable  to  it,^ — Le,,  shock  or  exhaustion 

,,  111  ate  mortality).     In  five  only  out  of  the  fourteen 

,-<ac*^*til  o|)eratiou  was  insufficient  to  reach  the  ampulla^ 

^^^  Mie,  simple  perineal  iucision  failed  to  disr^over  the  am- 

^iiilliiatinn  of  the  sacral  o|)emtion  was  efFe<_*tuul  in  establish- 

uDrtocO'Sacnit  anus,  though  in  two  cases  a  supplementary 

^^jaaiMi  yens  required   to  reach   the   gut  and  direi*t  it  to  the 

,«i«?o-«aeral  region. 

f^y   technical   point   of  view,  the  sacro-coccygeal   i*oute, 

,    ^ith  actual  excision  of  W»ne  on  tlie  original  Kraske  plan, 

,^  vtplastic  flap,  or  by  a  imrastieml  incision,  does  not  appeal 

.  ,[\  Jitli' iikies  in  the  new-born  infant-     The  only  instrn- 

I  dividing  the  cjirti lag i nous  sacrum  were  scissors  or  rongeur, 

,   iiU>rs  refer  to  the  ease  witli  which  the  coccyx  or  sacrum 

li^h  or  excised,  owing  to  its  very  partial  ossification  ;  none 

ve  U*en  auuoyed  by  excessive  or  dangerous  hemorrhage.     Thus 

;  '.^  or  evil  itjDsecjuenct»s  arc  reported  from  opening  the  ver- 

M^-iigh  in  no  case  have  the  excisions  of,  or  excisions  through, 

been  [>ushed  beyond  the  third  sacral  foramen. 


THK   CHOICE  OP  THE  SACRAL  OPERATIONS. 
■  be  observed  that,  from  the  especially  fiivorable  oonditions  pre- 

!»>  new-born  infimt,  almost  any  of  the  niiraerons  modifications 
Ppr     ,^,^.ual  Kraske  ojieration  ai^  applicable  to  this  class  of  cases. 

V^tt  \^^^^^  o|>eratious  performed  by  the  sacral  route  may  be  classified 
lj>i«r  gn^ups  :   1 »  definitive  sacral  resections  ;  2,  temi>orary  or  osteoplas- 
^1  it^x'tinns ;  3,  median  sacral   incisions  witliout  resection  or  with 
^^^ji^jitic  flaps  (saerotnray)  ;  4,  parasacral  incisions- 
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The  parent  type  of  all  dt^finitive  resections  is  Kraske's  operation,  of  which 
a  variety  of  motlifications  have  been  described.     When  Kraske*s  operation 
is  performed  for  iiiiperfonitian,  the  incision  is  liegun  at  the  anns  and  is  car- 
ried np  tu  tlie  middle  of  the  sue  mm.     The  posterior  surfaces  of  the  coccyx 
and  sacrum  are  exposeil,  and  the  soft  parts  covering  them  are  separat-ed  and 
Jctaehetl  on  the  left  border.     The  coccyx  is  disarticulated  and  a  portion  of 
the  Ictl  half  of  the  sacrum  is  i-emoved.     The  line  of  the  bone  section  takers 
a  curved  course,  l)^inning  below  the  third  sacml  foramen,  arching  inside 
the  fourth,  an<l  terminating  at  the  lower  border  of  the  fiftii  sacral  vertebra. 
It  is  not  necessary,  however,  to  excise  tlie  coccyx  in  Mo,     All  that  is  re- 
quired in  ini|:)eribrate  cases  is  to  excise  as  much  of  the  lateral  surface  of  the 
bone  with  the  sacrum  as  will  permit  of  an  easy  exploration  of  the  {>elvis. 
The  remaining  steps,  which  in  the  adult  consist  in  the  isolation  of  the  rec- 
tum ajid  the  extirpation  of  the  cancenjos  nt^plasm  or  diseased  gut,  for  which 
this  o|ieration  was  especially  created,  do  not  concern  us  here.     Neither  are 
we  intei'ested  in  this  contributicm  in  the  various  meth<)ds  i-ecomraended  for 
suturing  the  divided   end  of  the  bowel  after  excision.     These  are   most 
Imjxirtant  and  essential  details  in  the  surgery  of  rectal  diseases  in  the 
^dult,  but  in  the  operative  treatment  of  congenital  im perforation  we  are 
<zjhiefly  concerned  in  the  methods  by  which  a  free,  easy,  and  safe  entrance 
Sntothe  lower  pelvis  of  the  new-born   infant  can  be  obtained.     As  in  the 
iKnajority  of  eases  the  enteron  will  be  found  and  will  be  easily  brought 
"fcci  the  sacral  wound   by  simple  parasacral   incisions  or  osteoplastic  sec!- 
^fcions  of  the  sacrum,  it  is  scarcely  ever  refpiired  to  sacrifice  permanently 
ny  part  of  the  sacral  wall  of  the  jvelvis.    One  of  the  chief  objections  to 
"fcliis  prrK-ethire  is  tlmt  tlie  removal  of  an  extensive  ixiilion  of  tlie  oaseous 
^^Vamework  at  this  point  weakens  the  pelvic  Hoor  and  favors  a  procidentia 
of  the  rectum.     This  may  occur  after  simple  coccygectomy  (Delens's  i^ase), 
^^nd  has  occurred  twice  i]i  the  fourteen  cases  of  sacral  o]>cmtions  in  which 
iCraske's  incision  has  l>een    followed.      (Poissons  and   ray   own  experi- 
ence,) 

Hence  it  follows  that  in  adopting  the  sacro- perineal  route  for  purely 
^ploratory  purposes,  it  is  well  to  select  the  simplest  and  most  ect gnomical 
operation, — viz.,  that  which,  at  least,  will  |)ermit  of  an  easy  exploration  of 
the  pelvis  and  a  closure  of  the  wound  witliout  permanent  mutilation.     Fur- 
tiinately,  all  this  can  l>r  readily  accoraplishe*!  by  either  fme  of  three  pro- 
wdnres, — viz.,  (1)  a  parasacral  incision  (Vincent's,  Zuekerkandrs,  Wolf- 
ler^s) ;  (2)  an  osteoplastic  resection  in  which  a  part  of  the  sacrum  and  coccyx 
is  elevated  with  the  soft  parts  covering  them,  m  mdidoy  as  a  tnip-dnor  open- 
ing (Heineckcj  Roux,  Billroth,  Rlien,  Rydygier) ;  or  (3)  by  a  mixlian  sacro- 
oDccygotomy  as  originally  applied  by  Vincent,     This  last  method  may  be 
combined  with  a  transverse  scleral  incision,  thus  permitting  the  elevation  of 
two  bilateral  osteoplastic  flaps  on  the  traji-door  plan,  which  will   i-eadily 
pve  the  operator  an  easy  access  to  the  pelvic  csivity  without  any  j>erniauent 
dama^  to  the  osseous  framework. 
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THE    MEDIAN   OPEKATION    (MKniAN   SACRO-COCCYGOTOMY)  IS  THE 
UPKKATinN   OF   ELECTION. 

Notwithstanding  the  8im|jlidty  of  ViiK;ent*s  ]>arasacral  incision,  or  the 
modifications  to  which  it  may  Ite  suhjoetedy  I  believe  that,  as  a  pi'eliminary 
exploratory  proeethire,  a  simple  median  iiirisitm  through  the  eocx-yx  aij<l 
aacTum  (median  saero-eowygotomy)  is  the  pi'eferable  of*emtion. 

The  advantages  that  can  be  daime<l  for  the  median  operation  are; 
First,  that  it  greatly  diminishes  the  risk  of  injuring  the  levators  and  the 
coocygeus,  and  thus  eauses  the  least  disturbance  antl  the  least  weakening  of 
the  pelvic  floor.  Secondly,  that  it  is  less  likely  to  injure  the  third  and 
fourth  sacral  jiair  of  nerves  which  supply  tlie  sphincters,  levators,  and 
bladder.  Thii-dly,  that  tlie  median  incision  is  less  likely  to  be  followed  by 
hemorrhage.  Fourthly,  that  a  median  incision  will  not  interfere  with  the 
lateral  blood-snpply,  which  is  a  matter  of  consequence  in  making  osteo- 
plastic flaps,  owing  to  the  risk  of  sloughing. 

These  advantages  of  the  median  section  have  laid  the  foundation  for 
the  nieflian  osteoplastic  temporary  saerntomies  devised  i>y  Heinecke  (1889), 
Kwher  (1889),  Jcanncl  (1890),  Gussenbauer  (1893),  B^*relius  (1894),  and 
Morestin  (1894),  who  have  modified  the  median  or  oblique  section  of  the 
tsacrum  by  the  adoption  of  one  or  two  transverse  cross-sections  on  a  level 
with  the  highest  jxiint  of  vertical  division.  The  ultimate  result  of  these 
procedures  is  that  the  sacrum  and  coccyx  are  divide*!  vertically  with  the 
skin  and  other  soft  parts,  and  transverse  sections  arc  made,  leaving  a  T- 
shaped  wound  which  forms  two  asteo-tegnmentary  flaps,  which  can  be 
replaced  or  sutured  after  tlie  operation  on  the  rectum  is  complete*!. 

All  these  methods,  as  well  as  many  others,  have  been  devised  to  meet 
the  conditions  found  in  rectal  cantor  in  the  adult.  I  will  not  stop  to  con- 
sider them  individually,  but  will  simply  refer  tlie  leader  to  the  admirable 
and  recent  contributions  of  Kamraerer,  Gerster,  Morestin,  Taylor,  and 
Sieur.  I  would  also  refer  to  my  contribntion  on  *'  The  Surgidil  Treatment 
of  Aiio-Rtrtal  I m|^rf oration  in  the  Light  of  Modern  Operative  Pro- 
cedures/' to  \}e  subwSttjuently  referred  to,  in  which  the  various  ojierations  for 
imperforation  that  are  pj-actised  by  the  sacral  route  are  more  adequately 
considered.  I  shall  now  simply  limit  myself  to  a  brief  description  of 
meilian  sacro-coocygotomy,  as  suggested  by  Vincent,  and  of  Morestin ^s 
mtnliHciition  by  T-secliou  in  its  applii^tion  to  this  class  of  cases. 

Bciore  procet^ing  with  the  technique  of  the  ofjeration,  it  will  not  be 
superfluous  to  consider,  if  only  cursorily,  a  few  pointa  of  preliminary  im- 
portance. 

To  the  inexperieneetl  it  is  a  matter  of  some  difliculty  to  define  by  sur- 
face markings  the  mth  limit  of  sacral  section.  All  oj^erators  are  agreed 
that  excision  of  the  sacrum  should  not  be  carried  higher  up  than  the  lower 
borrler  of  the  thin!  sjieral  foramen.  A!>ove  this  point  there  is  danger  from 
the  free  opening  of  the  sacral  canal  and  tlie  involvement  of  tlie  nerve- 
supply  to  the  bladder,  which  might  In?  [*enuaiiently  j)amlyjEed ;  in  addition. 
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mjuries  to  the  nerves  tlmt  supply  the  levators  and  the  aphincters  might  lead 
to  permanent  and  irreparable  atrophy  of  the  pelvic  floor.     As  a  result  of 
personal  studies  on  the  cadavers  of  new-born  infants^  I  have  found  that 
the  lower  bi»rder  t»f  the  thir^l  sacral  foramen  is  situatttl  at  the  distance  of  one 
and  a  quarter  centimetres  from  the  sacro-coccygeal  joint.     I  would,  there- 
fore, advMse  that  in  the  ncw-l>orn  infant  the  transverse  section  of  the  sacnmi 
that  is  re<juireil  in  making  an  osteoplastic  flap  on  the  Roux  or  Rhen-Iiydy- 
gier  plan  shoidd  be  limited  by  a  line  not  higher  than  one  and  a  quarter 
centimetres  or  thirteen  millimetres  abt>ve  the  sacro-coccygeal  junction.     The 
same  rule  applies,  of  cwirse»  to  median  sacrotomy  with  or  without  bilateral 
cross-sections;  this  limit  is  usually  amply  sufficient  for  all  exploratory  pur- 
poses.    In  median  sacrotomy  the  central  section  can  no  doubt  be  carried 
higher  up,  even  one  centimetre,  without  risk,  as  the  nerves  given  off  from 
the  Cauda  equina  are  uot  disturbed. 

Position  of  ike  Infant  during  the  Ojm^nfio^,— In  my  own  experience,  an 

extreme  lith(»tomy  [xtsition  is  the  most  advantageous  in  j>prforming  the  ]>er- 

im'al  operation.     If  the  ampulla  is  not  found  after  dissection  of  the  deeper 

perineal  planes,  and  the  peritoneum  is  opened  on  the  Stromeyer  plan,  it  will 

be  safer  to  turn  the  chiltl  cm  the  alMlomen,  face  dnwuward,  across  the  lap  of 

its  nurse,  with  the  view  of  keeping  the  urine  whicli   may  Ive  involimtarily 

discharged  from  soilifig  the  wound.     This  is  the  best  position  for  coccygeal 

4ind  sacral  exploratory  incisions.     If  the  perineo-sacral  incision  reveals  con- 

^lifioQS  that  demand   laparotomy,  then  the  patient  must  be  turned  on  the 

lack  after  careful  plugging  of  the  perineo-sacral  wound    with    iodofbrni 

^auze.     The  Trendelenburg  |K)sition  is  the  best  for  all  explorations  which 

«ire  intended  to  attack  the  pelvic  contents ;  but  if  there  is  marked  tympan- 

itt?Sj  only  the  horizontal  dorsal  det^^ubitus  is  permissible. 

Anadheda, — It  is  safer  to  o]:>erate  without  general  anesthesia  when  the 

patient  is  seen  late  after  biith,  wrhen  tympanites,  signs  of  stercoiiemia,  and 

exhaustion  are  manifest.     This  is  particularly  true  if  colotoiuy  is  re-sorted 

tf)  08  a  primary  procedure.     Profound  anaesthesia  undoubtedly  diminishes 

tlie  chanties  of  recovery  iu  such  cases.      In    rotiust    infants  a  few  drops 

of  ehlorrjform  in  an  Rsmarc-h  inhaler  w^ill  suiRce  to  maintain  a  state  of 

insensibility  which  w^ill  be  sufficient  to  diminish  suffering  and  relax  the 

patient 

The  Operation. — In  cases  in  which  the  anus  is  reduced  to  a  mere  ves- 
tige, or  IS  missing  altogether^  the  incision  should  commence  at  the  junction 
of  the  scrotum  and  jierineum  in  the  male,  and  the  vulvar  commissure  in  the 
female.     The  knife  must  be  kept  strictly  in  the  metlian  line  and  carried  to 
the  top  of  the  coccyx,  the  oiM^rator  being  esjiecially  careful  to  s^'pamtc  the 
pr«teTfor  fibres  of  the  levator,  if  they  are  recognizable,  without  cutting  their 
eocin''g'*al  attachments  transver^^el\^     If  the  amis  is  normally  forme<l»  then 
the  incisioD  is  b^un  in  the  middle  of  the  posterior  st^gmeut,  and  is  carried 
to  the  tip  of  the  coccyx  with  the  same  care  to  avoid  dividing  transversely 
the  posterior  fibres  of  the  levator.     This  preliminary  incision  will  expose 
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^,  .wiipply  the  sphincters,  levatc»rs,  and 
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•   '^Jiari  incision  will  not  interfere  with  tlie 
•  ^  J  fijiitter  of  consequence   in   making  osteo- 
^^of  sloughing. 

"*.^,  median  section  have  luiil  the  foiimlation   for 

.„tioraiy  sacrtitonnes  devised  by  Heineeke  (1889)^ 

J*^yO)/Gussenbauer  (1893),  Ryrelius  (1894),  and 

;j.,v't?  ruodiiied  the  metlian  or  iil>lique  section  of  the 

J  oi'  one  ov  I  wo  transverse  cross-sections  on  a  level 
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i^^^i^  1  the  sacrum  and  coccyx  are  dividtxl  vertii^ally  u-itb  the 

•^j^  **    ytl  parts,  and  transverse  sections  are  made,  leaving  a  T- 

^^^^^  yihkh  forms  two  osteo-tegimientary   flaps,  which  can  be 

^J  '^'^i«J  after  the  operation  on  the  rectum  is  completed. 

^M^^  f0i\y<A^^  ^^  ^vcll  as  many  others,  have  been  devised  to  meet 


^t1^  found  in  re<jtal  cantor  in  the  adult.     I  will  not  stop  to  oon- 

^v^  j'^dividually,  but  will  simply  refer  tlie  reader  to  the  admu-able 

ij^^    ^  L*ontribiitions  of  Kam  merer,  Gei^ter,  Morestin,  Taylor,  and 

*>"'      /  >voiJd  also  refer  to  my  coutribntion  on  "  The  Surgical  Ti-eatment 

^'^'^'    }jectal  Imperforation   in  the  Light  of  Modern  Oj>erative  Pro- 

^'  '    *♦  to  be  subsfxpicntly  referred  to,  in  which  the  various  operations  for 

fv^ibfat^^"  that  are  pmctised  by  the  sacml  route  are  more  adequately 


im?^' 


aj'(iere«i*      I  shall  now  simply  limit  myself  to   a    brief  description  of 

j,"^iii  sacroKxx'cygotomy,  as  suggested  by    Vincent,  and   of  Morestin's 

jjtotion  by  T-seciioii  in  its  appl ligation  to  this  class  of  cases. 

XJefuie  prot^eediiig  with  the  tirliuiqiie  of  the  ofwration,  it  will  not  be 

^iipeHluous  to  i!onsider,  if  only  cursorily,  a  few  points  of  preliminary  im- 

portauo'. 

To  the  inexperienced  it  is  a  matter  of  some  diflSculty  to  define  by  sur- 
roarkiiigs  the  safe  limit  of  sac^ral  section.     All  operators  are  agreed 
p  excision  of  the  sacrum  should  not  be  t3arrie<l  higher  up  than  the  lower 
f border  of  the  thirtl  sacral  foramen.     Above  this  point  tliere  is  danger  fnjm 
be  free  ojiening  of  the  sacral  canal  and  the  involvement  of  the  nerve- 
laupply  to  the  bladder,  which  might  be  permanently  paralyzed ;  in  addition^ 
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The  parent  typo  ofall  definitive  resections  is  Kraske's  operation,  of  which 

^  variety  of  m<Mlifieatioo8  have  l^een  described.     When  Kraske's  ojieration 

is  performed  for  im|>erforation,  the  incisioD  is  begun  at  the  anus  and  is  car- 

^-ieil  up  to  the  middle  of  the  saoriim.     The  posterior  surfaces  of  the  eoccyx 

^mnd  sacrum  are  exposed,  and  the  soft  parts  covering  them  are  separated  and 

^3etaehed  on  the  left  bin'der*     The  coccyx  is  disarticulated  and  a  portion  of 

-^Jhe  left  half  of  the  sacrum  is  removed.     The  line  of  the  bone  set^tion  takes 

^B.  curved  eoiirse,  i)eginniog  l>elow  the  third  sacral  foramen,  arching  inside 

^  lie  fourth,  ami  terminating  at  the  lower  border  of  the  fit^h  sacral  vertebra. 

'^i  t  is  not  neceasary,  however,  to  excise  the  coccyx  in  toto.     All  that  is  re- 

^-j^  Hired  in  imperforate  oases  is  to  excise  as  much  of  the  lateral  surface  of  the 

^Siixjne  with  the  sacrum  iis  will  permit  of  an  easy  exploration  of  the  jjelvis. 

"H^he  remaining  steps,  which  in  the  adult  consist  in  the  isolation  of  tlie  rec- 

^«.im  and  the  extirpation  of  the  eancemus  neoplai^m  or  diseased  gnt,  for  which 

tilmk  operation  was  especially  created,  do  not  concern  us  here.     Neitlier  are 

^%^'«  interested  in  this  contribution  in  the  various  methtxls  recommended  for 

suturing  the  divided   end  (>f  the  bowel   after  excision.     These  are  most 

iraportant  and  essential   details   in   the  sm-gery  of  rectid  diseases  in  the 

adult,  but  in  the  operative  treatment  of  congenital  impertoration  we  are 

cliiefly  concerned  in  the  methods  by  which  a  free,  easy,  and  safe  entrance 

into  tlie  lower  pelvis  of  the  new-lx)rn  infant  can  be  obtained.     As  in  the 

Daaj<jrity  of  cases  the  enteron  will  be  found  and  will   he  easily  brought 

to  the  sacral  wound   by  simple  parasacral   incisions  or  osteoplastic  aec- 

tioas  of  the  sacrum,  it  is  scarcely  ever  required  to  sacrifice  permanently 

I      any  part  of  the  sacml  wall  of  the  pelvis.    One  of  the  chief  objections  to 

■  this  pro<*edure  is  that  the  removal  of  an  extensive  portion  of  the  osseous 
H  framework  at  this  point  weakens  the  pelvic  fltjor  and  favors  a  procidentia 

■  of  the  rectum.     This  may  wcur  after  simple  coceygectomy  (Delens^s  case)^ 

■  and  has  occurred  twice  in  the  fourteen  eases  of  sacral  operations  in  which 
Kraske's  incision  has  \yeen   followed*      (Poisson's  and   my  own  exi>eri- 

f  Hence  it  follows  that  in  adopting  the  sacro-perineal  route  for  purely 
^^ploratory  purposes,  it  is  well  to  select  the  simplest  and  most  economical 
operation, — viz.,  that  which,  at  least,  will  j>ermit  of  an  easy  exploration  of 
the  pelvis  and  a  closure  of  the  wound  without  j>ermaneiit  mutilation,  For- 
^^^natelvj  all  this  can  be  readily  accomplislied  by  either  one  of  three  pro- 
'-'^ures, — viz*,  (1)  a  parasacral  incision  (Vineent^s,  Zuokerkandrs,  Wolf- 
l^f  *s) ;  (2)  an  osteoplai^tic  resection  in  which  a  part  of  the  sacrum  and  coccyx 
^  elevated  with  the  soft  parts  covering  them,  in  soUdo^  as  a  trap-door  open- 
'^J2f  (Heinecke,  Roux,  Billroth,  Rhen,  Rydygier)  ;  or  (3)  by  a  median  sa*TO- 
'-'occygotomy  as  originally  applied  by  Vincent.  This  last  method  may  he 
^mbine*!  with  a  tmnsverse  sacml  incision » thus  permitting  the  elevation  of 
*^*o  bilateral  osteoplastic;  flaps  on  the  trap-dtMir  plan,  which  will  readily 
Pve  the  operator  an  easy  access  to  the  pelvic  cavity  without  any  j^rmanent 
"Urnage  to  the  osseous  framework. 
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[the  region  l>Gltt\varHl  alxwe  the  Imver  |)€lvic  diaphragm  sufficiently  to  reach 
the  it'ctal  aiiijmlhi,  if  this  exists,  iu  the  neighborhood  of  the  pelvic  floor, 
which  is  the  uoriiial  c^jmlitioo  in  many  cases.  If  the  aiupulla  cannot  be 
detected  alxjve  the  plane  of  the  levators  by  this  procedure,  the  tnediao  in- 
cision is  then  i"arried  up  vertically  to  the  middle  of  the  sacrum,  and  the 
coccyx  and  tlie  sacrum  are  divided  iu  the  median  line  with  a  knife  or  straight 
scissors  sufficiently  to  bisect  the  coccyx  into  two  complete  and  even  lialves* 
The  ost<N>plastic  lips  of  the  wound  thus  created  are  then  pulled  apart  with 
retractors,  so  tliat  the  eye  and  the  finger  can  search  for  the  ampulla  at  a  eon- 
fiiderable  depth  iu  the  pelvis  above  the  levator  level.  If  this  opening  is 
not  sufficient,  the  iucisiou  iu  the  middle  line  of  the  sacrum  is  carried  up  to 
the  level  of  the  third  sacral  vertebra  without  making  transverse  section ; 
this  will  greatly  add  to  the  space  gained  by  tlie  bisection  of  the  coccyx,  as 
the  cartilaginous  elasticity  of  the  sacrum  greatly  facilitates  the  free  retrac- 
tion of  the  wound  and  exploration  of  the  presacral  oi^ans ;  while  retract- 
ing the  osseous  lips  of  the  sacro* coccygeal  incision,  and  by  following  the 
median  line,  the  connective  tissue  and  ftiscial  planes  in  front  of  the  sacrum 
are  dividetl  in  the  posterior  tendinous  iuterspace  between  tlie  levators,  and 
the  cavity  of  the  j>elvis  is  fully  exph*retL  Without  furtlier  amplification 
of  the  incision  by  transverse  sections,  the  i>elvic  contents,  the  rectum,  the 
uterus,  tlie  vagina,  the  ovaries  and  tubes,  and  the  bladder  t*an  lie  recognized 
without  necessarily  ojx^ning  the  pelvic  peritoneum*  The  search  for  the 
ampulla  can  l>e  continue<l  sul>j>eritoneally  up  to  the  promontory  of  the 
.sacrum  hy  folhiwing  closely  the  hollow  of  the  Ixme.  In  the  majority  of 
cases  the  rectal  pouch  will  l>e  reeogniztnl  at  this  stage  of  the  ojieration,  esjie- 
dally  if  the  pelvis  is  flexetl  and  the  lower  abdominal  region  is  forcibly 
]»ii?ssed  downward  and  backward  so  as  to  dii'cet  the  peJ vie  contents  towards 
the  lower  ^lelvic  outlet.  If  the  ampnlla  should  Ix*  completely  invested  by 
peritoneum,  tlie  parietal  serasacan  Ue  freely  incised  so  as  to  facilitate  tlie  de- 
scent of  the  rectal  pjuch  iu  the  siicml  wound*  If  more  space  is  required  for 
maui|)uUitiou  or  exploration,  a  transverse  section  iu  one  or  both  sides,  so  as 
to  convert  the  wound  into  two  triangular  osteoplastic  flaps  which  will  tend 
to  close  in  the  median  line  spontaneously,  can  be  advantageously  and  easily 
effi?eted  with  the  help  of  the  knife  or  scissors. 

Before  this  final  step  is  undertaken,  it  will  be  the  easier  plan  to 
ascertain  the  exact  relations  of  the  ampulla  and  determine  tlie  practica- 
bility of  dragging  the  rectal  pouch  successfully  to  the  sacral  wound  by  a 
cai^eful  intra-peritoneal  exploration.  If  a  well-formed  anal  orilice  exists, 
it  must  be  carefully  dilated  and  cffoil  made  to  suture  the  rectal  ampulla  to 
the  mai'giu  of  the  anal  mucosa  after  excising  the  sujicrfluous  ]H>rtion  of  the 
anal  cone.  If  the  rectal  pouch  is  rooted  at  ttx>  high  a  level,  and  the 
mesenteric  resistance  is  t*x>  great  to  drag  it  down  to  the  anal  orifice,  au 
effort  should  be  made  tc*  suture  it  (after  preliminary  tapping  and  evacuation 
of  its  contents)  to  the  coccygeal  region,  in  the  interval  Ix^twetmthe  levaton*, 
in  such  a  manner  that  the  new  anal  outlet  shall  be  placed  below  the  plane 
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of  the  tnuseular  diaphragm  formed  by  these  muscles.     To  accomplish  this, 
the  coccyx  may  have  tfJ  be  sacrificed  after  a  carefyl  enucleation. 

By  adopting  this  median  procetkire  the  ojiemtion  can  be  {>er formed  not 
only  rapidly  but  safely,  because  the  hemorrhage  is  comparatively  insignifi- 
cant ;  it  is  obvious  also  that  if  the  new  anus  is  placed  below  the  plane 
of  the  levators,  the  prospects  of  future  8|>liinctcr  control  will  be  greatly 
increased* 

Finally,  when  the  rectal  jxiueh  is  rooted  too  high  up  in  the  j>elvis  to 

be  anchored  in  the  coccygeal  region,  there  will  be  no  alternative  but  to 

attach  it  to  the  sacral  region  ou  a  level  with  a  higher  point  in  the  sacral 

incisioD.     Under  such  circnrastances  it  is  evident  tJiat  the  technical  ml^ 

which   govern  the   formation  of  a  perineal   anus    (proctopltist}')   mast  be 

carefully  applied.     The  guiding  principles  in  making  a  mcral  anus  ai'e : 

(1)  To  make  it  as  low  down  aud  as  near  the  normal  outlet  as  poissible.     (2) 

To  carefully  unite  the  ratH-osa  to  the  skin,  otherwise  a  simple  fecal  fistida 

remits,  with  its  tendency  to  ec^zema,  dermatitis,  and  stricture.     (3)  There 

must  always  be  enough  of  the  enterou  or  bowel  to  permit  of  an  exact  suture 

to  the  skin  without  tension.    In  suturing  the  mucosa  to  the  skin,  Vincent's 

8Uggcs5tiou  can   \ye   applied  with   advantage.     This    procx^liire  consists  in 

tutting  two  elliptit^a!  pieces  of  skin  as  the  site  of  the  proposed  anus.     This 

iDcreoses  the  rdw  surface  for  muco-eutaneous  api>osition  and  adliesion,  as  it 

3kllow3  the  mucosa  of  the  cnteron  to  spread  out  like  the  normal  anus  over 

-a  firm  base  of  attachment. 

It  ia  obvious  that  in  cases  in  which  the  enteric  j>ouch  is  too  short  to  be 
slugged  to  the  surface  of  the  skiu  and  the  strain  is  too  great  upon  the 
uuliires^  it  will  be  safer  to  perform  an  iliac  colostomy  with  tlte  exjjectation 
%Jiat  the  gut  will  ultimately  descend  into  the  pelvis.  Betltr^faT  better ^  a 
^^^hnicaJhf  perfect  iliac  aiws  than  an  imperfect  contracting  ami  painful  feeal 
^dula  in  (lie  sacral  region, 

Gersuny^g  Procedure, — To  obviate  the  possibilitie-s  of  fecal  incontinence 

^•hen  the  rectal  pouch  is  attached  to  the  sacrum,  the  enteron  should  be 

Mtacbed  below  the  insertion  of  the  levators,  and  when  this  cannot  l>e  done 

U  will  be  well  to  give  the  ampulla  a  rotary  twist  upon  its  axis,  so  as  to 

imrmw  the  lumen  of  the  outlet  and  thus  favor  tlie  control  of  tlxe  alvine 

^evacuations,  as  suggested  by  Gersuny.     Notwithstanding  what    Morcstin 

2iu(l  othei's  have  said  in  cnmleuiuatiim  of  this  prwcxlurCj  recent  experience 

hu  shown  (Gersuny,  GersttT,  Chaput,  Thomas,  Eiselberg,  Prutz,  Klien, 

Keen,  et  at,)  that  this  expedient  is  by  far  the  most  pmctiml  and  bcnefieial 

of  all  the  methods  that  have  been   recommended  to  obviate   the  risk  of 

had  jneontioence.     In  a])p]ying  Gersuny's  axial  rotation,  the  open  ex- 

trpmity  of  the  gut  should  l>e  twistfxl  u|ion  itii  axis  until  the  finger,  wliich  is 

introduced   into  the  lunicn  of  the  gut^  feels  a  certain  rcsistan^'c  and  cou- 

atriction*     The  degree  of  twisting  usually  required  varies  from   120'^  to 

2^00      ^-pjj^.  ^g^  ^f  |j^(^,  rectum  is  then  sutui'ed  to  the  skin  by  two  tiei-s  of 

sQtiires.     If  the  tension  is  siifficient^  the  flow  of  mucus  and  other  intes- 
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tioal  Beei'€tion8  that  h  usually  observed  after  the  operation  oeaaes  at  once* 
Gersuny  '  lays  si^ecial  sti^ess  upoD  the  carefiil  suturing  of  the  rectal  edge  to 
the  Bkin.  If  the  sutiiivs  are  not  drawn  tightly,  the  bowel  will  untwis^ 
aud  tlie  effect  of  the  teusiou  will  be  lost,  lu  order  to  prevent  the  un* 
twisting  of  the  Ijowel,  he  suggested  that  the  torsion  be  made  perma* 
nent  by  suturing  the  rectal  folds  externally  by  several  sutures  applied 
to  tlie  bowel  itself  before  the  mucosa  is  sutured  to  the  skin.  Of  oouriey 
care  must  l>e  taken  that  the  bowel  is  not  strauguiattM.!  by  overtwisting ;  but 
the  bowel  can  stand  a  great  deal  of  tension  without  interference  to  its  cir- 
culation, and  the  danger  is  usually  in  the  other  direction, — vir,,  inBuffideat 

tOl'8it>U. 

One  of  the  great  advantages  that  can  l>e  claimed  for  the  sacral  route  in 

dealiug  with  anal  malft^rmations  of  the  kind  here  considered  is  that  it  jier- 
mits  the  operator  to  cojie  more  readily  and  directly  witli  tlie  cumplioation3 
that  fi^|uently  exist,  such  as  vaginal,  rectal,  or  vagiuo-reetal  fistulae.  The 
clinical  demonstration  of  the  superiority  of  the  sacral  route  in  deeding  with 
such  conditions  is  still  lacking.  But,  judging  merely  by  the  results  of  ex- 
perimental exploration  of  the  pelvis  in  still-born  infants  by  the  various 
sacral  oix^ratious,  I  am  confident  that  many  cases  in  which  tlies^e  eumpliea^ 
tions  exist  (which  otherwise  would  be  ioaccessible  or  could  l*e  palliated  on! 
by  colostomy)  will  l>e  dii-ectly  i-elieved  in  future  by  the  sacral  ope-niti«ia 
This  is  more  particularly  true  of  the  more  serious  cases  in  whicii  a  fistul 
ctimmuuication  exists  betwei>n  the  rectum  and  the  bladder.  Cohne^toniy  h 
been  the  unly  remedy  for  such  sutferers,  but  this  is  at  lK«t  a  |talliatjv 
treatment.  The  aim  of  the  operator  should  be  to  separate  tlie  eonneci.] 
that  exist  lietwcen  the  bla<lder  and  the  c?olon.  The  ease  with  which 
can  be  obtaiuetl  to  the  bladder  as  well  as  the  rectum,  and  even  the 
flexure,  in  new-born  infants,  by  sacro-coccygotomy  would  suggest  the 
bility  of  radically  relieving  them  by  this  t^peration. 

To  IN  include,  then,  with  the  sacro-coocygeal  route,  it  is  in<licatcd 
As  a  primary  exploratory^  measure  in  all  cases  of  imiR^'foration  in  whi^ 
a  simple  |>erineal  incision  will  not  |>ermit  of  adequate  digital  explorati 
of  the  pelvic  cavity  up  to  its  brim.     (2)  In  all  cases  in  which  inti^-pelv 
exploration  through  a  perineal  incision  demonstrates  tlie  presence  of 
enteron  at  an  accessible  point  in  the  pelvis,  but  which  cannot  he  d; 
down.     Here  the  sac^ral  route  is  a|j plied  with  a  view  of  reaching  the 
tal  pouch,  so  as  to  evacuate  it  and  mt>bilize  it  sufficiently  to  permit 
suture  at  the  lowest  point  in  the  sm^ro-perineal  wound.     {II)  In  all 
of  imperforation  in  which  the  entenjn  i-ommunicates  by  fistulous  o] 
with  tlie  vagina,  the  f>ladder,  or  the  urethra^  tlie  object  of  the 
being  to  close  the  abnormal  communication  and  restore  the  iiarmd 
(4)  In  all  cases  in  which  the  enteron  bas  been  arrestt*d  in  its  descent  abo^^ 
the  pelvic  brim,  but  in  which  a  secondary  inguinal  laparotomy  with  colo^ 
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tumy  permits  the  operator  to  drag  the  enteron  into  the  pelvis  or  to  a  tx)D- 
veoient  poiut  on  the  sacral  siirfaee,  wliere  a  proctoplasty  van  be  successfully 
attcmptecL  (5)  As  a  secondary  procedure  in  all  eajses  of  primary  inguinal 
colostomy  in  which  exploration  through  the  colon  demonstrates  tliat  the 
rectal  cul-de-sac  ean  be  gtJided  to  the  pelvic  floor,  where  an  anus  nearer  the 

I  natural  outlet  can  be  formed. 
77te   Upper  or  Anterior  Abdominal  Route  ((Adioiotntf). — When,  as  in 
verj^  exceptional  ea%e5,  the  enteron  cannot  be  found  in  the  pelvic  cavity  or 
in  die  margin  of  the  brim  of  the  pelvis,  or,  again,  when  the  terminal  cul- 
de-«BU9of  the  colon  is  present,  but  in  so  firmly  attached  to  the  lumljar  region 

■  that  it  cannot  be  dragged  down  without  ttie  risk  of  tearing  and  spilling 
tlie  meoonial  contents  into  the  pcritunenm,  there  are  five  patiis  open  to  the 
surgeon  who  has  already  begun  his  ujKTation  by  the  perineal  route.  His 
choice  between  these  methods  must  then  depend  largely  upon  the  general 

>  condition  of  the  patient  when  this  stage  of  the  operation  is  reached,  aud 
upon  the  anatomiital  conditions  that  he  may  find  after  thorough  intra- 
peritoneal exploration  through  tlie  perineo-sacml  wound.  If  exhaiistiou 
is  marked  and  life  is  ebbiug  fa^t,  ami  it  is  evident  that  any  additional 

i  traumatism  or  shock  would  be  fatal,  the  wisest  course  to  pursue  would  l>e: 
(1)  To  .«eize  the  nearest  distended  coil  of  iutestine,  attach  it  to  the  w<iuud^ 
and  give  issue  to  its  contents.  (2)  But  if  die  condition  of  the  patient  is 
fair  and  will  justify  further  operating,  a  lateral  or  median  lapartttomy 
should  be  performed  witli  the  view  of  identifying  the  true  terminus  of  the 

■  colon  and  bringing  it  down  to  the  perineum,     (3)  Or  should  the  strength 

of  the  |)atient  fail  at  tins  moment,  it  would  be  preferable  to  jierform  a 

simple  colostomy  to  relieve  intestinal  tension,  with  the  expectation  of  com- 

pletiog  the  operation  at  sorue  future  time, — t*^,,  makiug  a  perineal  anus  by 

^idiog  the  rectal  eul'dc-sac  to  the  pelvic  floor  with  the  help  of  a  director 

introduced  into  the  ct^lon  through  the  inguinal  o{>euing,     (4)  Should  the 

^vorst  anatomical  condition  be  recognized,  and  it  be  found  that  the  colon 

terminates  too  high   up  in  the  lumbar  region  to  permit  of  its  immediate 

^:ir  8ubsec|uent  descent  to  the  perineum^  then  the  dernier  ressort,  a  permanent 

^  liac  anus,  must  be  made*     (5)  Should  even  the  colon  be  difficult  of  access 

^as  in  truly  temtological  cases),  so  as  to  make  a  left  inguinal  colostomy  !ni- 

^X^owible  or  very  difficult,  a  simple  enterfitomy  on   the  N^laton  plan,  hy 
^^iltaching  the  nearest  and  most  distendeil  loop  of  the  bowel,  would   lie 

B^referable  to  making  an  additional  opening  in  the  right  iliac  regiou  with 

^^Ae  view  of  draining  the  c*ecum.     ( Pi  1  lore's  optTUtion,) 

Finally,  tlie  questiiins  will    l>e  asked.  Why   not    perform  a  primary 

^:sceliotomy  to  determine  the  exat*t  anatomical  conditions?  and  if  these  per- 
B^tiit,  why  not  guide  the  rn-tal  cul-de-sac  to  the  perineum,  where  the  pliys- 

■  1  ological  an  us  ca n  be  rest*  yn  tl  I  >y  a  co  ra  b i  ned  alxl  o  m  i  n  ( i  -  pe  r  i  n  eal  operat  i  t>n  ? 

^r,  again,  if  the  anatomieal  condititms  contja-indicate  this  procedure,  wliy 
l*ot  proceed  at  once  to  the  perfiinnanee  of  an  inguinal  etdostomy  ? 

These  questions  have  all  been  discussed  in  detail  by  me  in  a  recent 
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contribution  on  the  sui^ical  treatment  of  ano-rectal  imperforatioD,*  and  as 
a  result  of  this  com|>arative  historical  and  statistical  study  the  following 
cx>nclusions  have  Ijeen  arrived  at ;  ^M 

First,  as  to  the  propriety  of  |>erforfning  a  simple  eoterostomy  or  creatiii|^l 
an  artificial  anus  on  the  N6laton  plan.     This  procedure  is  of  tx>iirse  called 
for,  as  in  the  surgery  of  intestinal  olMruetion   in  the  aduU,  only  as  an 
emergency  procedure.     It  may  be  applie<i  in  tlie  pcTineo-sacral  wound  or 
in  coeliotomy  by  the  upper  route.     In  either  ease  it  is  a  deplorable  expedi- 
entj  but  as  a  life-saving  measure  in  exhausted  children  it  has  its  justiiic*a^| 
tion.     It   cannot  be   regarded  with    favor   under  ordinary  circumstances,^ 
because  it  is  certain  to  exclude  a  portion  of  the  terminal  intestinal  tract  nf 
unknown  length  and  of  probable  great  physiological  value.     It  has  no 
been  applied  often  in  cases  of  imperfonitiort^  but  there  is  at  least  one  eas 
that  of  Kronlein  (1B79),  in  which  the  opcmtor  was  CHjmfM?lleil  to  resort 
it  by  pressure  of  circumstances,  but  yet  succeeded  in  saving  the  child,    Nfl 
only  was  he  able  to  save  the  infant,  but  Kronlein,  m^ven  months  afcr,  ex4 
plored  the  pelvic  cavity  throngli  the  artilicial  anus  and  dis<ji>vered  a  ma 
which  he  recognized  as  the  missing  rectal  ampulla.     This  was  reached  by  a 
perineal  incision  where  the  jwuch  was  opened  and  sutured  to  tlic  [perineal 
skin,  creating  a  }>erfect  perineal  anus.     The  artificial  anus  in  the  groin  was 
then  closeil,  and  tlie  ctiild  made  a  complete  i*ecovery.     If  we  may  judge  by 
this  case  alone,  there  is  ample  justification  for  an  artt^cial  anus,  not  only  as 
a  temporary  life-saving  measure,  but  as  a  permanent  wurceof  relief  as  well. 

The  other  expalients  referred  to  may  be  classiHed  and  considered  as 
fi»llows :  ^H 

Prlnuiri/  PeHneal  Incmon  {v:ith  or  wilhouf  Coccygeciomy  or  Saeredofny), 
foifoired  by  Jledian  or  Lateral  (Joclhtomyf  until  a    llew  to  rei3ognizing  t/te 
Redal  Ampulki  ami  guiding  it  to  the  Perinml  or  S(ia*aJ   Wound, — This 
suggestion,  which  c»riginated  witli  Neil  MeLei>d  in  1879,,^  has  been  carriec^l 
into  effect  with  some  modifications  in  six  rejwrteil  cases, — viz.,  by  Hadrfl?" 
(1884),  recovery;    Conuiint  {1891)>  recovery;    Chaput   (1891-1892),    re- 
covery; P.  Delageni^re  (1893),  recovery;  Elliot  (1895),  recovery;  Chalolfl 
(189G),  recovery.  ^* 

In  oil  of  these  instances  the  patients  recovered  from  the  operation. 
They  are  considered  as  operative  successes,  notwithstanding  the  fact  that 
in  Hadra's  case  the  child  died  r>n  the  fourth  day  fr^mi  accidental 
]>hyxia;  in  Counaut's  case,  death  in  thi'ct*  niontlis  from  enten>c<_»litis ; 
Delageni<>re's  case,  deatli  on  the  ninth  day  from  broncho-pnenmonia ;  ill 
Chaput's  t^ase,  death  in  two  months  from  diarrh*ea.  Both  C'lialoPs  and' 
Elliot's  cases  were  living  and  appart^ntly  in  good  condition  at  the  time  < 
the  report,  which  was  seveml  months  after  the  ojjeration  in  ciich  instanoeL 


*  Tifi^^  Tmn^iiiL'ikiiis  of  the  American  Siirjjical  AMucmlinn,  vol,  rv,,  1897,  and  in  the 
i.m«rioan  Journal  of  Ol>stetnes,  November  urifl  Df*cpniber,  1897. 
>  Brili.ih  Mwlieul  JoiirnHl,  iSSi),  %^iil.  xi.  p.  657. 
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From  tliifi  evidence  we  can  state  that  the  immediate  operative  results 
following  McLeocl's  proeediire  are  satisfactory,  as  the  o{)eration  appears  to 
have  been  well  borne  lo  the  six  cases  in  which  it  has  been  practised.  The 
final  history  of  these  cases,  however,  ptJints  to  the  great  moitality  that  pre- 
vails ID  these  as  in  all  classes  of  defective  or  ill-developed  infants, 


^ 


PRELIMINARY   COLOSTOMY,   FOLLOWED    IMMEDIATELY  OR  AT  AN- 
OTHER SITTING  BY  THE  RESTORATION  OF  THE  PERINEAL  ANUS. 

The  germ  of  this  suggt^^tion  is  found  in  a  c^onimunicatlon  addressed  by 
Martin  (le  jeunc),  of  Lyons,  Uy  the  SrKn^t^  de  Saute  de  Lyon/  in  which  he 
proposed  that  in  cases  of  congenital  atresia  ani  an  incision  should  be  made 
ill  the< iliac  region,  and  that  the  sigmoid  be  pulled  out  of  the  wound  suffi- 
ciently to  introtluce  a  guide  into  its  lumen,  whicli  would  l>e  used  to  press 
the  rectal  cnl-de-sac  against  the  periueuni.  The  modern  ctmw^ption  of  this 
0{*eration  was  first  clearly  stated  by  Chassaignac  iu  1856,  who  advised  that 
tfter  a  preliminary  colostomy  in  the  left  groin  the  artificial  anus  could  be 
utilised  to  guide  the  terminal  cul-de-sac  of  the  colon  to  the  iierineum,  where 
it  could  be  opened,  the  opening  left  by  the  colostomy  being  closed  |)erma- 
oently  after  the  formation  of  the  perineal  anus. 

This  useful  suggestion,  which  Ix'gius  witii  Chassaignac's  case,  appears 
to  be  well  supported  by  clinical  evidence,  as  iu  seven  cases  in  which  it  has 
been  more  or  less  perfectly  csirried  out  (Chas.saignae,  Kronlein,  Haynes, 
Lanoelongne,  Demeliu,  May  lard,  and  Sluart  and  Bierwith)  thci-e  weji?  seven 
recoveries,  or  one  hundred  per  cent,  oj>erative  recoveries. 

In  this  group  the  formation  of  the  perineal  anus  (proctoplasty)  has  been 
considered  in  the  light  of  a  set^ondary  procedure,  to  be  perfonne*!  at  a  snbse- 
qnent  sitting,  when  the  colostomy  is  fully  establLshed.  It  is  the  ojieration 
of  election,  as  Sir  William  MrCorraac  taught,  which  we  should  select  in 
weak,  exhausted  subjects,  simply  to  meet  the  immediate  demand  for  the 
Mief  of  intestinal  t^^nsion  and  fecal  stasis.  It  is  not  to  be  considered  as 
iJie  method  of  election  when  the  patient  is  still  strong,  resisting,  and  in  mn- 
ditioD  to  pemu't  ftirthcr  explorations  and  manipulation,  when  the  rectal 
pOQch  is  known  to  Im  long  and  movable  enough  to  [M'rniit  its  implantation 
in  the  perineum.  If,  however,  after  the  performance  of  a  primary  colos- 
tomy under  these  critiad  couditious,  a  favomlvle  change  should  be  observc^l 
in  the  condition  of  the  patient  (as  may  pf>ssihly  follow  the  relief  of  a  dis- 
tended btiwel),  then  the  question  arises,  Siiould  we  at  once  proceed  to  the 
imnuHliate  resturation  of  the  normal  anus  by  Chassaignae's  method? 

The  clinical  evidence  that  I  have  l)cen  able  to  gather  is  liraitfxl  to 
Jour  cases  :  i^ijorted  by  ?]<lmund  ( hven,  two  cases  (1880)  ;  Stephen  Paget, 
one  (1890);  Chaput,  one  (1892).  All  these  c^ses  ended  fatally,  but  the 
deaths  took  place  some  time  (days  and  rarvuths)  after  the  operation,  from 
causes  not  direc*tly  attributalile  to  the  ojveration. 


1  Recueil  d«6  acU^s,  1798, 
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The  objections  to  this  mode  of  operating  may  be  summed  up  as  follows: 

1.  That  there  is  danger  of  perforating  the  rectal  eul-de*sac  liy  a  proht 
or  director  while  atteriiptiug  to  force  it  to  the  perineum^  and  that  [leriioiuUs 
may  follow, 

2.  That  the  prrraaiy  fixation  of  the  colon  in  the  groin  may  iiila'6i« 
with  it8  subsequent  mobilization,  as  appears  to  have  been  the  difficulty  in 
Chapiit's  case. 

3.  If  the  formation  of  the  perineal  anus  is  long  delayed,  fecal  stasis 
with  uk^eratiuii  may  take  place  in  the  blind  end  and  fatal  peritonitis  may 
follow,  as  in  a  case  reported  by  McC^>rmac, 

4.  Serious  secondary  operations  may  be  required  to  close  the  iliac  aiiiia^  . 
as  in  8tuurt  and  Bierwitli's  patient 

On  the  other  hand,  the  advantages  of  a  reasoualile  delay  before  attempt-  — 
ing  the  final  i>erineal  proctoplasty  are ; 

L  Tbat  the  patient  is  given  a  better  opportunity  to  recupemte  and  pre — 
pare  for  a  complete  operation. 

2.  Tiiat  the  eul-dc-sa*.^  may  sj>ontaiieoiisly  descend  lower  into  the  pelvi*.^ 
and  thus  become  much  more  actress ible  than  at  the  time  of  the  formation  oO 
the  iliac  anus  (Kronlein*s  case). 

As  to  primary  exploratory  creliotomy^  whether  median  or  lateral^  whicHI 
was  ably  adyrx-iitoil  by  Mr,  Paul  Dclageni^re  in  1894/  with  the  view 
expetiiting  the  recognition  of  the  anatomii*al  relations  of  the  enteroDi 
it'  possible,  dragging  it  to  the  |icriucom  at\er  detai^hing  it  from  ita 
tery,  I  have  found  not  only  little  clinical  evidence  to  support  it,  bat        I 
cannot  advixate  it  as  a  safe  procedure,  in  spite  of  its  theoretical  plausibilit;;^!**. 
In  the  three  c^ses  the  iie|K>rt  may  be  summed  up  as  follows : 

1.  P,  Delageniferc  s  case :  an  attempt  was  matle  to  drag  the  colonic  cw.  J* 
de-sac  out  of  its  serous  capsule  by  my  metliod,  and  then  to  guide  it  to  tft^se 
[>eriueom  ;  but  this  failed,  and  an  inguinal  colotoray  had  to  be  perfornwr^i 
Death  on  the  third  day. 

2.  H,  Delagenit^re's  case  is  a  typical  procedure  of  this  kind,  in  whi-^^^b 
the  operator  was  successful  from  the  oprative  point  of  view,  bat 
occurred  on  the  fifth  day  from  causes  apparently  not  directly  C50i 
with  the  operation. 

3.  C.  Remy's  case :  median  cceliotomy ;  rectal  cul-de-eac  recognized  aft^ 
great  difficulties;  the  exceedingly  short  mesentery  prevented  the  Ofiefs^ 
from  satisfactorily  attaching  the  ent-erou  to  the  perineum.    Death  in  Uiirt.  _ 
six  hours  from  shoi*k  and  sepsis. 

The  objections  to  primary  ooeliotomy^  a|)art  from  the  scant  evident  t 
can  be  quoted  in  its  favor,  are: 

L  That  in  the  majority  of  cases  of  imperforation  the  foetal  cul-de-^ 
will  be  found  to  be  accessible  by  the  perineal  or  perineivsacral  route,  ax^, 
that  therefore  a  double  traumatism   and    corresponding  aback   will 


TREATMENT   OF   CONGENITAL   ANO-RECTAL    I M PERFORATION. 


779 


avoided  if  the  exploration  is  begun  by  the  perineum,  especially  if  Stro* 
ineyer*s  suggestion  and  coccygo-sacrotomy  are  resortetl  to  promptly. 
I  2,  The  great  advantage  claimed  for  primary  cceliotomy  for  exploratory 
purposes  is  the  rapidity  with  which  the  anatomical  condition  can  be  reoog- 
nizt<l.  But  this  argument  is  fallacious,  as  is  shown  iu  Reray's  case  and  in 
pull  cases  iu  which  there  is  much  tympanites;  iu  such  cases  evisoeration 
iwould  be  frequently  require<l  in  order  to  clearly  recognize  the  tenninus  of 
The  colon  ;  furthermore^  the  argument  in  favor  of  prompt  diagnosis  has  lost 
its  weight  since  the  intm-peritoneal  exploration  of  the  pelvis  by  Stromeyer's 
method  through  the  perineo-sacral  route  has  become  a  typical  and  practical 
pnx-edure* 

3.  Not  only  are  the  technical  difficulties  in  the  way  of  reaching  the 
enteron  by  upper  co^liotomy,  of  identifying  it,  and  guiding  it  to  the  pelvic 
floor  much  greater  than  inexiierienced  operators  imagine^  but  the  difficulties 
in  the  way  of  accomplishing  this  purpose,  even  after  the  rectal  cul-de-sac 
has  been  recognized,  are  at  times  almost  impossible  to  overcome  with  kifety. 
The  main   cause  of  trouble  is  the   tynipanitie  distention  of  the   bowels 
and  the  packing  in  of  tlie  pelvic  contents,  especially  at  the  brim,  which  is 
plugged  up,  as  it  were,  with  the  distended  i-ectura,  bladder,  and  other  viscera. 
As  a  rule,  the  bowels  must  be  tapped  early  in  the  o{>enition  Ijefore  the  true 
condition  of  the  piirts  c*an  be  I'coognized,  and  before  tlie  blind  end  of  the 
Ireetum  can  be  pushed  into  the  i>elvis  to  its  final  resting-place  in  the  peri- 
neum.    This  compulsory  enterostomy  seriously  complicates  the  situation  by 
increasiDg  the  risk  of  peritoneal  infection  in  the  subsequent  manipulations, 
^f  course,  if  the  operation  is  performed  early,  intestinal  tympanites  scarcely 
c^xists,  but  even  at  an  early  moment  the  enter  on  will  be  found  quite  full  and 
,  blocking  the  way  at  the  i>elvic  brim,  so  that  tapping  has  to  be  resorted  to 
Qxjfore  the  blind  gut  can  be  guided  to  the  peritoneum. 
I      In  conclusion,  I  would  state  that  the  only  real  advantage  offered  by 
priiaary   exploratory  cceliotomy,  esi>eclally   if  the   abdominal   incision  is 
inade  in  the  left  linear  serailunaria,  is  that  it  allows  the  o^wratiir  to  proceed 
to  iliac  colostomy  without  serious  delay.     This  would  limit  its  applit-ation 
>  a  primary  procedure  simply  to  weak,  exhausted  infants,  who  are  brought 
to  the  operator  at  a  late  hour,  when  signs  of  intestinal  sepsis  and  excessive 
^'mpany  demand  the  most  expeditious  method  of  relieving  intestinal  ten- 
Miiifn  and  fecal  stasis*     Under  such  adverse  circumstances  an  exploratory 
*5oeliotomy  is  made  in  the  left  groin  with  the  view  of  determiniug  the  rela- 
tions of  the  rectal  ampulla  solely  as  a  preliminary  to  inguinal  colostomy, 
^hich  is  the  operation  of  election.     The  advantage  of  exploration  before 
^*peuiag  the  colon  in  such  rases  is  that  the  operator  will  probably  be  able 
^  determine  at  once  whether   he  is  to  perform  a  {>ermaoent   colostomy 
^^  to  provide  a  mere  provisional  anus,  to  be  obliterated  at  a  later  day  when 
rtifr  ooodition  of  the  patient  will  permit  of  radical  relief  by  perineal  proo- 
foplaaty. 
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ACUTE    PANCREATITIS. 


This  affection,  the  pathology  and  symptomatologj'  of  which  have 


idled  bv  Fit 2 


ipp€S€<i  to  be  unknown  in  chil- 


minutely  stiidied  by  Jf  itz^  was  at  one  time  supposcKl  to  be  unknown  m  c 
dren.     It  is  extremely  rare  even  in  adults,  and  gives  rise  to  symptoms  sa 
like  those  of  acute  intestinal  obstruction  or  of  an  irritant  poison  that  ditfef^J 
ential  diagnosis  may  be  imiK)9sible. 

These  cases  have  ix*en  grouped  by  Fitz  imder  the  headings  hemorrhagic^^ 
suppurative,  and  gangrenous.     He  believes  that  the  disease  is  a  cx>mpIjH 
cation  of  gastro-duodenitis,  and  that  it  is  a  cause  of  peritonitis  which  is 
generally  overlooked. 

MePliC^ran  ^  has  reporfed  a  case  of  hemorrhagic  pancreatitis  occurring  in 
a  cljild  of  nine  months.  The  symptoms  were  those  of  acnte  intestinal 
obstruction,  auil  the  diagnosis  of  intussusception  was  made,  for  the  relief  of 
which  an  opej-ation  was  perlurmed.  This  was  necessarily  fruitless,  and  the 
true  nature  of  the  affection  was  discovered  only  when  an  autopsy  was  made. 

A  case  representing  the  typical  features  of  the  disi^ase  was  reported  by 
Cayley.*  The  puticnt  suffered  for  one  or  two  days  from  epigastric  pain  aud 
tenderness  a&sociated  with  cHjnstipation.  There  followed  vomiting  and  rapid 
collapse,  death  ocH^urring  within  iive  days  from  the  bcgiuniug  of  the  sym| 
tonis.  lu  sucli  acute  ca.sc«  peritonitis  may  develop  or  abscess  may  form 
or  about  the  pancreas,  the  patient  surviving  for  weeks  or  months,  or  eve 
recti vering  by  the  s|>ontancous  evacuation  of  the  pus.  The  rapidly  fat 
cases  show  an  inflammatory  exudate  of  the  pancreas  with  fatty  and  e*oa 
lation  necrosis  of  the  glandular  structure  and  extensive  hemorrhage  in  and 
around  the  gland.  The  rapid  and  fatal  collapse  is  attributed  to  compressio 
of  the  retro-]>erit*>neal  ganglia  by  the  inflammatory  exudate.  The  hemor 
rhagic  form  is  fatal  within  a  few  days.  The  suppurative  and  gangrene 
forms  run  a  moi^  protracted  course. 

Symptoms. — These  are,  as  has  been  stated,  extremely  misic 
Cay  ley  states  that  the  characteristic  symptoms  of  the  disease  are  epig 
pain  and  tenderness  which  may  be  of  only  moderate  severity,  resemblir 
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'  CiiBJMiiftn  Prat'titiantT,  September,  1896. 
*  British  Medical  Jnurnal,  September,  1B96. 
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the  pain  of  gastric  catarrh,  or  may  be  very  severe  from  the  onset ;  then 
vomiting,  the  matter  regurgitate  uot  showing  tlie  eharai'teriBtics  of  the 
intestinal  et>ntent^.  There  jb  usually  ooustipatitm,  but  souietimes  diarrhcea. 
There  may  be  fulness  and  swelling  in  the  epigastrium,  but  no  gc^neral  dia- 
tention  or  any  signs  of  the  pi^senoe  of  gas  in  the  abdumiual  cavity.  The 
tcjiderness  is  mostly  limitetl  to  tlie  epigastric  I'egion.  Fever  is  oonstant, 
and  with  the  eollap*^  the  temjjerature  tails.  A  fatal  collapse  may  set  in  as 
early  as  the  setMmd  day,  moi*e  ct>mniouly  on  the  thii"d  or  fourth. 

In  the  case  reporte<l  by  Cay  ley  the  diagnmis  was  Imsed  ujxju  the  absence 
of  a  history  of  ga«^tro  duodenal  ult^r  and  of  geuend  aMominal  distention. 
The  sympt(*mtf  were  of  gradual  onset,  and  when  eollap^^  developtd  it  was 
persistent  and  profound,  showing  no  tendency  towaixls  reaction.  Fulness 
or  even  swelling  of  the  epigastric  region  €<:>uid  uot  Ije  detected  in  this  ease. 
Diagtiosis. — This  might  l>e  suggested  by  a  history  of  gastro-duodenitis 
and  by  .the  presence  of  epigastrio  tenderness  and  tumor.  Theoretically, 
sugar  migiit  l>e  expeoted  ti>  l»e  found  in  the  urine,  but  in  many  of  the  repotted 
cases  this  sign  has  been  absent. 

Progrnosie. — This  is  extremely  grave. 

Treatment. — There  are  no  direct  means  by  which  acute  internal  affeo 
tioDs  of  this  nature  can  lie  eontrollal.  CoUaps*^'  should  be  treated  in 
accordance  with  general  priori  pies,  by  stimulants  admin  isterwl  by  the 
ttkoutlj,  the  rectum,  or  hypodermically,  strychnine  being  particularly  service- 
able, morphiuo  not  being  withheld  when  pain  is  severe, 

Oliver  holds  that  suprarenal  extract  is  an  extremely  powerful  means  of 
controlling  vaso*motor  paralysis  and  stimulating  the  heart ;  pressure  on  the 
abclunien  is  also  serviwable,  since  it  has  a  tc^ndency  to  limit  the  amount 
«f  blt><xl  which  stagnates  in  the  meseutt*ric  vessels.  The  twmt  impoitant 
point  of  treatment  is,  jjerhaps,  the  making  of  a  proper  diagnosis,  and  thus 
f  avoidance  of  a  futile  laparotomy.  In  the  more  protrftcteil  cases  wuth 
©•formation,  as  sliow^n  by  heetie,  tumor,  and  leucocythaemia,  incision 
whI  drainage  are  indicated* 


CYSTS  OF  THE   PANCREAS. 

The  etlo!(»gy  of  pancreatic  cysts  has  been  fully  descrilied  in  vol,  iii.  of 

this  Cyclopedia.     A  study  of  tlie  more  recent  literature  on  this  subjetl 

irniply  accentuates   the   imjwrtance  of  trauma  as  a  pre<l imposing  factor. 

Thos,  Leith  *  has  eolkcted  seventeen  cases  in  which  the  histor>^  of  injury 

was  definite,  and  a  cyst  followed  so  haiii  upon  it  that  there  was  strong  pre- 

iumptive  evidence  as  to  the  relationship  In^tWi'cn  tliis  pathological  fi^rraation 

Hid  traumatism.     An  inter%'al  of  ten  days  was  the  shortest  period  which 

elapeed  between  injury  and  cyst-development ;  the  longest  w^as  an  interval 

of  eight  years.     In  this  la^^t  cjise  there  is  necessarily  some  doubt  as  to  the 

relation  between  cause  and  eiTect.     In  six  cases  the  interval  was  between 
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two  and  four  months,  in  five  cases  between  two  and  five  weeks.     Trauma' 
was  due  t«  falls,  blowa,  and  crushes. 

Cathcart  explains  the  formation  of  these  cysts  in  this  way.     The  injun^ 
causes  laceration  of  the  gland  and  necessarily  extravasation  of  blood  and^H 
pancrt^tie  secretion  from  the  torn  vessels  and  ducts.     The  quantity  of  lluid^l 
is  constantly  augmented  by  the  continuous  secretion  of  the  gland.     The 
contents  of  the  cyst  are  somewhat  irritating,  thus  caiismg  the  formation  o£^l 
a  capsule  wliich  gradually  iiici'ease^  in  size  from  internal  pressure.  ^^ 

Durante  recoi'ds  a  ease  of  pancreatic  cyst  on  which  he  operated,  caused 
by  obstruction  of  Wirsuug's  duct,  due  to  the  Ascaris  lunihricoideji.  There 
was  sepsis  of  the  pancreatic  fluid  with  soflbening  of  the  parenchyma. 

Symptoms. — Aside  from  the  growth  of  a  tumor  in  the  epigastric 
right  or  left  hypochondriac  regions  lying  behind  the  stomach,  often  di 
tinctly  conveying  the  aortic  pulsations,  exceptionally  associated  wnth  gly( 
suria,  there  are  no  chanicteristic  symptoms. 

Diagnosis. — ^This  is  practtieable  only  when  the  cyst  has  attained  cor 
siderable  size.     A  history  of  traumatism  or  of  pancreatic  t»olic,  followed  l)y 
an  epigastric  tumor  of  mpid  growth,  and  in  exceptional  eases  asfio<-*iuted 
with  sugar  in  the  urine,  w^ould  su^jest  pancreatic  growth.     As  the  tumor 
grows  it  necessarily  pushes  the  stomach  forward  and  ultimately  towards  th4|H 
right  side,  the  trans vci*se  colon  being  displa*^  downward.     Inflation  o^™ 
the  stomach  and  colon  will  i-eadily  demonstrate  the  relations  these  organs 
bear  to  tlie  tumor.     When  this  has  reached  a  large  size,  occupying  th^H 
entire  abdominal  (mvity,  it  is  qiute  impossible  to  distinguish  it  from  tumors^ 
of  ovarian  or  nephric  origin. 

PrognoBiB, — ^This,  when  a  portion  of  the  gland  still  remains  function- 
ally active,  is  extrc^mcly  good,  provided  o|>eratiou    be   undertaken  befor 
serious  lesious  result  frum  mechanical  pressure. 

Treatment. — There  have  been  a  sufficient  number  of  pancreatic  cya 
reiKnted  to  enable  surgeons  to  clearly  formulate  the  appropriate  treatment. 
This  cousistij  in  incision  and  drainage.  Aspimtiou  is  inetfectual  and  dan- 
gerous, and  attempts  to  cause  obliteration  by  injections  of  irritating  solu- 
tions, such  as  iodine,  have  resulted  in  fafcil  peritonitis.  The  cyst  should 
be  brought  forward  to  an  alxlominal  incision,  secured  in  this  position  by 
suture,  o|>ened,  and  eontinuously  dmint^L  This  necessarily  causes  a  pap- 
creatie  fistula  wiiich  may  or  may  not  close  sp)ntaueously.  H^^l 

Leith  has  repotted  seventeen  cases  tluis  treati^l  with  cT>mplete  succe^ffl^^ 
all  but  one.     Krecke  stiites  that  of  twenty-seven  cas4.^  all  were  successful. 

Excision  has  l)een  strongly  recommended  as  the  ideal  operation.  The 
piTH^edure  may,  however,  be  extremely  diffi<'idt,  indt*ed  ([uite  imjK><=isible,  and 
fix)in  reported  aises  it  is  evi<Iei^t  that  the  mortality  of  the  ojx^nittou  is  high. 

Anterior  incision  and  drainage  may  be  unsuccessful.  It  is  especially 
servitf^alile  in  those  moval>le  rysts  which  cnn  ri»adily  lie  brought  to  the  an- 
terior alxlotuinal  wall  and  arc  l>roader  in  ft'ont  than  iKihiod.  It  is,  however,j 
not  wtII  adapted  to  tliose  deeper-placed  cysts  which  are  somewhat  fixed  and 
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are  broad  posteriorly.     These  are  hard  to  rea*?h,  and  it  may  be  impossible 
to  bring  their  walls  to  the  edge  of  the  parietal  woimd* 

Leith '  stat<Si  that  sinw  the  method  of  anterior  inrision  and  drainage  for 
pancreatie  cysts  is  o|>eti  tx>  the  di  Bad  vantages  already  given,  these  aeeumnla- 
tioiis  may  be  primarily  reached  and  drained  by  posterior  operation.  After 
ex|)eriraeiitieg  on  cadavei's,  he  fyund  that  he  could  readily  cut  down  on 
the  tail  of  the  pancreas  and  open  the  terser  omental  sac,  A  vertical  in- 
cisiim  about  three  inches  long  was  made  in  the  outer  border  of  the  erector 
spiiife  muscle,  b^inning  aUjve  the  twelfth  rib.  After  cutting  through  the 
skin  and  fascia,  the  thin  fibres  of  the  latisaimus  dorsi  are  first  recognized, 
and  then  the  strong  fascia  at  the  outer  border  of  tlie  erector.  This  is  in- 
cised^ and  the  upper  bortler  of  the  quadriceps  1  urn  bo  rum  is  next  seen  run- 
ning downward  and  outward.  The  finger  is  inserted  above  it,  and  foek  for 
the  posterior  surface  of  tlie  kidney  thnmgh  the  fat  and  cellular  tissue.  It 
then  defines  tlie  position  of  the  renal  vessels.  The  tail  of  the  pancreas  and 
the  poaterodateral  wall  of  the  lesser  omental  sac  lie  just  alxwe  and  inside 
them,  and  by  inserting  a  jirobe  it  is  possible  to  enter  the  cavity  of  this 
no  either  through  the  jiosterior  peritoneum  or  above  this  gland,  aocording 
to  the  upward  obliquity  given  to  the  probe.  In  no  case  was  the  supra- 
renal capsule  or  any  other  structure  in  the  neigh IjorhfXKl  injured.  When 
the  lesser  omental  sac  was  distended  with  fluid,  fluctuation  could  be  dis- 
tinctly felt  by  the  exploring  finger  %vorking  upwanJ  above  the  renal  ves* 
«ela,  and  tluid  could  be  evacuated  with  case  by  melons  of  the  dniinage-tul>e 
DMide  to  enter  the  sac,  with  the  help  of  a  director  and  a  pair  of  dressing 
forceps. 

This  procedure  Lcith  tliinhs  will  t>e  found  to  be  quite  easy  in  case  of 
pancreatic  cysts  and  prol>ably  of  others  in  this  neighl>orh(Xid.  The  cyst- 
wall  may  be  in  some  t^as*^  thick  and  thus  Im  difficult  to  penetrate,  but  this 
need  not  cause  trouble,  while  lougH^xistent  distention  will  have  brought  the 
cjrst  within  more  easy  reach.  It  may  even  extend  downward  below  the 
\m  of  the  renal  vessels,  and  thus  be  reached  by  the  surgeon  whether  he 
goes  above  or  below  thes^^  structures. 

Cotterill  adopttxl  this  method  of  niching  these  cysts  with  complete 
VKSOttg,  the  sac  being  entered  l>elt»w  the  renal  vessels. 

Gould  mentions  a  case  in  which  the  cyst  w^as  fixed  and  could  not  be 
wooght  to  the  anterior  surJace.  Passing  a  finger  into  its  cavity,  he  cut 
w>wn  below  the  twclilh  rib  and  drained  it  posteriorly.  The  fistula  rapidly 
dosed. 

Tlie  advantages  of  this  method  of  procedure  arc  that  it  is  easy,  is  s^fe, 
*lniins  perfectly,  and  is  followed  by  rapid  convalescence.  Even  should  the 
surgeon  fail  to  reach  the  eyst,  this  would  in  no  way  prejudice  the  success  of 
tb<?  aaterior  exploration,  and  would,  moreover^  even  in  such  cases,  allow  the 
ntpid  establishment  of  posterior  drainage. 
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case  of  cyst  of  doubtful  pancreatic  origin  cur 
The  patient,  a  child  of  thirteen  nuintlis,  had  3X* I 
^  ^  ihr  aUoiii€ii  since  birth.    This  rapidly  increased  in  fiizej 
tion  and  respiration.    The  whole  aMomen  was  < 
W  m  AMBMi&ig  temor^  sup|>oseil  to  be  caused  by  hydronephrosis, 
from  its  attachments  hack  of  the  peritoneum  in 
There  were  numerous  large  vesaek  supplying  it,  ind  M 
i^lB»  <RHwi  bf  die  splenic  vein  ;  the  tail  of  the  pancreas  was  spread  out  ^ 
«MrteiBiHEiv  portion.     Examination  of  the  cyst-wall  showed  true  pan- 
^mtnc  Wttmi      KmicleAtion  was  rapid  and  easy  and,  by  avoiding  the  splenic 
iM^  ant  l|)r«M$  dtoi  pedicle  mass,  no  hemorrhage  ensued.    The  author  holds 
lltorsjBSi^af  tlie  ftmxsreaSf  if  they  can  be  easily  separated  from  attachments, 
^^wifel  W  iMiK»vedf  since  there  is  a  possibility  of  reaecumulation  of  fluid 
HJbift^Wifti  V94B  are  treated  by  drainage.     Attempts  at  enucleation  should,  ^d 
,  Wdbftnduned  when  it  is  evident  tliat  the  cyst  is  so  thoroughly  ^^ 
with  the  surrounding  tissues  that  it  can  be  S6]iarated  only  by 


Itpiiirl  records  twelve  cases  of  complete  extirpation,  followed  by  five^j 
ifeMiiltf^     It  is  noteworthy  that  the  cases  of  incision  and  drainage  heal  verjr^l 
4kHi^«lMd  liltPe  often  reniains  a  |)ermanent  fistula ;  hence  posterior  drainage 
|»  Itfinniig  more  popular. 

*f|tfli9|ienitiou  of  incision    and  drainage  should    not  be  divided   into 
i|l|Tfnr      thiit  is,  the  cyst  should  not  be  exposed  and  sutured  to  the  parietal 
^gMMi^mt  one  time  and  its  e<intents  later  evacuated.     As  soon  as  the  wall 
^WPMTil,  it  is  grasped  by  the  toothed  forceps  employed  in  the  treatment 
^v-vwiin  cysts,  is  punctured  by  the  canula,  and  its  contents  evacuated,  the 
MUfHRIil  p^'ritoueal  cavity  being  carefully  protected  by  ganze  pads.      When        | 
||#fjn<  1?  large  and  movable,  it  is  dmwn  through  the  aWooiinal  wound  as       i 
IMA  1^  m  sniBcient  quantity  of  fluid  has  escaped  to  make  this  practicabl&-^| 
\tlvT  lln^rough  evacuation  and  washing  out  of  the  *x>n tents  with  dilute  an-       ' 
litfcrtir  solution  (1  to  10,000)  or  sterile  normal  saline  solution,  tlie  cyst  is 
^HeJlMd  luid  the  edges  of  this  wound  are  secured  to  the  abdominal  opening 
|M^Mllll^-     The  draiuage-tul>e,  the  himen  of  wiiich  should  be  large,  is  car-^tf 
1^  la  the  bottom  of  the  cyst,  sterile  gauze  is  packed  in  lightly,  the  skin  is  ^^ 
m^^mtrd  by  a  thick  boric  ointment,  and  a  generous  sterile  gauze  dressing 
in  Hk^ied,  after  which  a  pressure  bandage  is  used. 


CALCULI 

A-t  in  the  case  of  biliary  (Calculi,  formation  of  jmncreatic  stones  is  im- 
litMtMit^  at  least  from  a  surgical  staud-jxjint,  only  when  from  lodgement  in 
lb#  fttMiner  or  larger  ducts  there  result  obstruction  to  the  free  flow  of  the 
fc^Niftti^it  dilatation  uf  the  glandular  substance,  tlie  outlet  from  which  is 
ihuK  iiiterfcitHl  with,  and  following  dilatation  either  cyst- formation  or 
Utrophv,  dependent  upon  the  degree  of  stopjiage. 
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A  catarrhal  condition  of  the  diiots  of  the  gland  m  probably  the  usual 
precIts]K>^itig  CHjuditioa  to  thc^  devclopnieot  of  calculi,  ahljough  changes  in 
its  eecrt^tion  are  undoubtedly  important  factors.  It  is  worthy  of  note  that 
meobanieal  obstruction  may  also  <K.x.uir  I'l'om  lodgement  of  a  gall-stone  in 
the  oommon  biliary  duct. 

Retention  cysts  due  to  obstruction  by  calculi  rarely  attain  large  size. 

Brunct,  Frcyhan,  Ficot,  and  others  report  cases  of  occlusion  of  the  duet 
of  Wirsung  produ(*ed  by  calculi,  followed  by  atrophy  of  tlie  glandular 
structure  and  glycosuria. 

SymptomB. — It  is  worthy  of  note  that  the  rliagnosis  of  nearly  all  cases 
of  imnereatic  calculi  luis  been  made  post  mortem.  The  case  recorded  by 
Holzraann*  perhaps  exhibits  the  symptom -complex  in  its  typical  form. 
This  patient  suffered  from  severe  pain  in  the  hypochondrium,  radiating  at 
times  to  the  riglit  slioulder,  and  followed  by  salivation.  During  the  attacks 
distinct  traces  of  sugar  were  found  in  the  urine.  When  the  pains  were 
slight  and  alwjrtive  in  type  there  was  neither  glycosuria  nor  salivation. 
When  they  were  severe  there  were  both  glycosuria  and  salivation  asscK'iated 
with  fever.     The  stools  were  free  from  excess  of  fat  or  from  concretions. 

In  Mirinicli*s  case  the  pain  was  referred  to  the  left  ribs,  the  epigtistrium, 
and  spr*cad  to  the  left  shoulder- blade.  Moreover,  the  characteristic  pan- 
creati**  calculi  were  fount]  in  the  stmils. 

DiagiiOBiB. — This  would  l>e  Ijased  on  paroxysmal  colicky  pains  referred 
to  tljc  left  rather  than  tlie  right  side  and  radiating  towards  the  shoulder 
ratla-r  tlian  downward,  tenderness  on  deep  premuit*  in  tiic  epigastrium, 
traoes  of  sugar  in  the  urine,  and  possibly  fatty  stools  containing  calculi 
ifter  acute  attacks, 

ProgrDOBiB'^Thia  is  probably  favorable,  except  in  those  cases  charac- 
terized by  frequent  recurrences  and  by  progressive  emaciation. 

Treatment. — The  general  treatment  appropriate  to  hepatic  or  renal 
^lic  is  indicated, —i,t\,  allaying  of  pain  by  hot  baths,  morphine^  or  even 
^i^r.  As  a  curative  agent,  pilocarpine  has  been  recommende<l  in  fairly 
'*J1  doses.  It  is  probable  that  the  best  results  will  Ix^  obtained  by  the  use 
^^  lai^ge  quantities  of  a  mildly  alkaline  natural  water,  and  by  careful  treat- 
^uecif  of  the  gastro-<luodenitis  which   is   IVequently  associated  with  this 

TUBERCULOSie  OP  THE   PANCREAa 

While  the  existence  of  priraary  tuberculosis  of  the  jmnereas  has  l^een 
^^Qieetioned,  there  c^u  be  no  doubt  that  this  organ  is  not  exempt  from  initial 
invasion  by  Koch's  bacilli. 

Involvement  in  injunction  with  tu(>errulosi8  of  other  portions  of  the 
sitiatoniy  is  by  no  means  rare.  Mondi^rc  states  that  of  one  himdred  tuber- 
^i<im  children,  in  five  only  was  the  pauci^eas  involved.  Coudretski,  how- 
^%  in  one  hundi^  and  twenty -eight  cases  of  tnbert^ulosis,  found  the  pan- 

'  Miinchener  mcdiciniiK^fae  Wochemchrift^  May  15^  1894, 
Vol.,  V.^60 
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creas  diseased  in  tliirtceD,     There  was  no  predonnDanee  of  in%*olvement 
cither  aex*     Age,  however,  seemed  to  1x2  an  iiniwjrtaut  jYretHsposiug  factor, 
since  over  forty-four  per  cent,  of  the  bodies  of  children  presented  tuber*  J 
culous  pancreatitis. 

Symptoms. — The  syniptomatologj*  of  this  affection  is  necessarily  ob- 
erua%  and  will  depend  upon  interference  with  function,  either  from  pressure 
or  from  degeneration, 

Diafiriiosis..^Uutil  a  distinct  turaor  is  felt,  a  positive  diagnosis  is  im-  , 
jMJssible.     The  nature  of  this  tunjor  would  I  lien   he  suggested  only  by  ' 
tubercular  family  history  or  by  lesions  of  this  nature  in  other  parts  of  the 
l>udy. 

Treatment* — ^The  treatment  is  that  appropriate  to  tul>erculosis  in  other 
regions, — ^i.e*,  tonic,  supporting,  climatic,  and,  if  it  be  possible  to  establish 
probable  diagnosis,  oix^mtive.  Because  of  the  rarity  of  these  teases,  no 
formal  methods  of  prtR-cdureart^  recognized.  On  general  principles  surgical 
interference  should  be  limited  to  extirpation  of  tuberculous  foci,  leaving  as 
much  of  the  gland  as  possible. 

SYPHILIS. 

The  lesions  of  syphilis  apjKmr  in  the  pancreas  as  a  gummatous  formation^ 
or  as  a  diffuse  s(jlcrosis.     Usually  these  manifestations  of  syphilis  ai"e  ass*>  ' 
dated.      They  arc  common  in  children  subject  to  heredit;\ry  syphilis,  and 
may  be  found  in  coujunction  with  similar  degcucratiDus  of  the  liver,  spleen, 
and  kidneys.     Amyloid  dcgcnci'ation  is  also  observed.  ^J 

SymiptomB. — Siuce  syphilitic  pancreatitis  is  not  recognized  as  an  iso*^^ 
lated  lesion,  the  8yni])toms  of  the  affection  arc  masked  by  lesions  of  otheF 
organs,  particularly  those  of  the  liver  and  spk»t^n.  Slight  glya>suria  might 
suggest  involvement  of  the  [laucreas,  but  the  accompanying  gas tro-in test iual 
catarrh  and  progressive  w^asting  and  fatty  stools  in  case  of  extensive  disease 
might  readily  be  referred  to  involvement  of  the  liver. 

Diagnosis. — This  cannot  he  formulated.      Palpation  of  the  pancreas  J 
should  always  be  attempted,  but,  witli  the  exception  of  one  or  two  reports,! 
this  is  generally  acknow  ledged  to  be  futile,  unless  the  turaor  is  of  consider- 
able size. 

Treatment, — Inunctions  of  mercury  and  baths  are  indicated  during 
in  fancy  J  later  associatetl  with  iodides  in  case  the  symptoms  do  not  yield.       i 

Inunctions  are  given  as  in  the  treatment  of  other  manifestations  of  ' 
hereditary  syphilis.    A  child  four  years  of  age  should  receive  from  thiily  to 
forty  grains  of  an  ointment  made  by  mixing  blue  ointment  with  an  eqttaL 
quantity  of   carbolatcd   cosmoliue.      This  should  l>e  spread  upon  a  siifl.1 
muslin  cloth,  should  be  applied  to  the  abdomen,  and  secured  in  place  by  aj 
binder,  the  skin  being  carefully  cleansed  and  bathed  in  alcohol  once  loif 
twTuty-four  hours.     Iron,  preferably  in  the  form  of  Basham's  mixture, 
tonics,  digestants,  uutritious  diet,  and  general  hygiene  are  also  strongly 
iudiait^xl. 
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CAKCINOMA. 

Priiimry  carcinoma  of  tlie  pancreas  has  been  exceptionally  observed  in 
yuiing  children.  Because  of  the  mrityof  the  disease  it  it*  impossible  to  for- 
mulate the  symptoniatology  of  the  afiectiuu  in  early  life,  but  there  is  no 
reason  to  suppose  that  tlie  symptoms  differ  from  those  observed  later.  We 
should  then  expec^t,  according  to  Max8on,  cachectic  countenance,  aneamia, 
irregular  or  voracious  appetite,  steady  decliue  and  loss  of  flesh  without  any 
apparent  satisfactory  cause,  diminution  of  tlie  taste  and  relish  of  food  with 
little  or  no  preference  as  to  ta^te,  with  overwhelming  and  progressive  weak- 
oe^.  Other  svmpt<jms  considered  by  Maxson  as  subsidiary  are  certainly 
more  characteristic  of  panercatic  dist^ase  than  those  already  given  ;  they  are 
&tty  st-iJols,  glycosuria,  abdumiual  pain  extending  fmm  the  region  of  the 
pancreas  to  the  right  shoulder^  the  development  of  a  palpable,  somewhat 
fixe<i,  often  pulsatiug  tumor  heiiind  the  stomach,  uausea,  and  icterus. 

The  most  typittil  symptoms  in  children  would  proliably  he  the  extremely 
ra|nd  growth  of  a  rather  haixl  tumor  in  the  pancreatic  region,  glycosuria, 
fatty  stools,  jaundice,  and  pronouncetl  cachexia. 

Treatment, — Extirpation  is  indinited.  This,  however,  holds  out  little 
or  no  liope,  siuoe  the  neighboring  lymphatic   glands  are   always   early 

involved. 

WOUNDS. 

The  position  of  the  pancreas  is  such  that  when  it  is  laceratetl  or  oon- 
tUfiKl  by  external  violent^e  cither  more  exjiosed  organs  are  so  extensively 
involved  that  the  symptoms  pointing  to  panert^tie  trauma  are  completely 
'tta^ked.  Kiclianls^jn  statics  that  the  i>ancrea.s  has  never  been  found  lacer- 
ated fnmi  aWominal  cuntiisiun  without  accompanying  rupture  of  the  liver 
X|4;kidoeys.     It  none  the  h'ss  liapjx'ns  that  tlie  pancreatic  h^^ion  may  be 

most  important  and  life-threatcuing,  and  the  one  which  most  iuipera- 
tivdy  demands  siirgieal  investigation. 

Leith's  statistics*  woidd  i-ieem  to  prove  that  tlie  pancreas  may  suffer 
•lone,  as  in  two  of  his  nine  fatal  eases  lesions  of  otlier  organs  aix*  not  men- 
tioued. 

Symptoms. — The  symptoms  of  trauma  of  the  panert^as  differ  in  no 
t^rtirular  from  those  which  characterize  injury  to  otlier  alMlominal  organs. 

Il^iith  may  take  place  quickly  in  eollajisCj  or  pain  and  .severe  shock  may  he 
«>llow*d  by  meteorism  and  tlie  symptoms  of  internal  blceiling,  with  the  for- 
mation of  an  epigastric  tumor  due  to  blood  effusion  into  tlie  omental  bursa, 
Exceptionally  symptoms  are  delayed|  as  in  the  ca^  reported  by  Jordan 
Uiyd.*  For  a  few  days  following  the  injury  the  jjatient  vomited  Ijlood- 
fltretked  matter  and  exhibited  slight  lever;  after  a  |)eriod  of  apparent  eon- 
valcseenoe  there  wei'e  recurrent  paroxvsmsof  epigastric  pain  and  vouiiting, 


*  Edinbiirirb  Mwlfcnl  Jfmrnal,  1896-06,  vol.  xli.  p.  428. 
■  Britisb  MwUcwl  Jourrsnl,  Novemtw^r  12,  1892. 
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A  se('<md  tuse,  also  reported  hv  Lloyd,  exiiibited  the  typicsil  sympk 
of  tliis  It'siori.     A  patient  having  Im^ii  kneinj,  sii tiered  Bevem  paio,  vomited, 
and  shortly  deveIoi>ed  a  marked  tumor  oet-upying  the  umbilical,  epigastric, 
and  left  hypoehoudriac  regions.     This  was  tense,  rather  sharj>ly  outliDed,^ 
dull  oil  percussioo,  and  distinet  fronx  tlje  liver  and  spla'n.    A  medium  lap- V 
arotomy  showed  that  the  greater  jieritoneal  cavity  was  healthy.    The  omen- 
tum was  thickened  and   enormously  congested.     The  omental  bursa  waa|H 
Wiled  with  bloixl.  " 

Diagnosis. — In  the  (*ase  of  gunshot,  punctured,  or  incised  wounds,  the 
direction  taken  by  the  vulnerating  btxly,  cousideixKl  together  with  the  posi- 
tion of  the  patient  when  wunnded,  might  lead  to  a  correct  diagnosis.  When 
the  pancreas  h  crushc^l  or  torn  without  extt^rnal  wound,  diagnosis  of  the 
injury  is  usually  impossible  without  an  exploratory  laparotomy,  though) 
even  in  these  cases  the  nature  of  the  force  and  the  direction  in  which  it ' 
applietl  may  lead  to  a  suspicion  as  to  the  injury*  When  the  violenc 
applied  from  in  front,  there  is  often  no  external  bmiaing. 

Prognosis. — Trauma  to  the  pancreas  is  often  fatal  because  of  associate 
injury  to  other  organs.    Death,  as  a  rule,  is  due  to  collapse,  often  dependent  ^ 
on  fatal  hemorrhage.     Unless  the  main  artery  or  veins  are  ruptured,  theH 
substance  of  the  organ  may  \w  extensively  torn  without  dangerous  hemor- 
rhagf^,  and  it  is  well   proved  that   ree<:)very  is  possible  even  after  stn'cre 
injury,  as  inatancetl  by  extensive  cicatrices  found  after  death  due  to  other 
causes.  J 

Even  after  immediate  convalescence  there  is,  however,  the  danger  of  cvst-^^ 
formation,  I^eith  having  collei'ted  seventeen  cases  in  which  injuries  to  the 
epigastrium  were  followed  by  this  condition  at  periods  varying  from  a  few 
days  to  many  years.     In  nine  of  the  eases  the  injury  was  due  to  falls,  ii 
six  to  blows»  in  two  to  being  run  over  by  wagons. 

Treatment.^ — Wounds  of  the  pancreas  should  \>e  treated  in  aocoHanc 
with  general  surgical  principles.  So  far  as  this  gland  is  eonoerued,  healing  ' 
after  gunshot  wounds  seems  to  be  prompt  and  uu<*t>ru plicated.  The  nmin 
danger  of  such  injuries  is  dependent  upon  excessive  hemorrhage  and  asso- 
ciated tmutna  to  neigli boring  organs.  S 

In  case  the  j)ancreas  is  ruptured,  surgical   intervention  would  not  Ijg™ 
required  unless  the  formation  of  a  tumor,  particularly  one  forming  in  the 
epigastric  region,  and  the  constitutional  symptoms  point  to  internal  b!eed-« 
ing.     Under  such  circumstances  the  abdomen  should  be  opened  and  the 
bleeding  points  secured  by  ligature,  the  rupture  then  being  clost>d  by  suture, 

S^^nn,  basing  his  conclusions  upon  an  experimental  study,  recommends 
that  the  ends  of  the  glands  l)e  separately  ligated  previous  to  suture.  This 
effectually  arrests  hemorrhage  and  tiie  out|>our  of  pancreatic  juice.  If  the 
ends  thus  ligated  are  approximated  by  catgut  sutures,  the  nutrient  vascular 
supply  is  quickly  re-cstablishe<l,  Ru]>tures  thus  treatcil  heal  quicklv  and 
are  not  followed  by  cyst- for nuitiou^  since  physi()logiciilly  separate 
tions  undergo  simple  atrophy. 


The  diagnosis  of  disease  of  the  liver  in  children  18  moi'e  frequently 

•^mde  than  the  ottiiirrence  of  cases  of  artiial  liver  lesion  warrants.     Jacobi  * 

the  authority  for  the  statement  that  primary  affections  of  the  liver  are 

ire,  and  that  enlargement  is  frequently  assumed  to  exist  when  the  size  of 

oi^an  is  normaL     The  fact  that  the  liver  h  much  larger  in  proportion 

i  n  Uie  ehild  than  it  is  in  the  adult  cannot  be  too  frequently  insisted  upon, 

T*liis  normal  increase*  in  size  is  exaggerated  because  the  lower  portion  of  the 

%ri«cus  is  not  covered  by  the  riL^s,     Ash  by  and  Wright**  thus  outline  the 

iM  j>per  mai^in  of  liver  dnlness.    At  the  right  edge  of  the  sternum  the  upper 

li^^it  of  suiierficial  hepatic  dulnci5«  is  in  the  fifth  interspace,  in  the  right 

ir^ i  dclavicukr  line  it  is  at  the  upper  bonier  of  the  sixth  rib^  in  the  midaxil- 

la-K*y'  line  it  is  at  the  seventh   rib,  and   |>osteriorly  it  is  at  the  ninth  rib, 

T'he  deep  ai*ea  of  hepatic  dulncss  always  extends  a  little  higher  than  does 

ttie  superficial  area.    The  lower  tdge  uf  tiUixTfitnal  hefmtie  du loess  is  always 

below  the  costal  margin. 

Rotch*  shows  tliat  in  young  children  the  inferior  lx>rder  of  liver  dul- 
DifsaB  18  midway  Ix^tween  tile  costal  margin  and  the  umbilicus.  As  the  child 
isicsrcases  in  age  the  lower  lK>rder  of  the  liver  is  gradually  elevated  in  posi- 
tion, until  at  the  age  of  twelve  years  it  is  just  at  the  costal  margin. 

In  {Milpating  the  liver  of  older  cbildrt^n,  Parkins's  method  may  be  used 

to  advantage.     Tlie  patient  sits  on  a  ehair  and  leans  forwanl,  plaeing  bis 

dbows  on  a  table  and  his  head  in  his  bands.     This  jjosition  throws  the 

^'^an  forward,  r>  that  a  larger  extent  of  its  snperitir  surfaee  tijan  normal 

^J'Weg  in  relation  with  the   anterior  al>duu)inal  wall  and   the  examining 

Danehe^*'  says  the  patient  should  be  placed  on  the  left  side,  the  arm 
^•KJuld  \ye  lifted,  the  hand  fixed  ujinn  the  Ijejlstt^id,  the  left  flank  support otl 
•'wi  elevated  by  a  pillow,  Exru-t  vertical  measni'ements  of  the  limits,  de- 
**fmined  by  palpation  and  percussion,  should  lie  made  in  the  axillary  and 


'  l)r.  MiiMer  desires  to  nek  now  ledge  the  vnlmiWe  ivcsistunco  renderod  by  Dp.  John  M. 
l^'^iih  In  the  prPpHrntioii  of  tbU  articlt!.  This  conlribuUon  ia  to  W*  looki^d  upon  as  an 
1'lt'^inlii  to  tho  orlginul  iirtiL'k'.  Tbe  snbjotl  i»  presenttnl  in  the  following  manner  m 
l^vr  thai  the  oHginal  text  be  nut  ili^turWl 
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fiir  the  productioD  of 
are  thus  give]i| 

of  the  blood- 
is  temporarilv 
is  of  the  liver»  a 
OiT  bile  iato  the  blood. 


to  the  arrest  of  thel 
it  of  respiration^! 
(Weber.) 

transverse  fissure^  1 
oedema tous  and ' 
difficult  parturition^ 
^  intestine*     (Birch*  i 

m  is  often  masked 
sfbtfe-^tained  urine  and 

iV  be  placed  septi- 

of  the  liver,  congenital 

ioD  of  the  bile-ducts 

of  tbi»  liver,  as  in  syphilis 

«f  •  aefiticieiitie  Qattire  are  dependent  upon  aal 

►  of  a  female  child  who  died  at  the  ageof  tliree 
liitid  had  been  jaundic^  since  birth.     She 
m  distende<l,  especially  on  the  right  §ide,  and 
Tbe  stools  were  white  and  milky,  the  urine  was 
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dark  antl  contained  bile- jug luent.  At  autopsy  the  liver  was  seen  t«  be  en- 
largtKJ  and  the  hei>atic  and  cystic  ducts  were  noriiiah  The  common  bile- 
duct,  immediately  aUer  its  formation,  was  normal  in  calibre,  but  its  lumen 
grew  rapidly  narrower^  having  a  thread-like  apjK^amnct^  in  the  lower  part 
of  its  csourse.  On  pressing  the  gall-bladder,  bile  passes!  easily  into  the 
up|»er  jmrt  of  the  duct,  but  in  the  narrow  portion  the  progress  of  the  fluid 
^•as  much  slower. 

Thomas'^  re^iorta  a  case  in  which  five  successive  cliildrcn  of  one  mother 
present€d  icterus  neonatorum.  In  foiu'  of  the  children  the  jaundice  had 
appeared  a  few  hours  after  birth,  and  dealli  had  ensued  before  the  ninth 
day.  There  were  no  autopsies  in  those  cases.  In  the  case  of  tlie  Jifth 
child  J  which  Tliomas  saw,  the  jauntlit^  appeared  a  few  hours  after  birtli, 
and  the  child  died  on  the  twelfth  day.  At  autopsy  it  was  found  that  the 
cystic  and  common  bile-ducts  were  imper\nouH>  From  tlje  clinical  liistory 
of  the  four  preceding  c^ses  the  author  concluded  that  the  same  condition 
had  existed  in  them. 

A  case  of  compression  of  the  bile-ducts  by  a  new  growth  is  reported  by 
Earle  and  Weaver/*  in  which  a  cliild  aged  two  years  had  become  jaundiced, 
and  simultaueously  liad  developed  clay-colored,  offensive  stools,  anjemiaj 
emaciation,  loss  of  strength,  and  great  enlai'gement  of  the  liver.  The  gall- 
bladder was  distended,  Pressuix?  on  atljaccnt  organs  by  tbe  growth  caused 
vomiting  and  troublesome  dyspnoea.  The  patieut  gradually  improvetl,  but 
finally  died  iu  a  typhoid  state.  At  autopsy  the  liver  was  lound  to  Im? 
enlarged  and  cirrliotie.  The  gall-bhidder  was  enlarged,  and  the  cystic 
duct  was  completely  obliterated^  except  for  one-r|uarter  of  an  inch  at  its 
Q^iperend.  The  hepatic  duct  was  pervious,  Tlie  cystic  duet  Ijecame  lost 
in  a  dense,  firm  mass  in  its  lower  |>ortion,  which  was  tbuud  to  be  a  ear- 
c*>ma  of  the  right  supnirenal  body. 

Hay  em  '*  rejnirts  the  case  of  a  lemale  cliild  aged  twT*  month  h  uiio  pre- 
sented moderate  ictcniSj  prostratiou,  markc^l  anaemia,  and  a  luemophilic 
ooDdition*  At  autopsy  the  gall-bladder  was  found  ruptured  near  its  neck, 
^'^d  the  opening  was  tHjnt^ilcd  by  the  new  menxlirane  formation  of  a  cir- 
^^Qinscribed  adhesive  peritonitis.  There  wej'e  alx»ut  two  hundretl  and  fifty 
KT'ainmes  of  ascitic  fluid  mixed  with  bile  in  tlie  peritoneal  cavity.  The 
liVer  and  bile-duets  were  normal.  The  bile  had  evidently  been  absorbed 
V  the  fjeritoneuni,  producing  the  jaundice.  There  were  catarrhal  lesions 
^f  the  galbbladder  in  the  neigh borhotKl  of  the  ulcerated  point. 

Oases  of  jaundice  in  new^-born  children  are  attended  hy  the  usual  symp- 
■^s  of  that  condition  in  adults.  In  a  larg<*  majority  of  cas(^  the  liver  is 
D^hirged  and  the  hepatic  region  is  tender.  Arniitage/  however,  rcp*»rts 
^  caae  of  grave  icterus  in  a  child  aged  two  years  and  seven  months,  in 
^hicji  there  w^as  no  hcjxitic  enlargement  or  tendenicss.  Bile  was  absent 
from  the  stools  and  was  present  in  the  urine. 

Sarmont^  has  shown   that  the  toxicity  of  the  urine  in  catarrhal  or 
pave  jaundice  is  normal  or  diminished. 
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The  prognosis  of  mild  iiises  of  jauiidii^e  is  gorxl,  the  nsajority  of  cases'^ 
ooveriDg  quickly.     Donkiu,^  however,  reports  the  ease  of  a  child  aged  two 
years  who  had  well-marked  and  increasing  jaundice,  with  delirium,  convul* 
sions,  and  j)cte<.'hial  hemorrhages,  and  points  out  that  the  prognosis  should.M 
be  very  guarded  in  all   eases  of  janndice,  especially  when  the  tx>nditioii  W 
continues  for  more  than  a  week,  increasing  in  severity,     Carreau "  also 
points  out  that  simple  icterus  may  be  benign,  but  that  in  the  course  of  a 
simple  icterus  grave  jaundice  (acute  yellow  atroi>hy)  may  supervene  aud^ 
rapidly  become  fatal.  ^ 

Grave  jaundice,  on  the  other  hand,  is  nearly  always  fatal,  although 
Baumel  and  Bf>iadjieft'^^  rqjort  a  case?  of  recovery  from  bronzed  icterus 
which  wa^  awompauied  by  snlxioujunctival  hemorrhage.  The  child  had 
been  born  prematurely  after  a  hemorrhage,  and  the  jaundice  developed  on 
the  thinl  day  of  extm-uterine  existence, 

Ja(X>bi '  thus  summarizes  the  ti-eatment  of  icterus  neonatorum,  Those 
cases  due  to  septitiemia  in  the  new-bom  may  be  prevented,  but  cannot 
be  cured.  Those  cases  which  result  from  syphilitic  strietui-e  of  the  bile- 
ductfi  may  ret^over,  even  after  months,  through  mercurial  treatment.  Those 
cases  which  are  due  to  complete  oblitcnition  of  the  bile-duct^  cannot 
trcatrth 

The  sulphate  and  tlie  salicylate  of  sodium,  administered  for  months  in  ■ 
succession,  have  answered  best  as  preventives  to  giiaixl  against  a  repetition 
of  attacks.     In  the  Ix'ginuiug  of  the  attack  the  bowels  should  be  opened  bjfl 
fractional  dost®  of  the  mild  chloride  of  mercury. 

Carreau  ^^  is  so  tH:iuvinced  that  l>enign  jaundice  may  become  grave  that 
he  directs  all  his  patients  who  are  attacked  with  yellowness  to  avoid  with 
care  all  fatigue  and  all  excesses,  such  as  too  sudden  change  of  tem[>erature. 
He  prescril:>es  for  them,  to  this  end,  the  use  of  flannel  garments  and  woollen 
stockings.  This  advice  seems  to  be  jwirticularly  adaptable  to  the  case 
children,  w^ho  are,  as  a  rule,  particularly  susceptible  to  these  cbj 
Carreau  uses  essence  of  tuiix^ntine  in  all  cases  of  grave  icterus,  on  account 
of  lis  diuretic  and  hoemostatic  pro|>erties,  and  because  it  acts  as  an  oxidizing 
body,  converting  the  methsemoglobin  in  the  blood  into  hfemoglobin.  Car- 
reau alsr>  advises  against  the  use  of  quinine  in  jaundice, 

Hanmel  *  uses  honey  as  a  purge,  and  advises  the  use  of  breast-milk  to 
sustain  strength,  Ue  says  that  alkalies  are  rarely  indicated  or  necessary, 
and  that  no  extra  work  should  be  put  Ufvon  the  alimentary  tract. 
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At^lTTE    YELU>W    ATROPHY   OF   THE    LIVER. 

Tills  lesion  usually  dcvclo})s  insidiously.  In  a  patient  who  has  b^eo 
suffering  from  ctitarrhal  jaundice  the  symptoms  increase  in  intensity,  the 
liver  be<^omes  enlarged  and  tender,  and  vomiting  supervenes.  The  child  be- 
comes irritable;  delirium,  convulsions,  and  coma  develop,  and  ai-e  ac(t>m- 
pauietl  by  dilated  jMipils,  trchy looses,  oo7,ing  of  blooil  from  the  gums,  and 
oedema  of  the  feet  and  of  the  faci\     After  the  primary  enlargement  of  the 
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v^i*  that  organ  wilt  lyegm  to  grow  .smaller  and  the  urine  will  cv>ntain 
leiioiti  and  ty rosin.  Fever  is  usually  prt^^entj  although  it  may  \m  absent,  as 
in  the  case  reported  hy  Anche  and  Coyne.* 

Carn^an  ^^  lielieves  that  the  change  i'rom  benign  into  grave  ieterus  (aoute 
yellow  atrophy)  oeeui-s  only  after  the  hsemoglobin  in  tlie  blood  bus  beeome 
partially  converted  into  add  methtemoglobin.     In  the  absejiee  of  a  more 
satisfkctory  tht ory,  it  does  not  set»ni  to  him  rash  to  advance  ttie  supjwKsition 
that  a  primary  idtenition  of  tJie  blood  by  a  cause  produ(*tive  of  ruetliffimO' 
globin  is  neet*S8ary  tor  the  produetion  of  gmye  icterus.     The  bhxKlj  pri- 
marily adulterated  witli  bile  from  polyrholia  due  to  ejccess  of  fiinetion  of 
the  liver,  contains  a  eertiiiu  quantity  of  a^i-td  metiifemoglobin  and  of  hsemo- 
glohin  dis»i3lve<l   in   the  j^tuhk     In  the  pi-e^ience  of  the  altered   blofxl  it 
determines  the  formation  of  a  certain  quantity  of  hfiematin.     The  luemo- 
globiii^  diminishiiMl  in  f|uaiitity  and  having  undergone  a  certain  degree  of 
■^^uction,  docs  not  suffice  to  oxidize  the  organic  matters,     Tlie  products 
^f^  the  intermediate  transformation  of  urea  appear  in  the  l)]ood,  wtiich  one 
finds  cliargwl  with  cn^itin,  xanddn,  leucin,  and  tyrosin.     The  urea  will  l>c 
^*J    ]osB  quantity  afk*r  the  latter  formation.     Under  the  same  influence  the 
piXKlnction  of  fat  will  be  increased,  the  rarefaction  of  oxygen  in  the  blotxl 
iriereasing  the  decomposition  of  alhiiniin. 

Cases  of  acute  yellow  atrophy  of  the  liver  in  childhood  are  reported  by 
Yeoman  ^  (ten  months),  Merkel  *'**  (six  years),  and  V.  Bal>es."^  The 
l^rimory  cause  in  Babcs's  cases  was  an  infection  by  a  pyogenic  coocus. 
-Marchaud"*  re])orts  the  histological  findings  in  five  cases, — to  wit,  the 
presence  of  minute  canals,  resembling  canaliculi,  formed  by  the  sublivision 
of  epithelial  cells  that  have  escaped  destruction;  a  reparative  process  if 
destruction  is  not  too  mpid  for  proliferation  to  occur.  He  believes  that 
Various  infectious,  of  which  syphilis  may  be  one,  may  give  rise  to  the 
^Jisease.  Meder,^^*  commenting  on  these  cases,  believes  that  the  essential 
^i^atomic  change  is  a  fatty  degeneration  and  necrosis  of  the  liver-cells  and 
^^Some  of  the  epithelial  cells  of  the  bile^lucts.  In  c*>nsef|uence,  the  latter 
^re  destroyed  or  ohstructetl,  and  hence  cause  janudice  by  preventing  the 
^*cape  of  bile.  The  janudice  is  oot  hteniolytiCj  but  liepatogenoiis.  Metier 
^^Sf.Tibes  the  process  of  regeneration. 

In  these  days  of  ad  van* 'C  in  the  knowledge  of  bacteriology  it  would  be 
^traQge  if  a  micro-organ ismal  origin  were  not  sought  for  in  this  disease, 

Anch^  and  Coyne**  re|>ort  the  case  of  a  httle  girl  aged  ten  yt^rs  who 
^'^  attacked  stealthily  by  grave  icterus  and  who  died.  The  i<:*terus  hail  not 
"^^n  accompanied  by  fever.      Cultures   from    the  blood    of  the    metlian 

I^^phalic  vein,  made  eight  horn's  befVire  death,  resulted  negatively.     At  aii- 
*^li«y  there  were  lesions  of  acute  yelluw  atrophy  of  tlie  liver  and  the  bacil- 
1^  eoli  communis  was  found  in  the  bile-paths. 
Nepveu  and  Bourdillon^"*  have  found  streptocoet^i   in  a  case  of  grave 
^t^rug,  and  they  quote  Kt(  b^  as  having  also  found  theui  in  a  case  of  acute 
y^ow  atmphy  of  the  liver. 
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It  is  probable,  howovcr,  tliat  the  raicra-organisma  are  merely  asscR'iated 
witli  and  are  not  the  cause  of  the  iliscase. 

Acute  yellow  atrophy  of  the  liver  or  acute  diffiifsed  hepatitis  may  be  due 
to  an  intoxication,  as  in  phosphoniH  or  other  metallic  pdisouiog,  alcoholism 
possibly,  the  pois<_inonsi  products  of  the  intestinal  tracts  (ptomaines),  the 
poisons  which  result  from  bacterial  invasion  or  the  micro- organism  itself. 
It  is  not  necessary  to  invoke  a  si>t*cific  mit-ro-organism*  The  writer  recently 
saw  a  ttasc  of  hypertrophic  cirrhosis  of  the  liver  take  on  the  symptoms 
of  acute  yellow  atrophy  and  die  after  a  brief  illness.  The  autopsy  showed 
that  there  was  prescut  an  acute  infectious  endocarditis,  the  causal  agency  of 
which  no  doubt  produced  the  acute  hepatitis  also. 

In  the  beginning  of  the  disease  it  is  impossible  to  say  whether  tlie  ease 
is  one  of  catarrhal  jaundice  or  of  acute  yellow  atrophy ;  but  tJie  pn:>gress 
of  the  latter  lesion  is  rapid,  and  the  true  nature  of  the  trouble  is  soon  ap- 
parent to  the  diagnostician.  The  development  of  the  nervous  symptoms  in 
cases  of  acute  yellow  atrophy  is  very  likely  to  mask  the  correct  diagnosis, 
so  closely  does  the  succession  of  events  resemble  the  progress  of  tuberculous 
meningitis.  The  decrease  iu  tlie  size  of  the  liver  and  tlie  tenderness  over 
that  oi^an,  together  with  tiie  appearance  of  leuciu  and  ty rosin  in  the  urine, 
ought  to  serve  to  distinguish  l>etwcen  the  two  conditions. 

The  disease  is  always  fatal. 

Treatment  is  of  no  avail.  The  general  measures  should  be  carried  out 
that  arc  in  vogue  iu  all  severe  illnesses.  Essence  of  turpentine,  as  advowited 
by  Carreau/^  may  be  tried  in  doses  of  two  or  three  droi>s  every  four  bours» 

11.     AFFECTIONS    OF  THE   BLOOD-YESSELS   OF   THE    LIVER. 

1.  CangeMhn  of  the  Liver, — Congestion  of  the  liver  may  he  either  active 
or  passive,  Starr  "^  points  out  that  habitual  overfeeding  and  the  ilsc  of  too 
highly  seasoned  foods,  together  with  insufficient  exercise,  may  induce  active 
hjT>er8emia  of  the  liver.  Chills  from  exjKisure  to  cold  or  from  malarial 
poisoning  may  produce  the  same  condition,  and  Jacobi  ^  adds  infec-tious  fevers 
and  very  high  temperatures  to  the  list  of  etiologic  factoid.  The  first-mcQ* 
tioned  cause  will  probably  be  found  to  be  more  fref[Uently  operative  in  the 
children  of  the  ricii  than  in  those  of  the  poor. 

The  symptoms  of  this  coudition  are  at  first  not  particularly  character- 
istic, consisting  of  malaise,  hrada<:*hc,  yellow,  furred  tongue,  anorexia,  and 
nausea.  The  skin  soon  bf>coincs  siitlow  or  jaundiced,  and  this  is  accom- 
panied by  relaxed  bowels  witli  clay-cijlored,  oi!ensive  stools,  and  by  the 
passage  of  dark-colored  urine  which  is  h>aded  with  lithates.  The  cliild 
assumes  a  dorsal  decubitus  Ijecausc  there  is  |>atn  in  the  right  h)TK>ch4m- 
driumj  which  is  increased  by  turtiiug  on  either  side.  There  is  tenderness 
over  the  liver,  which  is  aggmvated  by  coughing  or  by  deep  breathing. 
The  right  lobe  of  the  liver  is  palpable,  and  the  gall-bladder  is  frequently 
distended  into  a  pyriform  tumor  of  varial>Ie  size.  The  upper  limit  of 
hepatic  dulness  is  frequently  as  high  as  the  third  intersj>ace  or  tlie  third  rib. 
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This  condition  is  to  be  diagnosetl  from  disorders  of  the  intestinal  tract 
wliieh  are  assoeiated  with  the  expulsion  of  piitty-like  stools.  Enlargement 
of  the  liver  is  necessary  before  the  diagnosis  of  eong^estion  can  be  estab- 
lished, and  thin  enlargement  mufjt  be  acx^ompanied  by  puin  and  tenderness. 
(Starr,*^ 

Passive  congestion  of  the  liver  may  be  and  usually  is  due  to  eanliac 
disease,  but  pulmonary  disease  may  also  act  as  an  important  factor  in  the 
prodtictioD  of  this  condition.  Frequently  we  have  seen,  particularly  in 
adults,  it  is  true,  cases  of  pneumonia  treatetl  for  cx)ngestion  of  the  liver 
because  of  the  onset  of  the  affection  with  jaundice  and  other  hepatic 
sj^mptonis.  Jaeobi'  has  shown  that  diaphragmatic  pleuritis  may  so  con- 
etrict  the  inferior  vena  cava  that  hyi>ertrophy  of  the  liver,  a^ites,  and 
fleath  may  result;  he  also  states  tliat  pneumonia,  in  its  early  stage,  im- 
pedes *iie  hepatic  circulation  temporarily  and  may  thus  induce  passive  oon- 
gestion. 

Treatinent. — In  eases  of  active  congestion  of  the  liver  an  initial  dose 
of  calomel  combined  with  |>owdered  ipecac  is  useful.  This  may  be  fol- 
lowe<l  by  the  use  of  the  chloride  of  ammonium,  in  doses  of  from  one  to 
five  jjrains,  to  be  given  after  meals.  Vichy  water  may  be  used,  as  recom- 
mended by  Starr.^ 

In  cases  of  passive  hypersemia  of  the  liver  one  should  treat  the  cause, 
ind  use  calomel  io  divided  doses  frequently  rt^|>eated. 

2,  Stippiirative  Ptflephlehiik.'^An  impoitant  addition  to  the  literatuiM? 
of  suppurative  pylepFilehitis  in  children  has  been  made  by  Maygrier  and 
Chaillou."  These  authors  report  the  case  of  an  infant  aged  fourteen  days 
who  was  seized  with  fever,  convulsions,  tender  abdomen,  and  cyanosis. 
The  child  died  in  a  convulsion  four  days  after  the  onset  of  the  symptoms. 
At  autoi^sy  the  mesenteric  vein  was  injected,  and,  on  section,  exudt*d  an 
abundant  pus,  which  distend wl  it.  The  portal  vein  and  its  intra-hepatic 
ntmifications  were  also  filled  with  pus,  which  Bowed  back  into  the  patulous 
portion  of  the  umbilical  vein.  In  the  interior  of  the  liver  the  first  branches 
of  the  portal  vein  had  a  wall  fully  five  millimetres  thick.  There  were 
metastatic  abscesses  in  the  brain  and  spinal  coi-d. 

This  child  had  nursed  until  the  mother  was  taken  with  a  lymphangitis 
of  the  right  breast.  This  inflammation  of  the  lyraphatit^  involved  only 
three  or  four  glandular  lobuIe^s.  The  day  following  the  beginning  of  this 
infection  the  Imby  Ix^n  t^j  lose  weight  and  ref\iaed  to  nurse.  Tlie  mother 
then  milked  her  own  bretist  and  fed  tlie  milk  to  the  child,  and  this  milk 
was  taken  by  the  child  until  it^  death.  The  micro-organisms  had  evidently 
found  tlieir  way  into  the  portal  vein  from  the  digestive  tract  and  had  Ix^m 
introduced  there  with  the  mother's  milk.  No  cultures  of  the  pus  were 
made. 

The  authors  give  the  very  pertinent  advice  that  in  all  microbic  affect 
tifma  of  the  breast,  howsoever  small ^  tlie  feeding  should  be  suspended  until 
after  complete  cure. 
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IIL     AFFECTIONS  OF  THE   BILE-PASSAGES. 

1.  Congenital  ObUieraiion  of  (Jie  Bile-Duds, — ^Thomson  *^  reports  one 
case  of  congenital  oblitemtion  of  the  bile-ducts,  aod  tabulates  forty-nine 
othere  obtained  iVoni  the  litt^ratm-e.  His  work  is  exhaustive,  and  we  give 
his  most  inipoitant  conclusions  concerning  the  pathology  and  the  symptoms 
of  the  lesion, 

Btiologry  and  Pathology. — In  the  great  majority,  if  not  in  all,  of  the 
cases  there  is,  to  begin  with,  a  amgenital  malformation  of  the  bile-duct 
due  in  some  way  to  defective  developmcni.     Tliis  malformation  probably 
affects  a  considerable  extent  of  the  walls  oi"  the  duct*?,  and  may  consist  in 
narrowness  of  their  himen.     The  interference  with  the  outflow^  of  bile  thus 
caused  gives  rise  to  catarrhal  inflammation,  ami  iinally  to  blocking  and  ob- 
literation of  the  ducts,  owing  to  the  inflammatory  process  spreading  t^:*  the 
walls  of  the  ducts  and  of  the  gall-bladder.     Tliis  progressive  inflammation 
goes  on,  slowly  spreading,  the   local   condition  getting  gradually   wor 
during  many  months,  if  the  patient  lives.     The  obliterated  ducts  or  gall«{ 
bladder,  or  portions  of  them,  may  entirely  dis£ip|)ear,  not  even  leaving 
distinct  band  of  fibrous  tissue  to  indicate  their  original  ijosition.     The 
obliteration  generally  be<?ome3  Cf^mplete  at  an  early,  but  variable,  period  of 
intra-nterine   life,   but  occasionally  this  oblitemtion  does  not  occur  until      i 
after  birth.     In  a  few  cases  the  inflammatory  process  spreads  to  the  perito«^| 
neum,  and  possibly  the  presence  of  inherited  syphilis  may  favor  this  exteu* 
fiion.     The  occurrent^  of  peritonitis  is  probably  always  secondary  to  the 
blocking  of  the  ducts,  and  syphilis  has  nothing  to  do  with  the  original 
lesion  in  them*     When  the  lumen  of  the  duct  is  so  far  encroachetl  upon  as 
to  obstruct  the   free  ]>assage  of  bile  into  the  intestine,  biliary  cirrhosis 
begins,  which,  as  it  advances,  causes  increasing  interference  with  the  most 
important  functions  of  that  important  organ.    The  production  of  a  kind  of]^| 
bhifj+l- poisoning  is  the  result  of  this  condition,  and  upon  it  dei>ends  directly 
the  vomiting,  spontaneous  hemorrhage,  and  convulsions.     Emaciation,  di- 
minished vitality y  and  death  ultimately  result.  ^H 

Symptoms. — The  occurrence  of  congenital  obliteration  of  the   bile- 
ducts  produces  primarily  a  jaundice,  which  begins  at  ur  within  a  kw  daya.^ 
after  birth*     The  jaundice  is  extremely  deep,  greenish^  and  grows  steadilj^f 
worse*     (See  Icterus  Neonatorum,  page  7W*)     The  urine  usually  contains 
bile-pigment,  one  rase  in  Thomson's  Hifty  not  showing  this  symptom.     Thoj 
meconium  is  sometimes  normal   in  apjiearance  and  is  sometimes  colorless,! 
The  bowel  movements  are  Avhitc,  gray^  or  cream -colored.     Sometimes,  lats 
in  the  disease,  the  child  will  have  one  or  two  c(:»lored  passages  from  thd 
bowel.     Vomiting  and  s}mntaneous  hemorrhages  rapidly  develop,  and  ar 
follow^ed  by  convulsions  and  emaciation.     Infanta  thus  affected  live  for  a 
few  days  only,  as  a  rule.     One  ease  is  record eil   in  which  the  child  lived 
eight  montlis*     The  disc*ase  is  liable  to  appear  in  sevT*ral  members  of  the 
same  family.     (See  case  of  Thomas,  page  791.)     The  fa*^  tliat  the  oiis 
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of  tlie  jaundire  is  not  at  all  cimtemiiorane^cjns  with  the  block iiit;  of  the 
bile-ducts,  and  ysiially  tx^giiif*  a^venil  dav>*  after  hirth^  is  hc'st  explainel  by 
taking  into  account  the  effect  on  the  liver-oells  exerted  bv  the  Gnormous 
changes  in  the  hepatic  circulation  which  occur  at  birth.     The  pres€*iK«  of 
colored  meconium  in  mme  cas4i^s  and  of  nothing  but  white  discharge  in 
I  others  is  due  to  the  blocking  of  the  ducts  having  occurred  at  ditfen^nt 
periods  of  intra-nterine  Hfe,     When  green  matter  h  passtnl  along  w^ith  the 
*x>lorles8  motion!^  during  the  progress  of  the  case,  the  chemical  action  of  the 
contents  of  the  bowel  on  meixjury  which  has  been  administered  may  be 
looked  npon  as  the  cause.     The  tendency  to  sjwntaneous  hemorrhage  is 
pix>bably  due  to  the  occurrence  of  a  state  of  chronic  blooil -poisoning,  the 
*i*i^et  of  the  outflow  of  bile  so  damaging  the  liver  that  its  functions  are  in- 
terfered w  ith,  and  it  allows  organic  products  of  a  poisonous  nature  to  pass 
*nto  the  circulation.     The  enlargement  of  the  spleen,  the  convulsions,  and 
the  vomiting  are  probably  more  or  less  connected  with  tiiis  same  OL»nditiou 
of   blood-poii^jning.     The  fact  tlmt  children  live  as  long  as  they  do,  and  do 
oot  usually  beci^me  emaciated  eiirly,  is  to  be  explaint>d  by  the  theor}'  that 
the  presence  of  bile  in  the  bowel  is  not  very  nc*ees8ary  for  digestion.    When 
the   nutrition  and  general  health  do  begin  to  suffer,  it  is  probably  due  to 
the  interference  which  the  secondary  changes  in  the  liver-tissue  are  causing 
^vitli  the  more  important  functions  of  that  organ. 

The  lesion  is  fatal ^  and  no  treatment  can  possibly  bring  relief. 
Eshner"^  reported  the  ease  of  a  child  aged  two  years,  in  whom  the 
gal Ub ladder  was  absent, 

2.  Catarrlud  Jaundice, — Catarrhal  jaundice  in  children  is  due  to  the 
8B*ne  etiological  factors  that  determine  the  disease  in  the  adult.  The  m(}st 
*^nimon  cause  is  the  extension  of  inflammation  from  the  stomach  and 
<*Uodenum  along  the  common  bile-duct.  Carpenter  and  Syers  *•*  report 
t^-elve  cases  o^  this  affection  in  children^  four  of  which  began  with  evi- 
tlences  of  gastric  catarrh.  Walker  '^  reports  an  epidemic  of  catarrhal  jaun- 
*iie<}  occurring  in  children  and  youths.  Twelve  cases  occurred  in  ff»ur 
families. 

3,  CZtoWiVAiVm^,— Cases  of  gall-stones  occurring  in  children  are  exces- 
sively rare.     We  have  been  able  to  find  but  two  cases  of  the  aflection. 

*^ientaud  *  reports  tlie  ease  of  a  child  aged  twenty-five  days  wlio  died  fi'om 
^«e  obstruction  caused  by  the  lodgement  of  a  biliary  calculus  in  the  ampulla 
^tnmon  Uy  the  coramim  bile-duct  an<l  to  the  j>ancreatic  duct.     Basinger" 
*^lx>rt8  the  t-ase  of  a  man  who  had  been  jaundit-ed  from  birth,  and  who  had 
"ad  attacks  of  c*jlic  from  childhood.     This  man  died  after  an  attack  of 
I'epatic  crdic,  and  at  autopsy  numerous  gall-stones  were  found  in  the  gall- 
bladder.    The  author  aasumes  that  tlie  st^ujes  were  present  at  birth. 

It  is  not,  theoretical ly,  impossible  for  gall-stones  to  appear  in  children, 
liBp^ially  if  there  l^e  aught  of  practical  value  in  Naunyn*s  theory  ^^  that  the 
^fcflciljus  QoW  communis  is  the  factor  which  causes  the  precipitation  of  the 
bile  to  form  cahndi. 
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Treatment.— The  treatment  of  this  condition  must  remain  lai^j 
liypothetical  in  the  al>sence  of  more  cases  of  actual  experience.  CassaeP*^ 
and  Strizover^*^  recommend  salicylate  of  sodium  in  this  affection.  The 
latter  author  commends  salol.  In  case  a  stone  should  become  arrested  ia  ^ 
the  a>mmon  bile-duct  or,  ns  in  Lieutaud's  case,  in  the  ampulla  of  Vatery4| 
a  cholelitbotoray  might  be  done*  This  oi)eration,  however,  has  protmbly 
never  been  prformetl  on  a  patient  in  early  life.  In  seveuty-eight  cases 
of  gall-bladder  and  bile-duet  surgery  reported  by  Robson**  the  youngest 
patient  was  eighteen  years  of  age. 

IV.    CIRKHOSIS   OF   THE   LIVER. 

Cirrhosis  of  the  liver  may  occur  in  one  of  two  forms  :  first,  atrophic,  and 
second,  hypertrophic  or  biliary.  To  these  two  forms  Gibbons *^^  has  added  a 
third  variety  of  cirrliosis  of  the  liver,  wiiieh  will  be  briefly  described  later. 

Frequency. — The  opinion  was  advanced  in  vol.  iii.  p.  489  of  this 
Cyclopjedia  '*  that  hepatic  eirrhosis  is  less  nncommou  with  children  than  is 
generally  thought.*'  The  author  of  this  section,  Dr.  Hatfield,  rejK>rts  one 
hnndi-ed  and  fifty-six  cases  obtained  from  various  sources.  We  can  now 
add  to  this  numljcr  five  hundred  and  twent>^-nine  cases  which  have  been 
reported  since,  and  we  are  sure  that  the  list  is  uacomplete.  The  statement  as 
to  the  frequency  of  this  lesion  in  children  can  unhesitatingly  be  confirmed. 
The  disease  is  much  more  frequent  in  warm  than  in  temperate  climes.  Four 
hundred  of  the  alxive  cases  are  re}K>rt€d  by  Ghosh J^ 

B!agowjeclitsc2lieuski  ^^  reports  a  caseof  atro[*bic  cirrhosis  in  a  boy  aged 
ten  yearn,  B'Espine^  a  case  in  a  boy  aged  six»  and  Marehand*'''  reports 
a  ca8c  of  ale*jiiolic  cirrhosis  in  a  child  aged  seven  years. 

Age  and  Sex. — ^In  papers  by  W.  A.  Edwaixis,^^  ^*  lu  which  he  tabu 
lates  one  hundred  cases  of  the  disease,  the  average  age  at  which  the  lesio 
has  been  obsen^ed  is  given  as  between  the  ninth  and  twelfth  years.     In  the 
same  jiapers  b<_>ys  are  asserted  to  be  more  often  ati'ected  than  are  girls.    Tb^H 
autbr»r  also  states  that  tlie  atrophic  form  is  the  more  common.  ^ 

Etiology, — ^The  disease  may  be  due  to  alcx>hol,  syphilis,  tuberculosis, 
rachitis,  nmlaria,  congenital  obstruction  of  the  bile- canals,  chronic  heait  dis- 
ease*, disordered  dige^stion  fi>rraing  ptomaines  (Gibbons,**  Bose,^  Clarke,^ _ 
and  Ghosh  ^*),  duodenitis,  bums  of  the  aMomen  and  the  influences  of  ool 
and  of  tranmatisni  (Orisey,  quot*^  by  M wards ^),  and  the  eruptive  feveij 
(W.  A.  Edwards  ^  and  Blanche  Edwai'ds^).  The  theory  of  Gibbons,*^  Boee,^ 
Clarke,**  and  Ghosh  ^^  supposes  that  the  food,  iustead  of  passing  through 
the  normal  elieniical  chang^-^s  in  the  digestive  tract,  undergoes  abnormal  fer- 
mentation or  dwomiKisition  with  the  formation  of  ptomaines.  These  pto- 
maines are  then  carried  to  the  liver  through  the  jKirtal  circHilation,  and  by 
their  irritation  ]H\>duce  the  lesion.  It  is  possible  that  this  method  ])articii^| 
larly  iufiuenees  tlie  prcKluetion  of  the  hypertniphic  form  of  cirrliosis,  sinc^^ 
it  is  from  hot  countries  in  which  tlie  hy|>ertrophic  variety  ia  more  common 
tliat  this  opinion  comes. 
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De  Giovanni,®*  in  a  study  of  many  cases,  believes  that  a  prediB|K>sition 
€xi*t«i  in  the  lymphoid  structures,  particularly  of  scrofulous  or  tubei-culous 
subjects. 

There  is  much  difference  of  opinion  as  to  the  T6le  played  by  alcohol  in 
the  production  of  this  condition.  W.  A.  Edwai-ds*  believes  ttiat  aU-ohol 
holds  a  minor  position  an  a  causative  agent,  and  considers  that  more  im- 
portance is  due  to  the  influence  of  the  infectious  fevers  as  an  etiologic  iiactor. 
Clases  without  alcoholic  history  have  been  reported  by  Abb6/^  O'Carrull  * 
and  Hatfield.^  Stat-k/^  after  examining  the  autof>sy  recoixls  of  nine  thou- 
fismd  cases,  sc^lects  twenty  which  undoubtedly  present  tiiat  eonditiou  tif  the 
liver  which  is  to  be  seen  in  the  spirit-drinking  adult.  Stack  does  not  be- 
lieve that  ah-ohol  caused  the  di&oase  in  these  twenty  cases  for  t\m^*  rensons : 
first,  because  in  only  ten  of  the  cases  wai  tliat  substance  mentioncil ;  second, 
l)ecausc  the  poor  recognize  tliat  spirit-drinking  is  not  good  for  any  one,  much 
le«  for  a  child  ;  and^  third,  because  tlie  children  wore  too  young.  On  the 
nther  hand,  cases  in  which  there  had  been  a  distinct  hii?tory  of  alcoholic 
I  habits,  either  in  the  parents  uf  the  patients  or  in  the  patients  them^elvcs^ 

I  are  rejwrted  by  Weber,^'^  Miriueseu/^  Fox  well, ^  Biggs,*^  and  Sainsbnry.'" 

^H  Recx?ntly,  Goriatchkine^  has  showTi  that  out  of  1 679  children  (841  boys  and 
^H  M8  girls)  who  were  in  attendance  at  Saint  Olga's  Hospital,  Moscow,  5G6 
^H  (282  boys  and  224  girls)  were  in  the  habit  of  taking  alcohol  in  some  form 
^^  either  as  a  result  of  their  environment  or  upon  the  advit^  of  a  physician. 
In  many  cases  the  alcohol  was  given  in  the  form  of  alcoholic  infusions  of 
various  drugs.  It  would  seem,  therefore,  that  while  the  relation  between 
tlie  acute  infectious  diseases  and  hepatic  cirrhosis  might  be  that  of  cause 
anil  effect,  still  the  influence  of  alcohol  as  an  etiologic  factor  should  not  be 
J^ist  sight  of  or  relegated  to  a  position  of  se<n>ndary  importance. 

It  has  been  observed  by  the  writer  in  several  instances  that  cirrhosis  of 

^^tlje    liver  is  much  more  liable  to  occur  in  a  child  who  is  taking  alc^^hol 

^^tioderately,  if  tlie  patient  is  the  subject  of  organic  heart  disease  with  or 

''^itliont  failing  compensation.     Failing  compensation  renders  the  use  of 

^«->liol  particularly  hazardous,  and  we  should  be  very  chary  in  its  use  under 

^*ie!Se  cirrumstances. 

Pathology* — In  the  atrophic  form  the  increase  of  connective  tiasue 
^'■lieh  chanurtcrizes  the  lesion  takes  place  at  the  jieriphery  of  the  lubules, 
^^^iis  amund  the  radicles  of  the  portal  vein,  and  has  a  tendency  to  con- 
^"^^•t.     The  early  stage  of  this  process  following  an  attack  of  one  of  the 

P^^^te   infwtious   disease    is    thus    describcil    by    W.    A.    Edwards,"   and 
^*^phically  illustrated  in  the  ac<x>mpanyiug  pluito-micrographs.     The  liver 
^  ^slightly  enlarged  and  presents  a  variable  color,  which  is  grayish  on  sec- 
*^ii,  often  irregular  in  outline,  sometimes  of  a  nutmeg  character,  and  not 
'^'i^juently  presenting  a  marked  fatty  change*     The  liver-cells  are  infil- 
'^t^l  with  fat,  which   may  bt^  uniform  in  it^  distribution  throughout  the 
^*^«le  or  may  l)e  limited  to  the  periphery.     The  intra-lobnlar  capillaries 
■  '^'^  UKiially  dilated,  the  connective  tissue  is  much  more  abundant  than  nor- 
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mal,  the  portal  veins  are  dilated  and  their  connective  tissue  is  proliferated. 
The  tunics  of  the  arteries  and  veins  are  mueh  thickened.  The  biliarj^f 
canals  are  dilated  and  are  more  apjuirent  than  normal.  The  newly  formed 
connective  tissue  seems  to  form  pseudo  canals  ;  the  connective  tissue  forma- 
tion on  the  periphery  grows  cent ri petal ly  and  meets  a  little  islet  of  em- 
bryonic connective  tissue  in  the  centre  of  the  lobule,  andj  uniting  around  the 
canals»  constitutes  a  true  example  of  interstitial  hepatitia  Thei-e  is  never 
any  modification  of  the  endothelium  in  the  blotxl-eapillai'ies  of  the  liver. 

In  the  hypertrophic  form  of  hepatic  cirrhosis  the  bile-ducts  show  tlii^| 
beginnings  of  the  fibroid  change  in  their  walls.     The  new-fbrmcd  <.^>nuec- 
tive  tissue  may  invade  the  lobutes  of  the  liver  and  lie  l^etween  the  indi- 
vidual cells,  but  it  is  usually  found  only  at  the  periphery  of  the  lobules^H 
The  biliary  canal iculi  undergo  proliferation,  and  the  hepatic  cells  begin  to 
show  fatty  change  and  to  degenerate. 

In  some  cases  areas  of  cerebral  softening  may  be  found  accompany i 
the  cirrhotic  condition  of  the  liver.      This    lesion  may  account  for  thi 
nervous  symptoms  seen  just  before  death.      Sucli  a  case  is  reported 
OrmerotL^ 

It  is  interesting  tfi  note  that  Senator**** classifies  the  different  forms 
this  disease  as  follows  : 

I.  Laennec's  portal  granular  atrophy  of  the  liver ;  atrophy  of  the  liver 
with  uneven  surface;  ascites;  periphlebitis  of  the  portal  vein;  tumor  ol^jH 
the  spleen  ;  no  icterus.     A  variety  of  this  form  may  show   hypertrophy^ 
of  the  liver, — rare  cases  in  which  the  fatty  infiltration  causes  swelling. 
Another  variety  would  l>e  cas<^s  in  which  jaundice  occurs,  due  to  accidental 
obstruction  of  the  biliary  duct  (iutlararaation  or  gastro-intestinal  catarrh). 

II .  Biliary  cirrhosis  with  consecutive  atrophy.  This  form  would 
originate  from  and  be  characterized  by  chronic  obstruction  of  the  biliary 
duct  by  stones,  etc.  It  may  be  associated  with  swelling  of  the  spleen  (cause 
doubtful). 

III.  Hanot's  hypertropliic  cirrhofiis  with  icterus.     There  would  still 
remain  a  small  number  of  cases  tliat  could  be  classified  only  as  chmnif 
interstitial  hepatitis,  with  or  without  chronic  splenitis, — cases  that  do  no 
tx^ong  strictly  to  any  of  the  three  classes  mentioned. 

Symptoms. — The  symptoms  of  the  atrophic  form  of  cirrhosis  of  th 
liver  may  Ijo  enumerated  :  first,  as  gastro-intestinal  symptoms  ;  second, 
symptoms  referable  to  the  liver ;  and,  third,  as  general  symptoms.     Thd 
gastro-int^tinal  symptoms  consist  of  digestive  troubles,  abdominal   pain 
which  is  slightly  augmented  by  pressure,  vomiting,  and  alternate  attacks  of 
constipation  and  diarrhoea. 

The  symptoms  referable  to  the  liver  are:  jaundice,  contraction  of  the 
liver,  dilatation  of  the  subcutaneous  veins  of  the  abdomen,  hemorrhoids, 
and  ascites.     The  ascites  may  develop  slowly  or  suddenly,  and  without  ac 
comt>anying  anasarca,  as  in  cases  rejiortcd  by  Tidey  **  and  IlnlL**    In  Tidey' 
case  the  sudden  development  of  the  ascites  was  due  to  the  presence  of  t^ 
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enlaived  lymph-nodes  at  the  transverse  fissure  of  the  liver,  which  pressed 
upon  the  portal  vein,  effectually  obstructing  the  flow  of  blood  through  it. 

The  geneml  symptoms  are :  emaeiationj  venous  stigmata,  the  occur- 
rence of  hemorrhages  from  the  various  mucous  membranes  and  beneath 
the  skin,  and  bronchitis  ;  of  these,  epistaxis  is  probably  the  most  <.!ommon. 
The  heart  may  not  be  atfccttd*  The  blood  is  usually  negativ^e.  Tlie  urine 
may  be  normal  or  it  may  contain  albumin.  The  spleen  will  usually  be 
found  to  be  enlarged*  Fever  may  be  irregular  or  it  may  be  absent 
(Tidey*^.     According  to  Surmont,^  the  toxicity  of  the  urine  is  increased. 

Just  before  death  we  may  observe  the  development  of  toxaemia,  peri- 
tonitis, nervous  disturbances,  plenritis,  congestion  of  the  lungs,  pneu- 
tnonia,  ulceration  of  tlie  colon^  tuberculous  meningitis,  and  profuse  hemor* 
rbages. 

The  symptoms  of  the  hypertrophic  variety  of  hepatic  cirrhosis  are 
eseeutially  the  same  as  those  of  the  atrophic  form  of  the  disease,  except  that 
the  liver  is  larger  instead  of  smaller  than  normal.  The  toxicity  of  the  urine  is 
ftoraetimes  normal  and  sometimes  increased  (Surmont^").  Cases  are  reported 
by  Hatfiehl,'  Gilbert  and  Fournier  »  a  W.  Smith,^  and  F.  J.  Smith." 

Diagnosia.— The  diagnosis  of  atrophic  cirrliosis  of  the  liver  should 
present  no  marked  difficulty,  Hypertnjphic  cirrhosis  may  be  confounded 
witli  amyloid  liver  or  with  enlargement  due  to  malaria,  Ghosh  ^  has 
tabulated  the  differences  as  follows : 
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spleen,  kidneys,  stomaeb,  und 
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Long. 
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Little  influence. 
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Healthy. 
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higher   when 

present. 
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Slightly  enlarged. 
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ascites,  jaundice,  ana  obo- 

lirtuiih. 


From  two  to  twelve  monthi. 

Late,  if  at  all;  aornetiinei 
rapid, 

Unfiivr»nible. 

From  jaundice  and  cholemia. 

Erroneous  diet 

Disorganization  of  livor  celU^ 
dup  to  pressure  of  bands 
tif  new  tjbn»ti8  ti^ue  »tir- 
r<^)uiidirig  the  hepntie  cells 
and  impeding  the  flow  of 
bile. 
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Slow. 
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Never  rounded. 

Soft. 
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Muddy,  Dot  whtt#. 

Not  to  deeply  ooloned. 
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Complete  when  it  ooeuii.* 

Not  in  all  oiitt*. 

C'm6id**rably  enlarged. 

Malarial. 

(Jruat  errlfifT^fm^nt  of  fty^t^ti; 
con*  J'  ''.« 

and  r 

ah**-'*  •* '  u  I  ji  n  n  t  jf II ,  u^  fcja- 
ti.'ry,  lung  di»ea»e,  eta. 

Longer. 

None. 

Favorable, 

From  eihauftion. 

Malaria.  ^^^ 

Portal  vein  primarily  alfc>d#l^^ 

but   nut  ''  ifhiUMf^^^^^ 

the  ptrtjii 
lutely.     T..^ 
enough  to  prodiiee  i 


Prognosis.^The  prognosis  is  ha<l.  The  atrophic  vases  ran  much  fb»  * 
same  course  as  the  atrophic  cirrhosis  seen  in  the  ailult.  Millard*  ai^<' 
Fremont^  eiich  report  a  ease  alleged  to  be  cured . 

The  cases  of  hypertrophic  cirrhosis  gradiially  j>erisih  of  toxirraia  txwd 
emaciatioo.  Out  of  four  hundred  eases  rejjorted  by  Ghosh  ^  only  »h  rr- 
covered.  Fremont^  and  Stor**  rejiort  cures  of  the  hypertrnpliie  variety. 
It  must  be  remembered  that  the  symptoms  of  cirrhosis  may  reniatfi  '° 
abeyance  for  a  long  time,  or  may  din^ppear  temporarily.  All  fuses  of  ^ 
calleil  cures  must  be  aceeptetl  with  rescTve. 

Treatment.^ — As  a  prophylactic  measure  it  would  be  well  to  »^'* 
giving  children  metlicines  in  the  form  of  alcoholic  tincture  or  wine.     X* 
additional  preventive  measure  all  stimulating  ftnxl  should  lie  avoided, 
the  diet  shoulJ  consist  largely  of  milk.      Rendu*  advocatefi  milk 
strongly. 

Mercury  with  chalk,  the  syrup  of  the  itxlido  of  iron,  and  saUoa 
be  used  (Rolleston  ^''^).     Ghosh  ^^  lays  must  stress  on  a  oumpWtci  eliaiiff ' 
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am!  says  that  no  Wriefit  enn  be  ex{>t^d(Kl  fn^m  mercury,  iodide  of  po- 
im,  chloride  of  animoniumj  or  iihiij^phato  of  sodium.  Bose**  advises 
ise  of  euooymin  in  doses  of  one-qtuiiier  of  a  grain,  combined  with 
ered  i|)eeac  and  the  bicarlx^natc  of  smlium.  Our  views  of  treatment 
tde  with  tlnjse  of  Ghosh,  unless  there  is  a  syphilitic  origin  for  the 
ion.  Millard  believed  that  his  case  was  cored  by  milk  diet,  iodide  of 
siiini»  purgatives,  and  diuretics  ;  Fremont,  that  his  cases  were  cured  by 
md  alkaline  waters,     Lauenstein  *^*  observed  two  cases  cured  by  tap- 

Gheorgievsky  ^  recommends  the  balsara  and  resin  of  eopaiba, 
n  1891  Gibbons*"  described  a  fatal  disease  of  the  liver  which  attacks 
g  children*  This  disease,  wbich  is  a  cirrliotic  affec^tion,  differs  from 
trdinary  form  of  biliary  cirrhosis  in  that  the  fibrous  tissue  is  formed 
n  the  lobules,  between  the  hejMic  cells.  The  muhiplic^tion  of  the 
lucts  is  one  of  tlie  most  striking  features  of  the  disease, 
'he  affection  is  common  among  well-to-do  Hindoos  and  Mohammedans  ; 
3  never  been  seen  in  Euroi^ean  or  Eurasian  children.  It  is  usually 
and  runs  its  eoui-se  in  three  or  four  mouths.  Tlie  onset  of  the  malady 
sidious^  and  is  unmarked  by  symptoms  likely  to  attract  the  attention 
B  parents, 

iymptome. — There  5s  painless  enlargement  of  the  liver,  accomj>anicd 
ngnor,  fretful ness,  and  the  development  of  a  voracious  appetite ;  this 
manifestation  sttun  gives  place  to  a  refusal  of  food.  There  is  marked 
t. ;  fever  is  ustially  absent,  except  in  cases  which  are  complicated  by  an 
Md  spleen.  The  sj>leen,  howeverj  do4?s  become  enlarged  in  the  raa- 
f  of  cases.  Constipation,  with  the  passage  of  white,  clayey  stools,  is 
I  The  liver  reaches  a  huge  size  and  subsequently  undei^oes  eontrac- 
and,  witlt  this  change  in  the  dimension  of  the  organ,  jaundice  appears, 
tes  develops,  being  ushered  in  by  oedema  of  the  feet^  and  then  death 
^  with  symptoms  of  cholaeraia. 

'he  disease  is  considered  to  be  due  to  the  irritation  produced  by  the 
acts  of  faulty  digestion. 


V.     ABSCESS   OF  THE   LIVER- 

Ve  are  able  to  add  five  cai^es  of  this  affection,  which  have  been  reported 

nglish  and  French  literature,  to  tbe  tbirty-four  published  in  vol.  iii, 

16  of  this  CyelopaKlia, 

jtiolo^y» — Absceas  of  the  liver  may  be  either  single  or  multiple.    The 

iple  abscesses  are  usually  metastatic  in  origin,  and  arise  from  suppura- 

in  another  part  of  the  body,  notably  subcutaneous  abscesses.     Single 

89es  are  the  result  of  ulceration  of  the  bile-passages  or  of  pylephlebitis 

HOIS  and  L  von  net  ^). 

fonnier^  reports  a  fatal  case  of  multiple  ab.soess  with  portal  pidcbitis, 

ibly  originating  in  ul(x?ration  of  the  appndix.     The  patient  was  a  boy 

twelve  years. 

'his  lesion  may  \ye  due  also  to  traumatism,  lumbricoid  worms,  dysentery, 
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tropical  diarrhcea,  typhoid  fever  (Lannois  and  Lyoniiet  *•),  umbilical  phle 
bitis,  perityphlitis  (Lcblood'^},  and  tuberculous  disease  (Gf)dlee/  Pepin  ^). 

Pathologir. — The  pim  of  hepatic  abscess  is  usually  composed  of  fn 
meuts  of  hepatic  cells,  which  are  often  infiltrated  with  fat;  nunierous  leuc 
cytes,  which  are  more  or  less  altered;   granular  Ixdies;  red  corpuscJes,! 
which  are  sometimes   broken  down ;  and  micro-organisms.      It  may  be 
stained  with  bile,  and  instances  have  been  reported  of  the  finding  of  lnm<^l 
brlcoid  worms  in  the  pns.     The  organisms  which  have  been  isolated  are" 
diplococci,  amoeba  coli  (Slaughter")^  the  pyogenic  organisms,  bacterium 
coli  communis  (Lebloud^)^  and  the  bacillus  typhosus  (Ijannois  and  Lyon- 
net^).     The  pus  is  sometimes  sterile,  and  Leblond^  thinks  that  the  boc«_ 
terieidal  action  of  the  bile  may  account  for  this  sterility.     On  the  othe|^| 
hand;  Arnaud  and  Astros^  have  mixed  a  pure  culture  of  the  diplococcus 
obtained  from  the  pus  of  a  liver  abscess  with  pure  bile  from  a  dog,  and 
have  found  the  resulting  growth  to  be  abundant.     This  ex}>eriinent  dis- 
proves the  theory  that  mere  mixture  of  bile  with  micro-organisms  destroys 
the  latter.    It  is  more  probable  that  the  micro-organisms  exhaust  themselves 
in  the  formation  of  the  pus,  thus  explaining  the  sterility  of  certain  cases. 

Zancarol**  coneludes  as  follows  on  the  pathology  of  hepatic  abscess: 
1.  Abscess  of  the  liver  is  a  micro-organ  is  ma  1  disease.  2,  The  principal 
factor  is  a  sti'eptococcns.  3.  Dysentery  is  produceil  by  the  streptococcus ; 
the  amcebie  play  no  rdie  in  the  pathogenesis  of  the  affection*  4.  The  fxiint 
of  eutran^x!  of  micro-organisms  found  in  the  liver  is  chiefly  the  intestinal 
tract,  whence  they  pass  to  the  liver  either  with  the  poi-tal  blood  or  the  gen- 
eral circulation. 

Loison  and  Arnaud  ^  conclude  as  follows  in  i-egard  to  the  etiology  of 
the  trouble:  1.  Abscesses  of  the  liver  are  micro*organismal  in  origin.  2. 
They  may  be  monoraierobic  or  polymirrobic.  3.  They  develop  in  the 
course  of  diverse  infections  of  the  intestinal  canal.  4*  They  are  usually 
pyocholic  in  origiu,  rarely  pyaemic.  5,  They  should  be  opened  and  drained 
as  soon  as  recognized. 

Godlee/  who  reports  a  case  of  abscess  of  the  liver  in  a  child  aged  nine 
years  who  had  tul>erculosis  of  the  hip-joint,  thus  explains  the  pathogenesis 
of  abscess  from  such  a  cause.    Septic  clots  escape  into  the  venous  circulatioQ_ 
from  softening  thrombi  in  the  veins  at  tlie  seat  of  the  primary  mischief  an4H 
lodge  in  the  liver.     Such  emboli  may  reach  the  liver  either  by  the  hepatic 
artery  or  the  portal  vein.     In  an  infant  these  emboli  may  reach  the  livers 
through  the  nmbilical  vein.  ^^ 

Symptoms.^ — In  the  development  of  a  liver  abscess  the  child  will  com- 
plain suddenly  of  a  sharp  pain  in  the  region  of  tlie  liver,  with  radiation 
the  shoulder,  tenderness  on  jiressUre,  nnd  a  sense  of  weight  in  the  epigaa 
triunu     Chills,  accompanied  by  fever  of  a  remittent  type  and  by  vomitiDg 
develop.     The  appetite  is  lost,  and  there  may  he  diarrhceic  stools.     Tlie 
liver  increases  uniformly  in  siae  cither  towards  the  thorax  or  down  into  tlie 
abdomen.     The  ribs  project  and  a  tumor  appears^  which  is  dull  on  per- 
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cussion,  which  may  become  fluctuant,  and  which  is  characterized  by  the 
appearance  of  oedema  of  the  overlying  skin  and  by  the  development  of  a 
net- work  of  superficial  veins, 

Gotllee'  dniws  attention  to  the  fact  that  when  an  acute  enlargement  of 
the  liver  is  caused  by  the  development  of  an  abscess  in  the  interior^  the 
edge  of  the  organ  may  become  so  rounded  that  room  is  left  for  the  encroach- 
ment of  the  iutcMstines  upon  its  anterior  surface.  Under  such  circumstances 
the  extent  of  dulness  by  no  means  corresponds  to  the  size  of  the  tumor,  the 
sha]^  of  which  may  be  so  unlike  that  of  the  liver  as  to  lead  to  considerable 
confu^on  in  diagnosis. 

As  soon  as  an  abscess  ls  suspected,  the  exploring-needle  fchould  be  used 
lo  establish  the  diagnosis.  Even  after  the  exploring-iieedle  has  been  ui*ed, 
there  may  be  some  difficulty  in  detcrminrng  the  exact  nature  of  the  case, 
particularly  if  the  abscess  is  on  the  upper  surfece  of  the  liver.  Taylor^ 
reports  a  case  in  which  a  liver  abscess  had  pushed  up  the  diaphragm  to  such  an 
extent  that  the  aspirator  revealed  pus  so  high  in  the  thorax  that  the  abscess 
was  thought  to  have  ruptured,  filling  the  pleura  with  it^  contents.  Subse- 
quent events  showed  that  the  abscess  had  not  previously  ruptured. 

According  to  God  Ice/  and  as  previously  pointed  out,  an  hepatic  abscess 
may  rupture  externally  tlirough  the  parictcs,  usually  in  the  epigastric  region, 
nrely  in  the  ax  ilia.  It  may  rupture  into  the  stomach,  into  the  intestine, 
ioio  the  pelvis  of  the  right  kidney,  into  the  lung,  into  the  pleura,  into  the 
pericardium,  or  into  the  peritoneum. 

Diaernosis, — Abscess  of  the  liver  has  been  confounded  with  hydatid 

^yst  of  the  liver,  cancer  of  the  liver  or  of  the  stomachy  suppumtioo  of  a 

.neighboring  organ,  sulxliaphragmatic  abscess,  pneumonia,  chronic  pulmonary 

^tihercidosl^,  subheimtitr  CA^lkvtion  of  pus,  purulent  diaphragmatic  pleurisy, 

^^ibrile  gastritis  with  congestion  of  the  liver,  renal  abscess  and  calculous  pye- 

1  itis,  aneurism  of  the  aWorainal  atxHa,  and  typhoid  fever. 

From  purulent  diaphragmatic  pleurisy  an  abscess  of  the  liver  may  be 

t:^d  by  the  previous  history  of  the  case;  by  the  more  sudden  development, 

ae  more  intense  pain,  the  more  sudden  and  more  marked  dyspnoea,  the  ex- 

tence  of  tlie  diaphragmatic  button  and  of  the  scalenic  jwint,  tlic  obliquity 

«^^  the  lower  ribs,  and  the  form  of  the  upper  border  of  dulness,  which,  in 

,  ^'^^  former,  has  tlie  same  outline  as  the  diaphragm.     The  paroxysms  of 

*^^or  are  less  remittent  in  the  former,  and  the  symptoms  are  more  irregular 

a.nd  generally  more  grave  in  character.     When  the  abecess  is  punctured,  if 

'^    ut  purulent  diaphragmatic  pleurisy,  the  flow  of  pus  will  be  affected  by 

^»ie  rpRpirations;  If  it  is  a  liver  abscess,  there  will  be  no  fluctuation  a>rre- 

^lK>n<ling  to  the  respirator)'^  movements. 

From  febrile  gastritis  witli  congestion  of  the  liver,  hepatic  abftcess  is  to 
"^  tolj  by  the  character  of  the  fever,  which  in  the  fijrmer  is  of  an  inter- 
***ittent  nature. 

Examination  of  the  urine  will  serve  to  distinguish  he|Tatic  abscess  from 
wteas  of  the  kidney  or  from  calculous  pyelitis.    Much  im^K>rtant  informa- 
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tion  ooDceming  the  diagnosis  of  this  aflfeetion  hsis  been  obtained  from 
paper  of  Leblond.^ 

Tschernow,"^  in  discussing  thiiee  cases  of  suppurative  hepatitis  in  dill 
dreOj  oommeuts  on  the  iufrequency  of  the  affection  in  early  life,  and  OD  tfa 
siDiihinty  of  the  sytuptoras  to  those  in  the  adult     The  diBeafio  may 
ubsohitely  latent  and  insidious^  and  tlie  author  lias  seen  cases  iu  cbil*] 
where  the  disease  entirely  escaped  recognition  or  was  mistaken  for  sod 
othe-T  atfection.     The  disease  may  be  mistaken  for  tuberculous  peritooitii 
tubercolosis,  and  typhoid  fever.     The  exaggerated  convexity  of  the  rigl 
hypoehoudrium,  the  dilatation  of  the  base  of  the  thorax  at  the  right  sid 
and  the  aceompanyiog  cedema  of  the  hepatic  region  must  be  borne  in  mic 
and  may  suffice  for  the  diagnosis  if  tliey  are  associated   with   the  febr 
phcnomemi  that  occur  during  the  development  of  all  purulent   focL 
special  characteristic,  particularly  in  children,  is,  that  in  rare  iostanoes  tl 
may  be  no  hxiil  pain.     Wlieu  the  abscess  has  attaincil  a  certain  size,  xh 
incrca:^ctl  convexity  of  the  dome  of  the  diaphragm  on  the  right  side  an 
the  diminished  amplitude  of  the  movements  of  the  liver  during  n^spti 
may  bec^omc  a|)parcnt;  but  these  and  other  symptoms  may  be  nnxlificd 
the  complication  of  a  right  pleurisy*     Care  must  be  taken  not  tu  mlstak 
the  afiection  for  pleurisy. 

PrognosiB. — In  case  of  a  single  absc*es6  of  tlie  liver  the  prognosia  ii 
good  if  the  projier  operative  interference  is  adopted  sufficiently  early.  la 
the  case  of  multiple  abscejBses  pyajmia  is  liable  to  follow,  and  tJie  prognosis  u 
therefore  grave.  This  fact  is  mentioned  by  Gerster,**  who  also  indtcntos  that 
this  severe  diameter  of  the  disease  is  prone  to  occur  when  it  depends  upon 
chronic  intestinal  atl'ectious,  especially  of  an  ulcerative  nature,  for  its  cwiM. 

Treatiinent. — There  is  no  doubt  that^  afler  the  diagnosis  of  nbaoess  of 
the  liver  is  miidcj  the  only  treatment  to  be  employed  is  the  evacuation  of 
the  c<>llec^tiori  of  pus.  The  question  to  be  settled  concerns  the  method 
which  should  lie  employed.  Little  advises  the  surgeon  to  open  the  ubscrw 
in  the  same  manner  tliat  he  would  open  an  abscess  on  the  surface  of  the 
body,  passing  thn^ugh  abdominal  wall,  peritoneum,  and  liver  by  one  fret 
incision.  After  tlie  pus  is  evacuated,  irrigation,  double  drainage,  and  m* 
tiseptic  dressing  contplete  the  procedure.  This  method  is  reODOiiDaidtii 
by  Clarac;,**  On  tJie  other  hand,  I^hlnnd,^  who  quotes  Littlo^s  method, 
properly  shows  that  it  is  devoid  of  danger  only  if  adhesions  Imve  ibnotd 
between  the  ahs<]jess  and  the  alxlorainal  wall.  We  cannot  always  be  certain 
that  adhesions  have  formed,  and  we  are  also  sure  that,  while  the  pus  con- 
tained iu  an  abscess  of  the  liver  is  sometimes  sterile,  it  is  not  always  sa 
For  these  two  very  obvious  reasons  the  methotl  is  not  to  be  reoominended. 
In  o|K'niug  an  abscess  of  the  liver,  then,  the  abdominal  wall  slumld  be  id* 
cisGil  layer  by  layer ;  the  liver  should  be  sutured  to  the  peritoneum  firmly 
enough  to  preclude  all  pos.sibility  of  pus  entering  the  genenU  pmtoocal 
cavity.  Then  the  abscess  sliould  be  opened,  irrigated,  and  drained.  This 
method  is  advocated  by  Funtan,**  Leblond,**  and  Gerster,"     Focitan^pMa 
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further,  and  recommends  that  the  abscess-cavity  be  thoroughly  curetted  be- 
fore the  druioagc  is  iiitrodocod  and  the  woimd  dressed*  By  this  procedure 
Fontan  records  86.66  per  cent,  of  stiocesses. 

If  the  absc^fl  pinjects  into  the  pleural  instead  of  into  the  abdominal 
cavity,  the  pleura  should  Ijc  sutured  to  the  skin,  and,  if  necessary,  one  or 
more  ribs  should  be  resected  to  allow  free  egress  of  pus,  to  prevent  the  occur- 
rence of  necrosis  of  those  boneSj  and  to  prevent  the  formation  of  fistula. 
In  exceptional  cases,  in  which  the  abscess  is  central  and  near  the  lai'ge 
stfiBtine,  it  is  possible,  by  a  coeliotoniy,  to  perform  an  hepato  colotomy, 
tiosing  the  abscess-cavity  and  the  colon  (Lcblond ''''), 
If  the  absct^ss  ruptures  into  one  of  the  neighboring  organs,  it  should  still 
'be  opened  and  drained,  and  further  treatment  should  \ye  adopted  in  accord 
with  the  organ  invaded  by  the  pus  from  the  liver,  A  perincpliritic  abscess 
ftliould  l>e  opened,  pus  should  be  drained  from  the  pleura  or  the  |>ericar- 
iam^  and  au  al>sces8  of  the  lung  should  l>e  incised  (Leblond^). 

As  prophylactic  measures,  Jacobi  ^  advises  the  disinfection  of  a  dysen- 
licric  rectum  by  frequent  enemata,  the  early  incision  of  |>erityphlitic  or 
'  pleural  ahstiess,  and  the  prevention  of  umbilical  phlebitis  by  aseptic  dressing 
jf  the  umbilical  cx>rd. 
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VI.     NEW  GROWTH   11^   THE   LIVIR, 

1.  (hreinomaf  Sarcoma^  etc, — We  are  able  to  add  four  cases  of  new 
^th  of  the  liver  to  the  twenty- three  already  recorded  (vol.  iii.  p,  456 
of  tliis  Cyclopaedia).  Nothing  new  has  been  adduced  concerning  syniptoma- 
toiogy  or  diagnosis. 

Case  XXI V.^ — Descroizilles**  reports  the  case  of  a  little  girl  aged 

eleven  whose  father  was  alcoholic.     Tlie  patient  was  emaciated  and  ame- 

U  and  had  an  enormous  appetite.    The  bowels  were  regular.    There  was 

%'oniitiug  at  the  beginning  of  the  case.     Pain  was  present  and  became 

violent,  particularly  in  the  region  of  the  liver,  and  then  constipation  and 

bilioiis  vomiting  developed,  acconipauied  by  tympany  and  cramps  in  the 

l«gs.    There  was  no  fever  or  chill  or  cyanosis.     Palpation  of  the  abdomen 

revealed  a  hard,  smooth,  elastic,  and  dull  mass,  which  was  connected  with 

"*e  liver.     There  was  no  jaundice  or  alteration  of  the  pulse.     The  urine 

^''Q'ntained  albumin.     Autopsy  showetl  a  carcinoma  of  the  liver,  which  was 

*^0(mdary  to  cancer  of  the  small  intestine  and  of  tlie  neighboring  lympltatics. 

Case  XXV. — AxtelP'  reports  the  case  of  a  child  aged  three  and  a 

^*lf  years  who  piT^ented  a  swelling  in   the  epigastrium,  which  was   first 

'^otitied  arter  a  fit  of  anger.     Ascites,  cougli,  loss  of  weight  and  strenglh, 

^^  poor  appetite  were  among  the  symptoms.    The  tumor  was  hard,  round, 

^"hI  smooth,  anrl  was  dull  on  percussion*     It  was  not  movable,  and  jjre- 

^knl  neither  pulsation,  thrill,  nor  fluctuation.     The  superficial  alxhjminal 

^'08  were  distended.     The  urine  contained  no  albumin,  but  presented  a 

*h^ht  biliary  reaction.     At  autopsy  tlie  liver  was  fiiund  to  be  enlarged  and 

^bere  was  much  perihe|iatiti8.     The  upper  surface  presented  three  tumor 
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m&BseSy  which^  on  microscopic  cjcaminutiaD^  proved  to  be  small  roimd'Cclled 
Baroomata. 

Case  XXVI, — Barr  and  R^non  ^  report  the  case  of  an  infant  in  whoij 
the  liver  seemetl  somewhat  enlarged  and  in  places  cirrhotic.     On  seetioB 
no  alteration  of  the  hepatic  cells  was  found.     The  lesions  were  limited 
the  biliary  canals,  which  were  very  much  dilated,  and  were  surrounded 
a  well-defined  zone  of  embryonic  and  fibrous   tissue.     In  certain  of  tt 
canals  polypoid  projections  existed,  w%ich,  on  section,  proved  to  be  th 
beginning  of  those  columns  whicli  have  been   described  on  the  surf» 
of  large  cysts  of  the  liver.     The  bile  canals  contained  a  yellowish 
There  were  no  cysts,  properly  speaking,  in  the  liver,  but  the  lesion  Ijelon 
to  a  like  pathologic  process  beyond  a  doubt.     The  kidneys  were  cystia 

Case  XXVII. — Lendrop's ;  *^^  primary  sarcoma  ;  age  four  months; 
jauntlico  ;  enormous  distention  of  abdomen. 

Treatment. — Tumors  of  the  liver  in  chilJren  may  be  removed  if  they 
are  primary  growths.     Ponfick**  has  shown  that  a  large  ix)rtion  of 
liver  of  animals  may  be  removed,  and  subse<]nently  be  quickly  replaced  bjj 
a  kind  of  "liver  generation/'     Von  Meister^  confirms  Ponfick's  result 
According  to  the  former,  in  the  dog,  cat,  and  rabbit,  removal  of  more  thzm 
three- fourths  of  the  liver  was  not  followed  by  any  serious  conseijuences,  and 
in  thirt}-six  days  after  the  operation  repair  had  advanced  to  such  an  extcn^ 
that  the  weight  of  that  organ  was  regained.     This  regeneration  is  effectc 
partly  by  hypertrophy  of  the  hepatic  cells,  but  mainly  by  their  hypeqilasifl 
Bile-ducts  and  blood-vessels  share  iu  the  new  formation. 

Keen**  has  removed  a  tumor  from  the  li%'er  of  an  adult.  In  this  opera- 
tion he  cauterized  the  liver- substance  around  the  tumor  without  previou^fl 
ligature,  except  where  large  veins  were  encountered*  After  the  removal  of^ 
the  tumor,  the  flaps  of  liver-substance  were  approximated  by  sutures,  which 
were  passed  deeply  through  the  substance  of  the  liver.  The  patient  recov- 
ered. Keen  tabulates  nineteen  other  cases  which  had  been  operated  on  for 
removal  of  liver  tumor.  Of  these  cases,  two  died,  the  result  in  one  was 
doubtful,  and  sixteen  were  suoeessftd.  Although  the  operation  has  not 
been  i)erformed  on  a  child,  there  seems  to  be  no  reason  wliy  it  is  not  appli- 
cable, particularly  in  cases  of  benign  grov^ths  or  single  growths  which  ar 
malignant. 

2.  Hydatid  Cyd  of  the  Liver. — In  a  Paris  thesis  Duval**  discusses  firlljj 
the  subject  of  hydatid  cysts  of  the  liver  in  cliildren.  This  author  divide 
hydatids  of  the  liver  into  :  first,  those  which  are  simple  or  unilocular,  whic 
contain  the  ordinary  clear,  cliaracteristic  fluid,  and  wdiich  have  not  been 
treated  ;  and,  second,  those  which  are  multiple,  which  are  scattered  in  the 
liver  or  omentum,  wliich  contain  a  number  of  daughter  cysts,  and  which 
may  be  suppurating,  either  spontaneously  or  as  the  result  of  some  former 
operative  treatment. 

Gaiiliard**  divides  intra-thoracic  hydatid  cysts  which  spring  from  the 
liver  into  those  which  project  anteriorly  and  those  which  project  in  the 
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doreo-axIUary  regioo  or  poytero-laterally.  Debo^e,^  Laveran,"^  Culleo* 
(boy  aged  eight),  F^lizet,*^  and  Boinet'**  report  cases  of  this  affectioD, 
Dcbove'a  CBse  was  thought  to  be  tubei'ToIous  peritonitis.  Boinet  found  a 
Dtoniaiue  in  the  fluid  which  eaustd  symptoms  in  a  mouse  and  rabbit 
imilar  to  the  toxic  symptoms  from  which  a  patient  died, — rapid  respira- 
Son,  paresis  of  lower  extremities,  t?onvylsious,  and  death.  The  toxin  was 
fouod  more  aboiidaotly  in  cases  in  which  elec^tro lysis  and  puncture  had 
been  performed. 

S3miptoms, — Ttie  symiitoms  of  hydatid  cyst  of  the  b'ver  are  princi- 
pally concerned  with  the  chamcter  of  the  tumor  wliich  develops.  If  this 
tumor  projects  into  the  abdomen,  it  will  have  the  following  characteristics : 
it  will  in  all  probability  be  felt  in  the  right  hypochondriac  or  epigastric 
region,  it  will  usually  be  round  and  regular  in  outliue,  and  it  will  pi^esent 
fluctuation.  By  bimanual  examination,  placing  one  hand  in  front  of  the 
tumor  and  the  other  hand  in  the  lumbar  region,  the  tumor  may  be  shown 
to  be  movable  Ixitli  antero-jwateriorly  and  trausversely.  This  sign  consti- 
tutes Guyoo's  ballotteuient,  which  has  Ijvqb  clainn^  to  be  pathognomonic  of 
kidney  tumors.  The  tumor  produced  by  a  hydatid  cyst  will  be  dull  on 
percu>®ion,  and  it  will  be  found  to  Ix^  movable  with  respimtion  (Duval**), 

In  case  the  cyst  arises  from  the  superior  or  posterior  surface  of  the  liver, 
it  may  project  into  the  thorax.  If  tlie  tumor  is  in  the  anterior  portion  of 
the  thorax,  it  is  fairly  easy  to  recognize  if  it  is  not  c^jmplit^ited  by  pleural 
effusion.  Ad  area  of  bulging  will  be  seen  in  the  mammary  region,  and 
around  this  area  the  j^ercuss  ion -note  will  be  dull.  There  will  be  alisence  of 
breath  ^sounds  and  suppn^^siou  of  voi-al  fremitus  over  the  ai-ea  of  l>nlging. 
Posteriorly  the  respiratory  murmurs  can  be  heard  to  the  base  of  the  lung. 
which  project  in  the  dorso-axillary  region  simulate  pleuritis  of  the 
Hght  side  and  are  difficult  to  diagnose  (Gailllard*^). 

Stjperficial  cysts  will  present  the  so  called  **  hydatid  thrill"  to  combined 
paljiation  and  percussion.  This  sign  was  present  in  a  ease  rei3orted  by 
Mdoolm.** 

Sftntoni,^""  by  auscultatory  percussion,  has  f^JU nd  that  the  stethoflco{>e 

*^veals  a  special  and  pecuiliar  souud  of  si  morons  rpiality  having  a  low  tone 

•^  of  brief  duration,  which  ot^aaes  abruptly.     It  may  be  compared  to  the 

®*>Und  pnxluced  by  striking  a  membrane  sti-ctchcd  upon  a  metallic  frame, 

*  His  sound  is  so  cliaracterHtic  that,  ontt3  heard,  it  «iu  hardly  be  ibrgotteu. 

He  ef»D3iders  it  as  a  pathognomonic  sign  of  the  disease. 

Treatment. — According  to  Duval,**  two  operative  procedures  apj>ear  to 
be  disputing  for  stirgifml  favor  :  first,  )nincturc  aud  e%'aeuation  of  the  cyst, 
Wlowixl  by  the  injection  of  a  parasiticide  liquid ;  second,  fi^ee  opening, 
^»th  eitiq>ation  of  the  cyst  when  possible. 

The  technique  advised  lor  the  treatment  of  these  cysts  by  the  injection 
*»'  parasiticide  fluids  has  been  varied.  J]a<K^IU  punctures  the  cyst,  does 
i*ot  evacuate  the  fluid,  aud  injects  an  autrseptic  solution,  I>ebove  punctures 
ttc  cvBt,  evacuates  the  fluid  completely,  and  then  injects  a  given  quantity 
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of  csorrosive  sublimate  solution,  whicii  is  removed  after  a 
Bouilly  aapirules  the  cyst  to  dryness  with  Dieulafoy'«  syringe 
injectB  five  gi-ammeiS  of  Van  Swieten's  solution  (1  to  1000),  leaving  it  tli^re. 
He  closes  the  puncture  with  cotton  and  iodoform  collodion. 

The  dangers  of  these  metliods  are  numerous.     Escape  of  the  injected 
fluid  into  the  |KTitoneal  mvity  may  cause  fatal  jieritonitia.     The  injecti 
fluid  may  be  ab&orl>ed  from  tlie  cyst,  causing  symptoms  of  dangerous  intojt 
cation.     The  oi>eratiou  may  be  incomplete. 

The  saffist  method  u  to  opn  the  cyst  by  a  free  incision,  either  in  tw 
steals  or  at  a  single  oiJeration.  If  the  operation  is  done  in  two  steps, 
cyst-wall  is  stitched  to  the  peritoneum  on  the  oa'asion  of  the  Arsi  intei 
femnoG,  and  when  adhesions  have  formed  the  cyst  may  be  opened  and 
coy  tents  cvacuattd.  To  accomplish  the  same  result  at  a  single  opeiaiioiv^ 
which  is  the  method  to  be  retxjmmended,  the  technique  is  as  fbUowa.  After 
a  lateral  incision  through  the  alxl^jminal  wall,  two  ligatures  of  silk  are 
passed  at  the  two  extremities  of  the  cyst  in  such  a  manner  that  it  is  drawn 
against  the  abdominal  wall  when  it  is  delivered.  Guarding  the  peritoueuin 
by  sterilized  etjmpresses,  tlie  cyst  should  l>e  o|>ened  freely  and  its  contents 
evacuated,  IsoWj  one  of  two  processes  may  be  choeen  :  the  aac  may  be 
fixed  t4>  the  abdominal  wall,  or  it  may  be  ejttirpated.  If  the  former  pro- 
cedure is  adopttn],  the  redundant  portion  of  the  sac  should  be  cut  awaj  and 
tlie  remaining  cavity  should  lie  pac^ked  with  iodoform  gause.  If  the  latter 
metljod  is  chosen,  the  sac  should  be  removed  by  curved  scissors  and  the 
finger,  stopping  hemorrhage  by  the  application  of  the  thermo-cautery  as  the 
oi>eration  proceeds.  The  edges  of  the  liver  from  which  tbe  sac  baa  beei 
removed  may  be  brougtit  together  with  catgut  sutures. 

Duval"  reports  twelve  cases.  Of  these  six  were  treated  by  pnoctum 
of  the  sac  and  the  injection  erf  parasiticide  fluid  and  six  by  incisjon.  Of 
the  first  six  cases  three  were  cui-ed,  two  died  fix>m  merturial  poisoaing,  and 
one  developeil  Buppuration.  Of  tlie  second  six  cases  all  wore  cured,  one  of 
these  being  ihe  case  in  the  first  six  w^hich  Mippurattd. 

Malcolm  ^^  reports  a  case  in  a  child  aged  five  and  a  half  years,  titated 
by  free  incision  and  drainage,  and  eui\>d. 

Lloyd  Roberts^  rejiorts  a  case  in  a  girl  aged  nine  years,  in  which  the 
diagnosis  \yns  coufiruKxl  by  aspiration.     Recovery  took  place  after  i 
and  dmiuagc.     Tbe  cyst-wall,  which  was  one-quarter  of  an  inch  thickj 
stitched  to  the  abdominal  wound. 


VII.    TUBERCULOSIS  AND  SYPHILIS  OF  THE   LIV£B. 

1.  Tubtreuhsis  of  the  Liver. — The  lesions  in  the  liver  produced  by  tol 
losis  may  l>e  either  larger  or  jsmaller  gray  miliary  tubercles  or  ehecay 
These  lesions  are  nsimlly  acconijmnied  by  cirrhotic  and  fiitty  clumgea. 

Pathology. — ^The  liver  may  become  infected  either  thrtuigh  the  blood 
or  by  the  extension  of  peritoneal  tuberculof^is.  If  the  infeclion  is  bronchi 
to  the  liver  by  the  blood,  the  tubercles  will  be  found  in  the  netghbotbood 
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of  die  brauches  of  the  |Mjrtal  vmu    The  fat  in  a  tuberculous  liver  begins  at 
the  periphery  of  the  lobnle. 

SymptomB,— Hutioel*^^  reports  four  eases  of  tubereulosis  of  the  liver 

which  presentwl  miliary  tulx^reles  at  autojisy.     The  patients  were  oedema- 

tous  and  eyaootie,  the  nails  were  blackish,  and  the  extremities  of  the  fingers 

were  habitually  cold.    In  these  res[>ects  the  patients  resembled  cardiac  more 

closely  than  they  did  tuberculous  ciLses.     The  aMomen  was  uniibrmly  dis- 

t:eudeil,  making  it  large  and  prominent,  and  on  the  skin  a>venug  this  region 

^dilated  veins  could  be  distinguished  in  the  form  of  a  rosette,     Pal|*ation  of 

^healxlonien  was  painless ;  there  were  neither  puffiness,  j.>eritoneal  thickening, 

M^oT  adhesions  of  intestinal  loops.    If  the  disease  hud  depended  for  its  devel- 

.^>pinent  upon  ext<.*nflion  from  peritoneal  lesioua,  examination  of  the  abdomen 

-^^'ould  have  resulted  in  the  detection  of  these  later  signs.    On  percussion,  the 

resence  of  ascitic  fluid,  which  had  been  sn9i>e^'tt^d  after  i^>alpation,  was  con- 

3  rmed*    The  liver  w;^  much  enlarged,  and  extended  from  the  third  intei*space 

the  umbilieus.     In  each  of  these  eases  tlie  liver  was  finn  in  consistence  and 

£,  ^Lfi  edge  was  sharp.     Jaundice  was  absent.     The  spleen  was  hy|)ertrophied. 

In  these  cases  the  heart  is  usually  s^imewhat  liy|x»rU"ophied,  and  will 

t:^  resent  gallop  rbytlim  or  fetal  rhythm  on  the  slightest  occasion. 

H.  Koster  ^^  reports  the  case  of  a  boy  aged  thrtK?  yearn  who  suffered 
f^c*4>m  repeat  ed  at  tack  s  of  vo  m  i  t  i  ng  a  ntl  ja  audi  t*;  of  va  ry  i  ng  i  n  t  ens  i  ty  fro  m 
t^M::me  age  of  fourteen  months.  Upon  autopsy  a  great  number  of  tubercles  as 
la^xge  as  a  pea,  and  many  of  them  caseous,  were  found  disseminated  tii rough 
t-t^^e  liver.  The  portal  hei>atic  glanJs  were  swollen  to  the  size  of  a  bean. 
JZm:^  the  lowest  part  of  the  ductus  communis  choletltx^hus  a  perforation  of  the 
"v^i^^l  some  few  millimetres  in  diameter  led  down  to  a  cavity,  tlie  size  of  a 
Ifc^^ajscl-niit,  filled  with  a  sticky,  puritbrm  mass,  and  surmoimted  by  a  fibrous, 
r^^ther  firm  mass  of  connective  tissue. 

Prognosis. — Tlie  pro-gnosis  is  grave. 

Treatment. — The  treatment  resolves  itself  into  a  sympt<imatic  battle, 
*^*^  physiciau  constantly  endeavoring  to  make  the  existence  of  his  jmtient  as 
<^«>«3i  for  table  as  possible. 

2.  Sifphiik  of  the  Liver. — Tlie  lesions  in  the  liver  produced   l>y  syphilis 
**"^e  Been  frequently  in  young  children,  but  in  older  subjects  the  condition 
■^^^^ifomes  more  and  more  rare.     Accoaling  to  Starr,*'  the  disease  may  take 
***^«  of  three  forms;  first^  a  diffuse  growth  of  connective  tissue  elements; 
s^^'^^ond^  localized  gummatous  change  ;  and,  third,  j>eri|>ylephlebitis.     In  the 
*^t:ter  form  the  inflammatory  process  is  confined  to  tlie  septa,  the  prolifera- 
tion of  connective  tissue  taking  place  liotli  between  the  hepatic  islands  and 
^^    their  interior.     Hector  Mackenzie  **  showe<l  a  specimen  at  a  meeting  of 
^*^^  Ijcjndon  Pathological  Society  in  which  tticre  was  great  overgrowth  of 
coria^ve  tissue  between  the  lobules  and  in  the  lobules  themselves,  oonsti- 
t^iting  a  true  pericellular  cirrhosis.    In  the  discussion  following  the  presen- 
W.hn  of  the  s{>e€imen,  Dr.  G.  N.  Pitt  reported  a  similar  case*     Both  of 
th^  cases  also  presented  hepatic  gummata. 
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Bar  and  K^non**  report  a  case  in  which  the  proteus  vulgaris  was  oh-j 

tamed  in  pure  culture  from  the  nrabilical  vein,  the  liver,  the  spleen,  a 
the  riglit  heart  in  a  child  who  had  diet!  five  days  after  birth,  and  whose  Ih 
contained  evidences  of  syphilis. 

SymptonaB. — In  mild  cases  the  symptoms  are  few  and  are  not  char 
teristic.  In  grave  cases  there  will  l>e  jaundice,  ascites,  umbili*^l  hemor- 
rhage, meliTena,  ecchyraoses,  subnormal  temperature,  syphilodermata,  and 
syphilitic  lesitms  of  the  mucons  membranes.  The  liver  will  be  enlarged 
and  hard. 

Prognosis, — On  the  whole,  the  prognosis  is  unfavorable.     Cases  whic 
are  properly  treated  do,  however,  recover. 

Treatment. — The  treatment  should  be  chiefly  mercuriaL  There 
much  diftereuce  of  opinion  concerning  the  form  of  mercury  which  shoul 
be  emjiloyed.  Many  authors  reconmicnd  nicr«*urial  ointment,  one  drachfc 
to  be  smeared  on  the  binder  daily  and  tlius  by  the  movements  of  the  chil 
absorbed  through  the  skin.  Other  authorities  favor  the  employment  of 
mercury  with  chalk,  iu  dosc^  of  oue*^uartcr  of  a  grain  three  times  daily. 
We  prefer  to  use  the  mild  ehh>ride  of  mercury,  in  doses  of  one-quarter  of 
a  grain  thrc^  times  daily.  This  dose  can  be  increased  gradually  until 
diarrhoea  occurs  and  thus  ]x>ints  to  the  discontinuance  of  the  remedy. 

As  the  ax^e  improves  the  syrup  of"  the  iodide  of  iron  may  be  employ e<l. 
Large  doses  of  this  remedy  sliould  be  given, — fifteen  drops  three  times  a 
day  for  a  child  one  year  of  age.  Any  of  the  other  iodides  may  be  u>ed. 
Starr *^  advises  iodide  of  potassium,  one  grain  ;  chloride  of  ammonium, 
one  and  one-half  grains ;  compound  syrup  of  sai'saparilla,  ten  drops ;  and 
water,  fifty  draps,  tliree  times  daily,  for  a  child  one  month  old. 

Jacobi  *  advises  the  alternate  use,  by  the  week  or  fortnight,  of  the  iodid 
of  potassium  or  sodium  and  the  bichloride  or  green  iodide  of  mercury. 
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ACUTE  NEPHRITIS. 

(General  Consideration. — In  discussing  the  diseases  of  the  kidney 
comniooly  known  generically  as  Bright'S  disease,  the  writer  prefers  to 
employ  the  term  nepkrUis^  for  the  reason  that  not  only  in  the  kidney  affec- 
tioDS  of  adidts,  bnt  also  in  those  of  children,  forms  of  disease  are  encoun- 
tered, more  esjmnally  in  the  chronic  malady,  in  which  the  urine  is  more  or 
less  persistently  albumin-fiTe.  Now^  as  he  has  rcmark<Kl  in  a  previous 
publication,*  apart  from  the  disadvantages  of  a  ct^gnominal  nomenclature 
of  disease,  Bright 's  rcst»arche«,  which  Ictl  to  the  affections  of  the  kidney,  as 
tliey  were  then  undei^tood,  L>eiug  named  after  him,  referred  solely  to  the 
diaeftses  of  these  organs  having  as  their  chief  mode  of  recognition  the  in- 
\-ariable  presence  of  alljumin  in  the  urine.  The  term  nephritis  is  for  this 
and  otiier  reasons  a  preferable  one,  but  it  must  l)e  understood  that  in  em- 
ploying it,  as  Councilman  has  recently  remarked,  we  do  not  necessarily 
imply  that  the  existing  lesions  should  fall  under  the  rubric  of  injimnmaimi^ 
the  word  being  used  merely  to  indicate  a  dmeas€  of  the  kidney,  for  which 
sinapUcity  renders  undesirable  the  coining  of  a  new  term,  such  as  '*  ne- 
rhropathy." 

Ill  children^  unlike  what  is  the  ease  in  adults,  save  as  concerns  a  special 
">na  of  nephritis,  the  so-called  granular  kidney,  we  have  no  definite  know- 
Wgeof  a  Bright's  disease  strictly  speaking  chronic  in  onset,  excepting  the 
^hritis  of  amyloid  disease.  This  last,  as  Dr.  Goodhart  has  remarked,  is 
""liaicaliy  simply  a  form  of  chronic  pai"enchymatous  nephritis,  with  symp- 
*o*nsof  the  advanced  stage  of  this  malady,  so  that  separate  consideration 
^f  H  is  unnec^essary. 

Diseases  of  the  kidney  in  infancy  and  childhood,  other  than  the  acute 
^britis  accompanying  scarlatina,  in  former  years  were  viewed  as  of  some 
"^•"ity,  they  commonly  escaping  detection  through  lack  of  exact  knowledge 
»9  ti>  moile  of  causation.     Recent  work  in  the  lines  of  bacteriological  re- 

'"further  Remnrks  tm  the  Occurrence  of  a  Form  of  Non-Albummous  Nephritis/' 
^•diciil  Nuws,  Apnl  14,  1894. 
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The  kidni^y  is  considcmbly  eii]m*ge<l  in  the  subacute  stage,  and  m  iliQ 
moi%  chi-onic  may  be  enlarged,  of  normal  yizc,  or  slightly  smaller  tha 
normal.     The  cupsule  i.s  somewhat  atllitToiit  in  the  subacute  form  and  nior 
tigiitly  ill  tlie  chi'ouic  form.     The  surface  is  pale  or  moderately  raottledj 
Section  in  tlie  subacute  form  shows  a  pallid,  wide,  0|>at|ue  cortex,  witli^ 
indistmct  markings  and  pale  glomeruli.     In  the  moi-e  chronic  form  the 
cortex  may   be  wider  than   normal »  or  again  evTn  smaller*      As  in  thej 
sulxicute  form,  it  is  opaque,  }>allid,  with  obscurc  marking^^  and  non- visible 
or  pale  glomeruli.     The  essential  lesions  aiv  glomerular.     These  aix*  qui 
similar  In  tlie  subacute  variety,  as  i-egards  changes  in  the  tufts  and  capsule 
to  those?  described  under  the  acute  form. 

In  the  more  ehmnic  form  there  Is  wide-spread  hyaline  degeneration  of 
tufts  and  glunicruli,  with  obliteration  of  capillaries.  Every  transition  can 
often  be  noted  between  the  glomerular  lesions  in  these  and  those  in  the  sub- 
acute stagt\  The  capsular  epithelium  and  the  intiii-capsular  conoective 
tissue  formation  may  be  increased.  There  is  general  wide-spread  degi^ner- 
ation  of  tubular  epithelium  and  destruction  of  the  tubules  themselves. 
Whnt  remains  of  the  tubules  may  be  merely  thickeneil,  iri'egular  membrana 
propria.     The  connective  tissue  throughout  the  kidney  is  much  inci'caaed,   M 

Etiologry  of  Acute  Diffuse  Nephritis. — It  is  inteiTsting  that  there 
exists  a  consensus  of  opinion  aniong  clinicians  siipimrtiug  tlie  fact  that 
acute  nephritis,  in  chiIdlio<xl  at  least,  pmctically  never  can  be  indubitably 
traced  to  exposure  to  wet  cold  or  sudden  cold,  tlie  most  injurious  fitrms  of 
exposure.  This  is  important  in  view  of  what  later  developments  have 
taught  US  as  to  the  etiology  of  renal  inflammations,  ceases  of  which  were 
previously  so  confidenrly  altril>uted  to  roid  and  expostire  because  of  lack 
of  more  tilting  evidenee.  Not  only  in  children  but  in  adults  the  writer  has 
long  thought  that  in  the  majority  of  cases  of  acute  nephritis  which  are 
viewed  as  originate*!  by  exposure,  tlie  efTct  t  of  cold  or  wet,  as  has  been  sug- 
gested by  Viguerot,'  is  to  bring  to  the  surface  an  acute  exacerbation  of  a 
hitherto  existing  though  uuixM?ogni/ed  chronic,  affection,  primarily  doubtless 
of  infectious  orig»n.  Exixjsure  may  also  thus,  through  a  sudden  lessening 
of  the  vital  resistance  of  the  individual,  give  impetus  to  a  morbid  condition j 
already  latent,  which,  however,  it  cannot  its<j'!f  create.  H.  P.  Lo<-»mis^ 
shares  tJie  writei-'s  opinion  that  many  cases  of  acute  nephritis  supposed!} 
due  to  tx)ld  are  really  of  in  fa-tit  ms  origin.  He  has  been  unable  to  induce' 
nephritis  in  rabbus  tirst  shaved  and  then  exposed  to  hot  and  cold  water. 
In  adults  he  holds  that  certain  cases  of  acute  nephritis  may  occur  as  the 
result  of  exiHJSure  thmugli  the  sudden  lowering  of  vitality  permitting  the 
action  of  a  toxic  agent  already  pix'scnt,  which  in  itself  would  have  beeti^ 
insufficient  to  produw  the  attack.  Exposure  could  thus  bo  the  deter*^ 
mining  cause,  and  a  toxic  agent,  sueli  as  a  toxin  of  an  infectious  disease^ 
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or  a  drug,  sucb  as  cantbarides  or  turpentine,  the  exeiting  cause.  There 
is  little  doubt  that  all  cases  of  acute  nephiitis,  evtn  in  adults,  ane  of  toxic 
origin,  due  to  the  direct  local  irritation  of  the  kidney  by  a  poisonous  sub- 
stance brought  to  it  by  the  bhjod.  Tliis  substance  may  t)e  and  usually 
is  a  toxin  prwluced  by  a  micro-oi'ganisnij  or  les:^  often  a  medicinal  agent,  or, 
though  still  more  rarely,  if  ever,  in  duldlioo<i,  a  toxic  waste  pnMlueed  in  the 
organism*  Concerning  the  ojK'iation  of  the  variotis  causes,  Loom  is  aptly 
remark'^  that  wluit  have  bc^u  styled  dilFereut  forms  of  acute  nephritis  ai'e 
in  reality  distinct  individual  developments  of  the  disease  under  its  particu- 
lar causes,  or,  it  might  l>e  well  to  add,  under  a  s|>ecial  susceptibility  of 
certain  bistulogical  elements  of  the  kidney  to  tliat  clause.  Unquestionably 
the  overwhelmingly  imimrtant  cause  of  acute  nephritis  in  both  eljildren  and 
adults  is  the  action  on  the  vas(*ular  secix^tory  and  intertubnlar  structure 
of  the  kidney,  via  tl»e  blocxl,  of  a  solul>h?  toxin  generated  by  a  micro- 
ot^nism,  the  natural  route  of  the  elimination  of  the  former  of  which  is 
krgi'ly  the  kidney.  Appaivntly  the  batteria  themselves  are  little  coneemed 
directly.  The  interesting  experiments  of  Koiix  and  Yej'sin  in  diphtheria 
are  in  agreement  with  the  obsen-ations  of  other  Ijaeteriologists  as  to  the 
causation  of  nephritis  in  certain  other  infectious  diseases.  Roux  ai^I 
Yersin  in  a  large  numlxT  of  observations  on  this  point  liave  never  met  tlie 
Klebs-Lot^ffler  Liarillus  in  the  kidney,  nor  were  tliey  able  ex jK-ri mentally  to 
induce  a  nephritis  by  the  injection  of  Klebs-Lrieffler  Ijacitli  into  tlie  renal 
arteiy,  but  intmvenous  injections  of  Ix^tiillon  cultiuT,  free  from  Klebs- 
Loeffler  bacillus^  have  always  produced  typical  diplitlieritie  nepliritis, 
(Loorais,)  Acute  nephritis  may  be  tlriis  originated  in  the  coui'se  of  any 
iofectious  disea^^,  the  most  usual  of  which  to  produce  it,  with  frefjueney 
approximately  in  the  order  mimetl,  ai-e  scarlatina,  diplitheria,  erysipelas, 
measles,  acute  endodji-ditis,  acute  pneumonia,  infectious  tonsilliirs,  acute 
rheuraatism,  typhoid  fever,  small-ix)x,  varicella^  malaria,  tuljerculosis,  syph- 
ilis, and  gonorrbnea*  The  degree  of  frequency  with  wliii-li  it  is  encountere*! 
in  any  particular  infectious  disease  depends  uivm  whether  the  kidneys  are 
especially  comTi-uetl  in  the  elimination  of  tim  toxin  of  the  disease.  Thus, 
^  Lix)rais  points  out,  kitlney  txim plications  am  of  extmordinary  frefjuency 
'n  sttirlatina,  but  ai'e  nuu^h  les.s  ollen  encxiuntered  in  typhoid  fever,  the 
'"Wnoval  of  the  toxin  of  the  latter  taking  anotiier  channel. 

Of  the  alK>ve  ailments,  j^^rlatina  and  <lrphtheiia  are  the  most  common 

'^Useji  of  acute  nephritis.     Apparently  in  scarlatina  there  is  no  spec^iial  rcla- 

*^on  Uiween  the  intensity  of  the  fever  and  the  development  of  nephritis 

1^    scarlatina   acute    nepliritis   is  more   common  ami   is  attended   with   a 

i^^gher  mortality  in  male  than  in  female  cases.     The  most  frequent  age  at 

^hicli  this  complication  is  encounrcrf-d  is  !>etw'een  five  and  ten  years.     It  is 

mor*»  apt  to  occur  during  tht*  [x*i'iod  of  di's<^iuamation,  somewhat  late  in  the 

*l^-«isc     In  diphtheria,  unlike  scarlatina,  nephritis  is  not  common  in  the 

I'ghter  attacks,  and  usually  develops  early. 

Ainte  nephritis  is  not  infrequently  due  to  toxic  substances  other  than  the 
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The  kidney  is  considerably  enlarged  in  the  subacute  stage,  and  in  tUq 
moi«  cbranic  may  be  enlarged,  of  normal  size,  ar  slightly  smaller  tba 
normal.    Tlie  capsule  is  somewliat  adherent  in  the  subacute  fomi  and  mor 
tightly  in  the  eh  runic  form.     The  surfuLC  is  j»ale  or  niodemteiy  mottle 
Sc^^tion  in  the  subacute  form  shows  a  pallid,  wide,  oi>at[ue  c<3iiex,  wi 
indistmct  markintrs  and  pale  glomeruli.     In  the  moiia  chronic  form  the 
cortex  may   be  widt^r  tJian   normal,  or  again  even  smaller.      As  in  the 
subacute  form,  it  is  opaque,  pallid,  with  obscui-e  mark  lug's  and  non-visible 
or  pale  glomeruli.     The  essential  lesions  mv,  glomerular.     These  ai^  quit 
similar  in  the  subacute  variety,  as  mgards  changes  in  the  tults  and  capsule 
to  those  deseribcH:!  under  th(*  acute  form. 

In  the  moi'e  chronic  form  thei'e  Is  Avide-jipi'ead  hyatine  degejacration  of 
tufts  and  glomeruli^  with  obliteration  of  capillaries.  Every  ti'aosition  cat^H 
often  be  uoted  between  the  glomerular  lesious  in  these  and  those  in  thesub«H 
acute  stage.  The  capsular  epithelinm  and  the  intm-cajjsular  connective 
tissue  format iun  may  be  inereast^d.  Tlicre  is  gcnenil  wide-spread  degener- 
ation of  tubidar  epithelium  and  destiuitlou  of  the  tubules  tliemseiv^es, 
Wliat  remains  of  thi]  tubules  may  l*e  merely  thickened,  iri't^ular  membrana 
pi'opna.     The  conuective  tissue  throughout  the  kidney  is  much  iuci'cased.  ^M 

Etiology  of  Acute  Diffuse  Nephritis. — It  is  interestiug  that  there 
exists  a  consensus  of  opmion  among  eliuicians  supiwrtiug  the  fact  tliat 
acute  nepliritis,  in  chddhood  at  kast,  pmctirally  never  can  be  indubitably 
traceil  to  exposure  to  wet  cold  or  sudden  ciild,  the  most  injurious  forms  ofj| 
exiwsure.  Tliis  is  important  in  view  of  what  later  developments  have 
taught  us  as  to  the  etiology  of  renal  inflammations,  cases  of  which  wcr 
previously  so  crjufidenily  altrihoted  to  cold  and  exposure  be<*ause  of  lack' 
of  more  tilting  evideiii^e.  Not  only  in  children  but  in  aduhs  the  writer  has 
long  thought  that  in  the  majority  of  cases  of  acute  nephritis  which  ai*e 
viewed  as  originate*!  by  exposujT,  the  effect  of  ct>ld  or  wet,  as  has  been  sug- 
gested by  Viguerot/  is  to  bring  to  the  surtace  an  acute  exat^erbation  of  a 
hitherto  existing  thuugli  uni^ecognized  chrouit^  affection,  primarily  doubtless 
of  infectious  origin.  Exposure  may  also  thus*  through  a  sudden  les3<*ninj 
of  tlie  vital  resistance  of  the  iadivi<lual,  give  impetus  to  a  morbid  eonditioi^ 
already  latent,  wliich,  however,  it  caunot  itself  create.  H.  P»  Loomis* 
shares  the  writer's  opinion  that  many  cases  of  acute  nephritis  supposedly 
due  to  cxjld  are  really  of  infectinus  origin.  He  has  been  unable  to  iniluce 
nephritis  m  rabbits  first  shaved  and  then  expose^!  to  hot  and  cold  water 
In  adults  he  holds  that  certain  cases  of  acute  nephritis  may  otTur  as  the 
i-esult  of  exposure  through  the  sudden  lowering  of  vitality  j)ermitting  the 
action  of  a  toxic  agent  already  pi^sent,  which  in  itself  woidd  have  been 
insufficient  to  produce  the  attack*  Exposum  could  thus  Ik*  the  deter- 
mining cause,  and  a  toxic  agent,  such  as  a  toxin  of  an  infectious  disease^ 
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of  tlie  malady,  tlif?  symptoms  of  tho  last  of  wbicb  may  eotirely  mask 
I  Ao9e  of  tlif  renal  complication.     Witii  tlie  disapi>c*aniuce  of  the  original 
^illness  the  kidney  iuvolvomeiit  may  nndergo  rosulutioDj  or  may,  and  much 
less  fi'eciuently,  although  not  rarely ;  eontiQtie  ns  a  low  gmdc  of  nephriLia^  to 
b(*  sulirtccpiently  bmught  into  activity  by  the  occurfencc  of  a  second  attack 
of  an  infectious  disorder,  or,  with  ini|miii?d  bodily  hcaltli,  by  exposui-e  to 
wet  cold.     Thei*e  are  frecpicntly  imported  cai*es  of  nepliritis  in  lioth  chil- 
dren and  adults,  noted  as  tlioeje  of  the  acute  variety,  iu  which  the  indications 
of  the  urine  aiul,  wlien  such  are  hiter  obtainable,  the  post-mortem  records 
bIiow  uniloubte<l  evidences  of  a  long-standing  affection,  of  which  a  severe 
iatercuriTnt  attack  had  alone  caused  its  recognition.     In  more  pronounced 
ca«e8  of  the  acute  affeition,  such  as  the  frank  form  of  glonicrnio-  or  jiiaren- 
chymatc»us  nephritis  ocTurring  in  childhood,  the  onset  is  apt  to  1>g  out- 
spoken,    Thei^  may  then  ocKJur  moi-e  or  less  prominently  such  syniptoms 
as  a  chill  or  chills^  witli  a  temperatni^  rise  of  sevei^l  degrees,  a  rapid, 
irregular  pulse^  dyspnoea,  cough,  cx>ated  tongue,  anoi^exia,  naustm  and  vom- 
iting, loin  pain,  aggravate*!  by  pressure,  and,  if  the  ehiUl  is  sufficiently  old 
to  interpret  intelligently  its  symptoms,  severe  headache  and  perhajifl  ver- 
tigo.    Convulsions,  limited  or  geneml,  succeeded,  if  general izal,  by  stupor 
<*r  coma,  ai^  not  unconimou.     The  urine  may  lie,  and  often  is,  djuiiutshed 
Mi\  amount,  of  smoky  hue,  and  will  contain  an  abtindancf^  of  albumin  and, 
MTiici^oscop really,  blood-cells,  and   casts  of  the  same,  with  epithelial  and 
hyaline  casts. 

Should  tlie  case  tend  to  a  fatal  termination,  tlie  nrine  diminishes  in 
«mir>unt,  and  may  finally  biX'ome  suppresseil.  There  ai"e  dropsy  which  be- 
^r^mes  widespread,  dyspnoea,  iri'egular,  feel  vie  i*ulse,  [jei-sistent  vomiting, 
^i^ht^l  i^ymptoms,  such  a?5  aggmvation  of  headache  and  delirium,  and  finally 
>nv«]sions  alternated  wilh  coma. 
Should  the  case*  show  a  moir'  diranie  tendenc^%  there  are  develo|K*d  in 
^fae  coui-se  of  the  disease  pallor,  dropsy,  anemia,  and  probably  cardiac  dila- 
^^a^tioo. 

With  a  favoraWe  issue,  after  fmm  approximately  five  days  to  several 
^'^^^ks  of  fever  and  a  tendency  to  the  slight  or  deckletl  urieraic  symptoms 
'•^fore  indicated,  these  lessen  and  finally  di9api>ear,  coincidently  with  in- 
*''*'e*asc  in  the  amount  of  urine  and  of  the  output  of  urea,  with  diminution, 
wiough  much  moiv  tanly,  in  the  iMTceutage  of  albumin  present  and  the  mi- 
*^*^*>aoopic  evidences  of  subsidence  of  the  inflammatory  condition.  After  some 
•^likj  or  months,  complete  disap{>eamnf^e  of  all  symptoms  of  the  disease  is 
"^"^^ttiinon  in  favomble  cases,  with  the  gradual  return  to  the  normal  of  the 
tti^ue.  Should  tlie  case  assume  a  chronic  form,  the  child  may  t^  all  ap- 
P^mnc-es  i-ecover  its  usual  health,  although  a  tendency  to  puffiness  of  the 
w^or  eyelids  and  extrt^mitres,  with  jmllor,  aniemia,  and  disturbed  cardiac 
t^ion,  may  l>e  steadily  manifest  The  urine  then  continues  to  show  more 
or  leas  marked  peraistent  indications  of  existing  disease,  and  the  case  he- 
conjis  an  oidiDary  one  of  chronic  riephritisj  in  which  albuminuria,  debility, 
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bacteria.     Among  medfoaraent^t  arc  sufh  drugs  as  cant Imrides,  liiriientiDe, 
potassiuiii  chlorate,  sciuill,  and  corrosive  sublimate.     Most  of  these  drugs, 
even  in  moilerate  do^es,  if  too  long  continued,  have  a  sjiecial  tendency 
set  lip  an  acuto  degeneration  of  the  epitheliuni  of  the  tubules  of  the  kidne 
of  the  form  first  described,     CantharideK  and  turpentine  in  full  doses  j 
up  a  difTuse  inflammation,  involving  tubular  and  intertubular  structure. 
Potassium    chlorate   in    oveitlose    not   only  cause:^   disintegration    of  tlia 
blood,  but  a  severe  diffuse  acute  nepliritis  which  is  apt  to  i^esult  fatallyJ 
It  is  little  known  that  cldoial  hydrate  ha,s  a  most  pernicious  action  oD 
the  kidney,  causing  in  certain  eases,  even  in  small  dost^,  if  long  con  tinned  J 
degencmtive  changes.     Experimentally,  on  dogs,  Cavazzini  ^  was  able 
produce,  by  a  single  injection  of  chloml  hydrate  into  the  al)domiual  cavitj 
of  dogs,  acute  granular  degeneration  of  the  tubules,  "  with  other  symptoms 
of  acute  parencliymatuiis  uepliritis.**     This  action  of  chloral  is  imjKntant 
in  view  of  the  rather  free  administration  of  tlie  drug  in  cases  of  scarlatina 
by  certain  physicians.     Other  drugs  sometimes   administei'ed   over  long 
jx^riods  in  nephritis^  such  as  strontium  lactate,  with  the  idea  of  beneficial 
effects,  have  been  found  experimentally  to  induce  ue|)britis.      (See,  as  to 
this  effect  of  stmntiuraj  the  American  Journal  of  the  Mvdicai  SeienceSf  {i^H 
191,  Febrnary,  1894  ) 

The  prolougetl  administration  of  naphtalin,  especially  the  impure  vari- 
ety, and  of  inipnre  a-  and  ^-naplitol,  has  set  up  nephritis.     Instancies  of 
this  have  occuri^eil  in  the  writer's  observation.     Salicylic  acid,  esj)ecially 
that  derived  from  carbolic  add,  even  in  small  but  longK-'ontinned  doses,^^ 
has  au  injurious  action  n|K>n  the  kidney,  whicli  eventually  would  tend  tjJ^^ 
])rodnce  a  degenerative  nephritis,     The  too  free  ingestion  of  ak^^hol  is  re- 
garded by  some  as  a  cause  of  nephritis.     Alcohol  cannot  be  i^aixled  aa^^ 
often  oi^erative  in  the  |»roduction  of  ne])!iritis  in  children,  ^| 

Id  the  newly  lx)m,  uric  acid  infaiTtious  in  the  tubules  of  the  kidney  are 
a  ft'eqnent  cause  of  a  mild  form  of  nephritis,  and  the  same  may  tend  tCbH 
induce  interstitial  nephritis  in  childhood,  ^| 

Symptoms* — ^The  symptoms  of  acute  nephritis  in  i^hildhood  dej>end 
somewhat  upon  the  variety  of  the  affection  pn>scnt  and  its  severity.  The 
notion  that  all  cases  ai*e  apt  to  be  usliertxl  in  by  such  typically  objective 
signs  as  scanty,  smoky  urine,  high  fever,  violent  headache,  convulsions, 
and  dropsy  is  most  unfortunate,  jiermittintj,  as  it  oflen  has,  many  cases  of' 
acute  nej)iiritiri  ^Kvurring  in  the  c*jurse  of  an  infections  disease  to  go  nnrecog* 
nized*  Thus,  in  thc^  acute  degenerative  nephritis  which  is  veiy  common  ii 
infancy  and  childliowl  accompanying  scarlatina  and  diphtheria,  them  ma; 
be  no  obvious  symptoms  other  than  those  of  the  original  disease,  so  thai 
unless  one  is  on  the  watch,  it  may  altogether  escape  detection.  Tliis  i; 
the  more  probable  in  diphtheria,  in  which,  a.s  l>efore  i-eraarked,  uulike 
scarlatina,  the  I'cnal  com|>lication  ajuwarH  at  the  height  of  a  sevei'e  form 
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of  the  malady,  tlio  symptoms  of  tho  last  of  whidi  may  entirely  mask 
tbose  of  tbo  iTiial  a^mplk-ation.  With  thf*  disa])])farauce  of  the  original 
rllness  the  kidney  involvement  may  undergo  resolution,  or  may,  and  much 
less  fi-equently,  althout^h  not  rarely,  continue  as  a  low  grade  of  nephritis,  to 
be  subsequently  bi-onght  into  activity  by  the  occun'enL'e  of  a  second  attack 
of  an  infectious  dis<jixler,  or,  witli  impaired  bo^lily  health,  by  exposui-e  to 
wet  cold.  Them  are  fretpiently  ivpoi'ted  caj^es  of  ne])hriti3  in  l>oth  chil- 
dren and  adults,  noted  a,H  those  of  the  acute  variety^  in  which  the  indications 
of  the  urine  and,  wbcn  sueti  are  later  obtainable,  the  post-raoitem  records 
show  undotd>tetl  evideuees  uf  a  long-standing  affection,  of  which  a  severe 
inteivurrent  attack  had  alone  caused  its  iTcognition*  In  raoi^  pronounced 
cases  of  the  acute  affcLtion,  such  af*  the  fmnk  form  of  glomerulo-  or  i>ai'en- 
diymatous  nephritis  occurring  in  cbildhood,  the  onset  is  apt  to  l>e  out- 
spoken. There  may  then  occur  nioi"e  or  less  prominently  such  symptoms 
as  a  chill  or  chilk,  with  a  tcmprnture  rise  of  several  degrees,  a  rapid, 
irregular  pulse,  dyspnoea,  cough,  c^jatcil  tongue,  anorexia,  nausea  and  vom- 
iting, loin  pain,  aggmvated  by  pressure,  and,  if  the  child  is  sufEcieutly  old 
to  interpret  jutelligt*ntly  its  symptoms,  severe  headache  and  perhaps  ver- 
tigo. Convulsions,  limited  or  genemi,  succeeded,  if  generalized,  l)y  stupor 
or  coma,  ai"e  not  unconimon.  The  urine  may  Ik*,  and  often  is,  diminished 
in  amount,  of  smoky  hue,  and  will  contain  an  abundance  of  albumin  and, 
niicmsc^pit*ally,  blood-cells,  and  casts  of  the  same,  with  epithelial  and 
livalinc  casts. 

Should  the  case  tend  to  a  fatal  teimination,  the  urine  diminishes  in 
«i mount,  and  may  finally  l>ecome  suppressed.  Theiie  mv  dropsy  which  be- 
«^«)nles  wide-spread,  dyspncea,  insular,  feeble  pulse,  [jei'sistent  vomiting, 
^^i-ebral  symptoms,  such  as  aggmvation  of  headache  and  delirium,  and  finally 
cxiinvulsions  alternated  with  coma, 

Sliould  tlie  case  show  a  moix*  chmnio  tendenc>%  there  ai«  devcloiK-d  in 
t:liecoui'se  of  the  disease  pallor,  dropsy,  aniemia,  and  probably  cardiac  dila- 
t^a^tion. 

With  a  favoraWc  issue,  after  from  approximately  five  days  to  several 
**^^C'ks  of  fever  and  a  tendency  to  the  slight  or  decided  uiiemie  symptoms 
"®lbre  indicated,  these  lessen  and  finally  disapjiear,  coincidently  with  in- 
^^^^im  in  the  amount  of  urine  and  of  the  output  of  urea,  with  diminution, 
^^iigh  murh  mom  taitly,  in  the  [percentage  of  albumin  present  and  the  mi- 
^^■^f>8oopic  evidences  of  subsidence  of  the  inHammatory  condition.  After  some 
^^I'ka  or  months,  complete  disapjiea ranee  of  all  symptoms  of  the  disease  is 
^''^Umion  in  favorable  cases,  with  the  gradual  return  to  the  normal  of  the 
"*^ne.  Should  the  case  assume  a  clironic  form,  tlie  child  may  to  all  ap- 
P^mnces  recover  its  usual  health,  altliough  a  tendency  to  pufliness  of  the 
w^or  eyelids  and  extn^mities,  with  pallor,  antemia,  and  disturbed  cardiac 
a^'tion,  may  l>e  sttiidily  manifest  The  urine  then  continues  to  show  moi'e 
or  less  marked  |>ereistent  indications  of  existing  disease,  and  the  case  he- 
ttunes  an  oitlinary  one  of  chronic  nephritis,  in  which  albuminuria,  debility, 
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auseniia,  and  a  teudency  to  local  ODdemas  or  geiieml  drojisy  are  nmiiif 
The  heart  is  then  often  enlarged,  chiefly  in  the  direction  of  dilatation  of  tb 
left  ventricle,  and  tmemic  symp turns  are  of  common  occurrence. 

There  are  other  cases  of  acute  nephritis  of  more  moderate  severity  tha 
can  scarcely  be  overlooked,  showing  many  of  the  above-mentioned  symp- 
tomSy  tliough  in  minor  degree,  which,  receiving  prompt  treatment,  at  u^ 
time  assume  a  grave  aspet*t,  but  usually  progress  to  complete  though  grad 
ual  recovery.  Thus,  as  is  more  common,  the  fever  may  be  of  a  verjj 
moderate  grade,  with  initial  chill  absent  or  unnoticed.  There  are  nial-* 
aise,  auorexia,  and  {>erhaps  nausea  and  vomiting  and  loin  pain,  with 
diminution  in  the  amount  of  urine,  which  has  become  of  iiigh  color  ami 
perhaps  smoky  hue,  and  now  contains  an  abundance  of  albumin,  bhxKl- 
corpuscles,  blood  and  epithelial  casts,  and  degenerate  renal  epitbeliaor  tlieir 
nuclei. 

A  discussion  of  certain  of  the  usual  symptoms  of  acute  nephritis  is  im- 
portant, such  as  the  slate  of  the  urine^  the  gadric  and  tiervoua  symptoms,  the 
dropsy f  and  the  contfition  of  the  vascular  sifslcnu  ^_ 

The  Urine, — The  urine  is  commonly  diminished  in  amount  fi*om  thdH 
onset,  and  this  diminution  may  proceed  to  complete  suppression.  The 
color  is  high,  due  to  the  pmsence  of  more  or  less  blood.  It  may  be  of  a 
smoky  or  actual  blood  tint.  The  sediment  wlien  it  contains  hlo<:»d  is  copious 
and  of  brownish  hue,  and  consists  of,  besides  blood  and  blood-casts,  epi^f 
tlielial  and  other  cylinders,  renal  epitliclium,  urates,  and  granular  debris* 
In  the  early  stage,  erythrocytes  and  casts  of  the  same,  epithelial  casts,  and 
degenerate  isolated  renal  epithelia  or  their  nuclei  crowd  each  field  of  the 
microscope.  Blood-casts  are  in  excess  of  the  other  elements  at  first ;  at  a 
later  stage  these  become  less  fretfuent,  and  epithelial,  granular,  and  hyaline 
casts  with  renal  epithelium  come  more  into  prominence.  fl 

The  scanty,  smoky  urine  is  of  acid  reaction,  and  at  first  is  of  Iiigh 
gravity  (1020  to  1040).     Albumin  is  present  in  large  amount,  by  weight^^ 
equalling  from  one-half  per  cent,  to  two  per  cent.,  and  by  ordinary  sedime[i«^| 
tation,  when  precipitated  by  heat  and  acid,  from  one- third  to  three- fourths 
of  the  total   bulk  of  the  urine  in  the  test-tube.     Urea  is  always  muck^ 
diminished   in  amount.     Concerning   the  output  of  urcii  in  children   il^| 
health,  it  is  important  to  note  that  for  the  body-weight  tliere  is  a  oon- 
siderable  increase  over  that  present  in  adults,  so  that  wlule  in  the  health] 
male  aduU  there  is  on  fidl  diet  excreted  somewliat  over  a  gramme  for 
five  pounds  of  body- weight,  in  young  children  it  approximately  equals 
gramme  for  tliree  pounds,  or  five  grains  for  one  pound.     This  ts  es]jeciall| 
true  of  chiklren  between  the  ages  of  three  and  ten  years. 

With  lessening  of  the  inflammatory  condition  tliere  occurs  increase  in 
the  amount  of  urine,  with  diminution  in  the  albumin  and  in  the  niimbei^H 
and  character  of  the  casts-  ^^ 

It  is  imj>ortant  to  note  that,  especially  in  the  nephritis  of  scarlatina,  the 
presence  of  casts  may  and  often  does  pi-ecede  any  decided  albumin  reaction  or 
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the  occurrence  of  obtrusive  symptoms  of  nephritis.  So  also  in  milder  forms 
of  nephritis  the  urine  may  be  but  slightly  altered  in  appearance,  contain- 
ing little  blood  macroscopieally  and  not  a  groat  deal  mieroseopically,  Al- 
biimin  may  be  present  in  l)ut  small  quantity,  and  ovists  may  not  be  numer- 
ous. In  a  severe  and  very  fatal  form  of  primary  acute  infectious  nephritis 
occurring  in  infants,  descriljcd  by  Holt,  in  which  with  high  fever  and  pro- 
nounced nervous  symptoms  there  were  rapid  pulse  and  peddiar  respiration, 
but  exceptionally  dropsy,  albumin  was  frequently  absent  early  in  the  attack, 
and,  although  jtresent  later,  was  rarely  in  large  amount.  Casts  were  never 
numerous,  but  were  always  found  when  curcfully  searched  fur :  these  were 
of  the  epithelial,  granular,  and  hyaline  varieties. 

Castas  in  many  cases  of  acute  nephritis  are  not  only  found  to  precede 
more  than  a  faint  albumin  reaction  to  the  commonly  applied  tests,  but 
may  continue  to  be  enconutert'd  after  the  disappearance  of  albumin.  H. 
P,  Loom's  calls  attention  to  the  interesting  observation  of  Sehrwald  that 
casts  may  Ije  undetectable  in  the  urine  in  nephritis,  or  be  found  in  very 
saiuU  amount,  for  the  reason  that  their  solution  may  occur  in  acid  urine 
through  the  influence  of  the  trace  of  jiepsin  it  normally  contains.  &'hr- 
MTild  also  showed  that  the  prolonged  sojmjrn  of  the  urine  in  the  bladder 
causes  disappearance  of  castj^,  and  that  the  higher  the  temperature  the  fewer 
the  casts. 

Should  the  case  become  chronic,  the  urine  increases  in  quantity,  with  a 

cJiminution  in  its  gravity  and  a  sliglit  increase  at  tii*st  in  the  output  of 

mjrea.     The  amount  of  albumin  remains  from  the  first  high,  approximating 

tf'tom  one  quarter  of  one  t>erceut.  to  two  or  more  jierceut,  by  weight.     Casts 

^3oatimie  numerous,  and  are  chiefly  epithelial,  finely  and  coarst^y  gmnular, 

^s^nd  hyaline*     In  an  advanci^  stage  of  the  chronic  variety,  diminution  in 

^  fie  amount  of  urine  with  c*->ntinued  low  urea  output  is  more  habitual,  with 

^   large  percentage  of  albumin,  and  the  cfmstant  i>resence  of  epithelial  casts 

^nd  of  cells  fi^oni  the  tubules  showing  fat  granules. 

OaBtro-InteBtinal  Symptoms. — These,  when  manifest,  are  coated 
tongue,  anorexia,  nausea,  and,  with  the  occurrence  of  other  ursemic  symp- 
toms, vomiting. 

There  is  usually  at  first  constipation.  Attacks  of  diarrhoea  are  more 
<*ommon  in  the  chronic  form  of  nephritis* 

Nervous  Symptoms. — In  mses  of  gravity,  if  the  child  is  old  enough 

*<^    indicate  its  seus^itions,  violent    headache  with  vertigo    may   be  com* 

plained  of.     There  may  then  be  marked  n^stlessness,  delirium,  and  local 

%tul  general  R|)asms,  the  last  sutx-eeded  by  more  or  less  j»ronounced  coma. 

^-^nvulsions  at  the  outset  may  be  due  to  the  severe  constitutional  disturb- 

*^<^  ushering  in  the  diseasp.     If  ]iyrexia  is  not  marked,  and  considerable 

d^Ttiinution  in  the  amount  of  uriue  has  occurred,  the  c\)nvulsions  are  prob- 

ftWy  uraemic,  whether  oecuirring  early  or  late. 

Dropsy. — This  is  not  an  invariable  sign,  even  in  cases  ending  fatally.    It, 
h*>W€Ter,  is  usual,  and  is  apt  to  be  of  sudden  onset  and  may  become  general 
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in  a  few  hours.    Comttioiily  it  is  at  first  manifest  in  the  loose  cellular  tissii 
of  the  eyelids,  fac^,  ami  ueck,  and  about  tlie  ankles^  aud  sul>sequently  th 
scrotum  or  labia ,  thence  more  decidtdly  in  the  extremities,  and  i>ertia|is 
now  invading  tiie  serous  cavities,  Huch  as  the  peritoneum  and  pleura,  and, 
more  rarely,  the  |xn"ieardial  sac.     (Edema  of  the  lungs  anil  glottis  may 
occur,  and  is  of  ominous  nature. 

VascuJar  Si/akm, — In  the  milder  cases  there  are  no  phenomena  her 
wortliy  of  note,     lo  those  of  more  gravity,  disturbeil  cardiac  actioOf 
tendency  tii  rapid  cardiac  enlai'gement  in  the  direction  of  dilatation,  and  a 
quick,  jerky  pulse — commonly  in  children  not  of  raiy4?d  tension — are  usual^H 

Complications,— Other  than  the  subcutaneous   o^dcmas  and   visceimH 
dropsy  and  the  cerebral  symptoms,  pidmouary  and  glottic  cedema,  acute 
periairditis  and  endocarditis,  and  pneumonia,  chiefly  lobolar,  are  among 
those  to  be  on  the  watch  for.     Enlargement  of  the  licart  with  dilatation  in 
excess  of  hypertrophy  is  common  in  severe  attacks,  and  during  con  vales-      , 
cence  marked  auicmia  is  usually  manifest  ^M 

Pulmonary  oetlema,  a   coraijlieation  of  urgent   gravity,  simulates,  os^ 
oonccrus  the  physical  signs,  acute   bronchitis,  and,  as  regards  the  more 
obtrusive  syrajitom, — urgent  dyspntea, — capillary  bronchi tia  ^M 

Diagrooais. — The  diagnosis  of  acute  nephritis  js  uumistakablc  in  an 
outspoken  case,  displaying  sever^il  of  the  symptoms  detailed,  such  as  the^ 
rather  abrupt  onset,  the  fever,  vomiting,  diminution  in  the  amount  of  urinejH 
with  characteristic  macros4:H3pic  and  microscopic  apiK^rance,  facial  or  more 
general  oedema,  or  pronounced  dropsy.     Tlie  |M>int  to  be  constantly  lyome 
in  mind  in  dealing  with  the  diseases  of  childhood  is,  as  Goodliart  expresses 
it,  that  most  of  the  usual  symptoms  of  acute  nephritis  that  one  might  ex[>ect 
to  encounter  may  be  absent,  and  others  present  tending  to  lead  one  even 
more  astray,  and  that  the  younger  tlie  child  the  more  likely  this  is  to  be 
the  case.     Few  conscientious  ot)servers  with  much  exj>erience  in  diseases  of 
children  have  failed  to  verify  more  than  once  this  okservation  of  Good-jM 
hart's.      Error  in  diagnosis  can  nearly  always  be  obviattxl  by  establish-^^ 
ing  the  routine  habit  of  urine  examination  not  only  in  all  cases  of  infeo- 
tious  diseases  in  cljildhcxxl  which   may  be  coniplicalc*d  by  nej>hritis,  but  ill 
any  illness  the  diagnosis  of  which  is  doubtful     The  presence  of  albumi 
may  not,  of  ooui'se,  strictly  speaking,  mean  nephritis,  as  in  certain  cas 
of  diphtheria,  but  its  rectognition  is  at  least  a  certain  danger-signal  and 
places  one  more  on  the  watch.     It  is  highly  imi>ortant  to  examine  fnrth^^ 
than  for  albumin,  lest  otherwise  a  variety  of  cases  of  even  pmnoimce4| 
nephritis  be  overlooked-     Often  the  presence  of  casts  precedes,  perhaps  for 
several  days,  tiie  cKX'urrenc^  of  albumin  in  the  urine  in  scarlatina  and  in 
certain  cases  of   glomenilo-nephritis.     Acute   as   well  as  clironic  diffu^^e 
nephritis  may  occur  without  the  presence  of  albumin  m  the  urine.     Such 
cases  arc  now  known  to  be  of  no  uncommon  occurrence.     In  these  casts  are 
commonly  present  in  the  urine,  and  at  least  fcligbt  droj)sy  with  often  marked 
diminution  in  the  amount  of  urine  may  be  looked  fur.     Henoch,  quoted 
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by  GcKxlhart,  refers  to  a  grave  form  of  hemorrhagit;  nephritis  seen  by  Lit- 
ton, tbe  only  recognizable  signs  of  whidi  were  some  (udema  of  the  face  and 
the  presence  of  liyahne  casts  in  tbe  urine*  Cases  of  this  sort,  fyrtunately 
not  *^  oomnion  as  tliose  ordinarily  seen,  occurring  in  infauey,  are  doubtless 
more  often  overlooked  than  recognized,  as  is  tliat  form  of  aeute  nejihritis 
occurring  in  infancy,  before  alluded  to,  studied  by  Holt.  In  this  dnjjisy 
was  exceptional,  tbe  onset  rather  abrupt,  witli  decidetl  fever  and  with  gas- 
tric isyniptoras.  Nervous  symptoms  with  disturbed  respiration  were  promi- 
nent. Later  anceniia  occurred,  Albumi!i  was  frtxpicntly  absent  early  in 
the  attack,  although  invariably  present  in  moderate  amount  later.  Casts 
were  always  found  when  carefully  searched  for,  but  were  not  numerous,  and 
were  of  the  epithelial,  granular,  and  hyaline  varieties,  Blootbcasts  did  uot 
occur,  though  erythrocytes,  pus  cells,  and  renal  epithelium  were  present  in 
moderate  number.* 

This  form  is  here  dwelt  upon  in  outline,  since  its  recognition  is  often 
difficult  imless  watched  for,  anti  its  prognosis  when  occnrriug  in  infancy  is 
grave.  In  Holt  s  opinion,  many  cases  of  less  severity  doubtless  altogether 
escape  recognition. 

Of  course  it  must  be  recalled  in  any  case  presenting  indications  of  acute 

jiephntts  that  the  acnte  seizure  may  be  but  an  exacerbation  of  a  chronic  ne- 

jthritiB,  perhaps  long  existent.     Tliis  should  be  well  considered  in  all  eases 

^af  presumed  jvrimary  acute  nej)hritis  resulting  from  exposure  or  arising 

otherwise  somewhat  obscurely.     The  previous  history,  if  obtainable,  usually 

'•Jirows  light  on  ihe  ease,  es|*ecially  the  cKXiurrence  of  preceding  scarlet  fever 

^3r  of  diphtheria  during  which  dropsy  has  txicnirral,  or  a  tendency  to  piiffi- 

XBcss  of  the  eyelids  or  ankles,  or  to  diminution  in  tlie  amount  of  urine,  and 

^>f  symptoms  suggestive  of  uriemia. 

Cyauotic  induration  of  the  kiduey,  as  a  result  of  a  long-existing  mitral 
tricuspid  disease,  originating  certain  of  the  symptoms  of  nephritis,  can 
arcely  l>e  mistaken  for  primary  acute  nephritis.  • 

Prognosis. — This  is  always  grave,  save  in  the  slighter  cases,  unless 
»er^*tre  treatment  has  Ijeen  begun  early  before  marked  iuvolvemeut  of 
the  accreting  structure  of  the  kidneys  has  wcurred.  The  ajipearance  of 
itrsemic  symptoms,  such  as  violent  headache,  stupor,  and  local  convulsions, 
i^didera  the  aspect  serious,  as  docs  likewise  a  tendency  to  anuria  or  the 
<>cacurrence  of  a  grave  complication,  such  as  pulmonary  or  glottic  oKlcma, 
poeumonia,  or  endocarditis.  The  younger  the  child  the  moi'e  unflivorable 
&Ueli  symptoms  are,  death  almost  invarial>ly  resulting  in  rases  under  three 
y^ansof  age.  On  the  contrary,  older  children  are  less  apt  to  succumb  to 
^^  disease  than  adults,  prolmbly  because  in  the  latter,  espa^ially  when  the 
diseose  oecurs  in  a  ease  over  forty  years  of  age,  there  have  already  existed 
diPoaic  changes  in  the  kidney, 

*  In  older  children  the  onf^vi  U  les*  abrupt,  wfth  only  nioderate  fever  find,  unu*iuAl1j, 
^^y.    There  la  slight  dituijiution  in  tho  output  of  urine  und  vnly  a  small  amount  of 
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In  a  certain  numlxir  of  cases  of  acute  nephritis  apparently  complet 
recovery  oocnrs,  the  child  remaining  perhaps  fijr  a  number  of  years 
seemingly  perfect  health,  when  symptoms  of  nephritis  assert  theraselve 
gradually  or  suddenly,  as  after  a  chill.     Such  cases  as  these  are  not  unconi-"' 
mouj  and,  as  before  remarked,  are  often  misinterpreted.      Of  coui^se  the 
urine  has  not  been  normal  througli  the  interval,  but  the  absence  of  recog- 
nizable symptoms  prevented  pro^jer  examiuation. 

Treatment, — If  we  are  dealing  with  a  caase  of  infectioas  disease  such 
scarlatina,  in  which  acute  nephritis  may  supervene,  prophylactic  nicasur 
ai-e  of  the  utmost  importance.     On  the  occurrence  of  the  earliest  indications' 
of  nephritis,  such  as  the  presence  of  casts  and  a  trat^  of  albumin  in  the 
urine,  active  measures  should  be  taken  that  will  oflen  tend,  if  not  to  abort,  at 
least  to  ilimiuish  materially  the  severity  of  the  imjjendiijg  attack.     The 
same  measures  sliouM  be  jmrsued  if  tlie  case  is  seen  when  the  ailment 
well  under  way. 

Efforts  should  \w  dire<.^ted  to  lighten  the  work  of  the  kidneys,  to  ajssia 
otherwise  in  the  elimination  of  the  toxin  of  the  disease,  and  to  divert  as  far^ 
as  possible  such  elimination  into  another  cliauuel.  Tlie  patient  should  re- 
nmin  in  lied  between  blankets.  The  temperature  of  the  room  must  be 
nmintafne<l  day  ami  night  at  approximately  70°  F.  He  should  be  s[>onged 
under  the  blanket  with  tepid  water  two  or  three  times  daily.  The  six)nging 
flhouki  be  followed  by  friction  with  a  dry  towel  and  subsecjuently  with  | 
the  luiiuls.  On  no  account  must  a  chill  be  risked  ;  so  that  at  first,  unless 
most  cautiously  ail  ministered,  even  a  warm  bath  is  to  be  prohibited* 

A  full  dose  of  calomel  (from  two  to  five  grains)  should  be  administered  at 
the  onset,  pi*eferably  on  an  empty  stomacli,  follow^ed  in  four  or  f\vQ  hours  by 
a  few  ounces  of  the  solution  of  magnesium  citrate,  Subsetpiently  mmlerately 
free  bowel  action  is  to  be  maintaintxl  by  tlie  daily  employment  of  a  saline, 
such  as  solution  of  magnesium  citrate^  or  Epsora,  Rochelle,  or  Glauber 
salt,  with,  at  intervals  of  a  few  days,  as  judgment  didates,  an  additional 
dose  of  calomel.  Danforth  suggests  that,  apart  from  tlie  extreme  value  of 
laxatives  in  lightening  the  work  of  the  kidney,  they  have  a  derivative 
action,  causing  as  they  do  hyperemia  of  the  intestinal  mue<i!is  membranew^H 
and  thus  "counter-irritating,"  as  it  were,  the  engorged  kidneys.  ^B 

From  the  onset  the  diet  must  lje  of  the  simplest.     Unquestionably  the 
food  in  acute  nephritis  is  milk,  than  which  nothing  else  should  Im?  allowe 
during  at  least  the  acute  stiige  of  the  disease.     Tiiere  exists  overwhehninj 
evidence  as  to  itn  extreme  diuretic  fiiod  value  in  acute  nephritis  and  as 
prophvlactic  against  disease  in  scarlatina.     If  the  stomach  is  irritable,  mi 
should  always  be  given  in  the  form  that  exj>prience  shows  will  best  agree  :  it' 
may  l>e  lightly  peptonized,  or  ili luted  with  an  aei*ate<l  water,  such  as  SeltzcT, 
or  WilhclmVQuelle,     ApoHiDaris  or  lime  water  may  be  addcfl.     Milk 
pre[)ared   may  he  alternatcil,   if  desired,  witli   buttermilk,  junket,  wheyJ 
and,  if  much  gastric  irritability  exists,  with  koumiss.     In  any  <^sc,  milk 
itself  has  a  more  wholesome  effect  on   the  kidneys  when  taken   largely 
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diluted   with   a   slightly  alkaline  water^  such   as   Selbser   or  Wilhelm^s 
Quelle. 

The  patient,  from  the  fii-sl,  if  the  gastric  condition  jiertnits  itjslioiild  h' 
encouraged  to  drink  freely  also  of  plain  water  or  an  alkaline  water,  in  oitler 
to  assist  in  maintaining  the  renal  secretion.  Cream  of  tartar  lemonade  (a 
drachm  of  potassium  bitartrate  to  the  quart),  taken  in  dost^s  of  a  half-glass 
to  a  glass  every  four  to  six  lioiirs,  is  also  very  elKcieut  if  well  borue  by  the 
&U>niaeh. 

The  action  of  the  skin,  stimulated  from  the  first  by  maintaining  the 
patient  iu  bed  l>etweeu  blankets,  and  by  the  e<pi Stable  room  temperature, 
tepid  sponging,  and   free  watered r inking,  is  further  excital   by  tlie  em- 
ployment, should  such  seem  to  be  demanded  by  the  presence  of  fever,  of  a 
mild  diaphoretic  mixture  whidi  at  tlie  same  time  has  a  slightly  diuretic 
action,  such  as  a  mixture  containing,  for  a  child  of  ten  yc^ars,  tive  gmins  of 
potassium  citrate,  from  one  to  two  ilrops  of  tincture  of  aconite,  and  ten 
minims  of  spirit  of  nitrous  ether,  with  syrup  of  lemon  and  water  up  to  a 
drachm.     This  is  administered  every  tiiree  to  four  hours  in  from  two  to 
three  ounces  of  water.     More  decided  skin  ai.t!ou,  rendered  imperative  on 
•be  occurrence  of  ursemic  symptoms  and  dro{>sy>  is  ol>tained  by  the  hot 
fack  or  vap<ir-batli,     A  liot  pack  is  administeix'd  as  advised  by  GotKlliart. 
The  child,  divested  of  all  clothing,  is  wrapjMxl  snugly  from  chin  to  foot  in 
^  thin  blanket  which  lias  been   wrung  out  of  very  hot  water,     A  dry 
biauket  is  quickly  wrapped  about  this,  and  loosely  over  all  a  mackintosh. 
-After  from  one  to  thi^x.*  hours  tlie  child  is  removed  from  the  pack   and 
qtiiekly  swathed  in  a  dry  blanket.     The  centinuou8  employment  of  the  hot 
jMick  is  not  advisable,  and  the  IxKlily  tempeniture  must  be  wat-ehed  during 
its  action.     (Goodbart,)     By  this  means,  or  by  the  use  of  the  stc^m-bath, 
very  marked  action  on  tlie  skin  is  produced. 

The  steam-bath  is  given  either  by  using  one  of  the  portable,  inexpensive 

«^p|>aratuses  now  on  the  market  or  by  erecting  a  tent  in  the  bed  by  the  use 

of  lialf  tiarrel  hoops  and  conducting  the  hot  air  from  an  alc(>liol  lamp  under 

^covering  by  means  of  a  readily  txjnstructetl  tin  pipe.     The  bed  steam- 

Wli  is  preferable,  as  it  can   be  continuously  applied   for  a  long  j>eriod 

^ith  the  ])atient  at  rest  in  recumbency.     The  covering  is  snugly  drawn 

al)out  the  neck  of  the  imtient,  so  that  all  parts  of  the  body  except  the  head 

«re  brought  under  the  iiiHuence  of  the  hot  air.     In  a  case  related  by  Dan- 

forth,  whicli  he  had  regarded  as  well-nigh  hoiKless  previously,  the  hot-air 

apparatus  was  kept  in  action  almost  constantly  for  ten  days,  the  patient 

Ihiia  making  a  good  recovery.    Such  a  continuous  employment  of  the  steam- 

lib  is  not  generally  to  lie  reeommendcdj  on  at^uunt  of  the  prostration  it 

BIODS. 

Free  skin  action  may  also  l)e  obtaiueil  by  [Oacing  aljout  the  patient,  who 

llR^tween  blanketi^»  seveml  large  bottles  filled   with    Ixjiling  water  and 

Wni  in  long  woollen  stockings  previously  wrung  out  in  hot  water;  or, 

preferably,  the  warm  bath  suggested  by  Liebermeister  may  be  em- 
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ployed.     The  temperature  of  the  water  on  entering  shoald  be  37°  C.  ;  thn 
is  then  increased  to  from  40°  to  45^  C.     The  i>atient  remains  in  tlie  bath 
from  ten  to  thirty  minutes.     Cool  water  may  be  poured  on  the  head  during 
this  time,  if  headaelic  is  induced  by  the  bath.     After  the  bath  the  patient  is^J 
wrapped  in  warm  blankets.  ^H 

Pilocarpine  is  a  very  unsafe  and  not  always  certain  remedy  in  the  treat- 
ment of  nephritis.     It  is  regardcfl  as  a  trifle  less  apt  to  cause  toxic  symji- 
toras  in  children  than  in  adults ;  but  in  the  opinion  of  those  who  have  most 
used  it,  and  have  thus  seen  accident  result,  it  cannot  be  given  in  the  nrsemic 
condition,  either  in  cliildren  or  in  adult%  without  apprehension.     The  chief ^B 
dangers  fmni  its  use  are  sudden  ojdeina  of  the  glottis  and  of  the  lungs,  tlio^H 
last  of  whicli,  despite  treatment,  is  apt  to  be  rapidly  fatal.     Few  who  have 
mucli  ust?d  the  drug  have  failed   to  see  such  cases.     The  writer  several 
yeai"8  ago,  w^hen  he  emi>h>yed  it  largely,  Imd  sufficient  experience  in  this 
dii-ection  to  render  him  wary  of  its  use.     Pilocarpine  is  decidedly  contra- 
indicate<l  in  cases  of  valvular  disease  or  with  simple  enfcebleraent  of  the      j 
heart's  action,  or  in  those  that  show  a  tendency  to  pulmonary  cedema  or 
bronchitis,  or  in  which  a  patch  of  pneumonia  exists.     There  is  less  danger 
from  it  in  cases  with  strongly  active  heart, — rarely,  however,  encountered      I 
in  the  acute  nephritis  of  children, — free  from  any  complication.     It  is  more 
certain  in  effect  when  administered  hypodermically.    The  d<:)se  is  about  one- 
twentieth  to  one-twelfth  of  a  grain  for  a  robust  child  from  five  to  ten  years 
of  age.^  j 

Its  action  may  be  much  assisted  and  less  diverted  to  other  |>arts  by      ' 
the  induction  of  a  sliglit  preliminary  dia{*horesis  before  the  administration 
of  the  dose,  as  by  drinking  very  hot  lemonade,  the  jiatient  being  snugly      j 
tucked  between  blankets.     It  is  jierhaps  wise,  unless  the  child  be  quite      ' 
robust,  to  administer  c^oincidcntly  a  small  dose  of  strychnine  or  of  sparteine 
sulphate,  to  obviate  the  depressing  effect  of  pilocarpine  upon  the  heart  and 
the  respiratory  centre.    Atnjpine  cannot,  of  course,  be  given  with  it,  although 
it  is  the  best  antidote  should  untoward  effects  arise. 

The  Treatmeot  of  the  Most  Important  Gom plications. — 3fark^ 
Diminution  m  Uie  Aniouni  of  Urinej  or  Suppression  of  Urine. — The  skin 
should  be  freely  actetl  upon  by  the  hot  pack  or  the  vapor-bath,  or  by  the 
very  cautious  use  of  pilooirpine  hypodermically.  Water  or  any  pleasant 
diluent  drink  that  may  be  craved,  such  as  lemonade  to  which  cream  of 
tartar  is  added,  is  given  freely  by  the  mouth.     Flushing  the  colon  with 

*  Danfortb»  whoso  experience  with  pUacarpine  in  ncute  n^phritift  in  cbildhcxKi  h^  itp- 
pupently  been  ©xceptioiiflUy  ntvorablo,  nd vises  as  a  medium  do«^  one-oig^hth  **f  a  ijmin  for 
a  child  aged  from  seven  to  eight  vguta,  to  be  r^peiited  In  a  hQlf-hour  if  sweating  is  not  in 
duced.  Ho  thus  employB  it  in  conjunction  with  tho  hot-air  bath  His  treatment  in  thll 
parttcular  is  not  t«>  be  generally  commended  He  holds  that  three  very  desirable  results 
follow  its  employment  in  acut^o  nephritii :  reduction  of  arterial  leniion,  reduction  of  l>«idy 
temperature,  and  increase  in  urea  excretion  Arterial  tension  is  rarely  to  raised  in  the 
acute  nephritis  of  children  as  to  be  hnrmfui  iin^  high  fever  is  not  very  common  Frf« 
urea  eicreiion  does  not  necessarily  imply  n.  similar  free  excretion  of  toxin*  inducing  unemia 
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is  of  great  value.  It  has  reudered  good  service  for  years  io  tlie 
writer's  Lands  in  the  treatment  uf  uniemia  iq  adults,  Hyi>oderriKK!lysis  on 
lines  now  well  understofxl  is  of  even  greater  value.  The  bowels  are  stimu- 
lated into  at'tivity  by  a  full  dose  of  calomel,  followed  by  a  saline.  The 
loins  should  be  freely  dryH?up|>ed,  after  which  large  hot  flaxseed  jKrultio^ 
should  be  applied.  The  inclusion  of  digitalis  leaves  in  the  poultice  is 
doubtless  of  some  slight  additional  value.  It  is  important  to  ascertain  by 
the  employment  of  the  catheter  whether  the  sujipression  is  not  merely 
apparent 

General  anasarca  is  treated  .similarly  to  the  abo%^e,  as  eonoerns  the  em- 
ploymeot  of  tlie  hot  pack,  vapor- bath,  and  diuretics  and  brisk  purj^atives. 
Dropsy  of  the  inferior  extremities  iu  the  subacute  and  ehrrmic  stages  rs  bene- 
fited by  massage  and  Ijandaging.  The  u.se  of  Son  they  *s  tubes,  under  anti- 
septic precautions,  is  of  great  value  in  obstinate  cases.  The  condition  of 
the  heart  should  always  l*e  carefully  inquired  into  in  these  cases^  and  digi- 
talis intelligently  employed  if  dilatation  exists.  Dropsy  of  the  serous  ca%'i- 
ti€S  not  readily  yielding  to  the  foregoing  treatment  may  require  tapping; 
this  is  proceeded  with  on  well-known  lines. 

(Edema  of  the  glottis  necessitates  very  prompt  measures,  such  as  imme- 
diate scarifit^tion  of  the  swelliug.  If  this  is  ineffectual,  traclieotomy  is  re- 
quired. Pilocarpine  should  on  no  account  be  nsed  if  a  tendency  to  oedema 
of  the  glottis  or  lungs  exists.  Qviema  of  the  lungs  is  treated  by  brisk  pur- 
gation, the  free  use  of  dry  cups,  and  strychnine  and  perhap  also  atropine 
hypodern  J  ical  ly , 

The  approach  of  convulsions  should  l)e  met  by  the  administration  of  a 
brisk  purge.  In  infants  and  small  children  the  use  of  a  warm  bath  with 
cold  to  the  head  is  often  of  great  benefit.  In  all,  should  there  l>e  time,  a 
mixture  of  KKlium  bromide  and  chloral  should  be  administered  by  the 
mouth  or  the  rectum.  Morphine  hypodermically  is  scarcely  to  be  recom- 
mended in  the  treatment  of  the  ursemic  convulsions  oocurring  in  infants  or 
very  young  children,  although  its  use  is  (rashly,  in  the  writer's  opinion) 
advised  by  some. 

Id  a  robust  infant  or  a  small  child  a  few  leeches  to  the  temples,  or  in 
an  older  child  the  removal  of  from  two  to  four  ounces  of  blood  from  a  vein, 
succeeded  in  each  case  by  hypodermoc! lysis  of  a  warm  normal  salt  solution, 
caonot  but  be  of  immense  utility.  The  infusion  into  the  loose  cellular 
tissue  of  the  axilla  or  of  the  interscapular  space,  or  into  the  loins,  of  from 
a  few  ounces  to  a  pint  of  normal  salt  solution,  the  amount  depending  u[K>n 
the  age  of  the  patient,  is  certain  to  be  of  signal  service,  diluting  the  poisoned 
lilood  and  stimulating  into  activity  the  eliminating  power  of  the  crippled 
kidne^'SL  During  the  convulsive  seizure,  inhalation  of  a  little  chloroform 
or  of  amyl  nitrite  should  be  employed. 

Violent  headache  is  trcatc*l  by  the  administration  of  sodium  bromide, 
keclies  lo  the  temple,  and  an  ice-bag  to  the  head. 

Io  [>ersistent  vomiting,  fluids  by  the  mouth  should  be  withheld.     En- 


830 


ACirrE   NEPHRITIS    AND   CHRONIC   NEPHRmS, 


tcroclysisj  or  even  hypodermw-lysLs,  is  advisable.  Half-drop  doses  of  equal 
parts  of  tincture  of  ioilioe  and  ear  bulk'  acid  in  mint  water  may  lie  tried  at 
intervals  of  a  half-hour  until  a  few  doses  are  given,  or  a  small  do«e  of  cai 
bolic  acid  with  bismuth  subnitratc  in  mint  water  may  be  used.  Ten  p 
cent,  menthol  in  olive  oil^  of  which  a  few  drops  are  given  on  crushed  sugarfl 
ingested  with  a  sip  of  water,  is  often  of  great  utilityj  taken  when  nausea  is 
experienced.  Small  doses  of  uitroglyeerin  are  of  %^alue  iu  uitemic  vomiting, 
as  in  that  of  gastric  catarrh. 

During  the  subacute  stage  and  into  convalescence  the  diet  should 
main  as  far  as  possible  a  wc*akly  nitrogenous  one.  Milk  should  be  con- 
tinued unless  a  strong  dii^taste  for  it  exists.  It  may  be  prepared  with 
various  farinaceous  substances,  or  in  the  form  of  milk  toast.  With  the 
approach  of  convalescence,  the  various  digestible  carbohydrates  and  fari- 
naceous footls,  tapioca,  farina,  or  rice,  in  puddings,  if  desiretl,  are  allowed. 
Until  well  into  convalescence^  meat  should  be  withhekL  At  first  soups 
made  of  mutton  and  chicken  are  permittcdj  and  after  a  time  eggs  and  beef. 
Unless  a  sf>ecial  indication  exists  for  meat,  such  as  the  presence  of  pro- 
nounced anaemia  and  the  occurrence  of  indigestion  from  the  farinaceous 
dietary,  it  should  be  allowed  with  caution  iu  the  sul>acute  stage.  The 
greater  the  intelligent  caution  as  to  the  diet  at  this  i>eriod  the  less  ^vill  be 
the  chance  of  the  kidneys  remaining  damaged* 

Anaemia  succeeding  an  attack  of  acute  nepliritis,  as  in  the  chronic  affec- 
tion, should  be  combated  by  the  en^ployraent  of  iron  in  any  form  that  ex- 
perience has  show^n  agrees  well  witli  the  stomach  and  that  mpidly  improves 
the  state  of  the  blood.  The  writer  has  for  several  years  been  scepcical  of 
the  value  of  Basham's  mixtui*e  in  nephritis,  which  scepticism  was  engen- 
dered by  many  years'  faithful  routine,  generally  restdtles?i,  trial  of  the  i^euiedy. 
He  does  not  regard  the  acetate  of  iron  as  a  piY»pcr  ibrm  to  administer  iu  the 
ansemic  condition.  Tincture  of  the  chloride,  however,  remains,  as  always, 
the  standartl  preparation,  whicli  may  Lie  given  in  several  palatuble  forms, 
Dree's  albuminate  of  iron,  wliich  he  has  long  usetl  with  suctx^ss  in  the  an»* 
raia  of  gastro-iutestinal  disease,  he  regards  with  great  favor  in  the  treatment 
of  the  amemia  of  nejihritis,  and  as  of  much  more  value  than  some  of  the 
recent  much-vaunted  iron  jx-ptonates. 

With  iron,  the  use  of  strychnine  is  commonly  indicated  for  its  effect 
not  only  upon  the  heart,  but  also  upon  the  general  condition.  Dilatation 
of  the  heart,  as  remarkixl,  is  not  uncomnion  as  the  result  of  acute  nephritis. 
Indications  of  this  |>ei'sisting  <^!1  for  special  treatment  Rest  is  of  the 
greatest  utility,  combined  with  the  use  of  strychnine  and  full  dooe^ 
digitalis  or  digitalin.     Strophanthus  is  of  much  less  value. 

Intelligent  use  of  the  Schott  method  by  baths  and  carefully  graded  jn 
sive  exercise  are  the  best  means  of  combating  cardiac  dilatation  which  shows 
a  tendency  to  persist ► 

The  treatment  of  chit)nic  nephritis  is  on  similar  lines  to  that  pursued  in 
adults.     Space  does  not  permit  a  special  consideration  of  it  here.     The 
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ly  persistence  of  albumin  in  the  urine,  despite  an  apparent  complete  re- 
tnrn  to  health,  must  always  lie  a  matter  of  gmve  concern.  In  the  vast 
majority  of  cases,  even  if  casts  are  present  in  but  small  niMnber  and  of  the 
hyaline  variety,  and  the  general  health  is  apiiareutly  perfect,  a  chronic  ne- 
phritis is,  nevertheless,  in  all  probability  in  process, 

CHRONIC  INTERSTITIAL  NEPHRITIS. 
This  affection  is  that  known  alst>  as  the  granular^  the  contracted,  or  the 
gouty  kidney.  It  is  pi*esumably  chronic  in  character  fmm  the  outset,  and 
is  of  infrec[uent  occurrence  in  infancy  and  childhood,  although  of  less  rarity 
in  older  children  than  was  formerly  supposed,  Guthrie,^  who  has  recently 
reviewed  the  subject,  has  ctillectcJ  seven  cases  from  medical  literature  in 
children  between  the  ages  of  five  and  fourteen  years,  which  were  followed 
to  autopsy.  Few  clinicians  of  ex[>crienc*e  have  failed  to  see  a  case  or  two 
in  cliildren  presumably  of  this  malady.  In  the  experience  of  the  writer 
and  others,  its  ocrnrrence  in  young  adult  life  Is  not  infrequent, 

BtiologT-^This,  if  in  many  cases  obscure  in  adults,  is  still  more  so  in 
young  t'liildren.  In  the  writer's  opinion,  the  mechanical  effect  of  persistent 
uric  acid  pi-ecipitatioo  in  the  tubules  of  the  kidney  has  much  to  do  with  its 
causation  in  children  and  in  adults;  this,  with  an  inherent  tendency  to  early 
degeneration  f>f  the  renal  structure  in  subjec^ti?  in  which  there  exists  a  family 
leaning  towanls  frank  gout  with  coincident  granular  kiduey,  may  readily 
(explain  its  occurrence  in  older  children.  In  these,  too,  lead  poisoning,  as 
iu  adults,  may  sometimes  tje  a  factor.  Other  causes  oiierable  in  adults,  such 
asttlwljolism,  over-iudulgeut^e  iu  the  pleasures  of  the  table,  with  insufficient 
exercise  and  the  ocx*urrcnee  of  prolonged  mental  worry,  are  here  without 
tkpale. 

Cei-tain  of  tlic  cases  presenting  symptoms  of  granular  kidney  may  have 
originated  in  the  mild  acute  nephritis  which  has  tx^cnired  in  the  <Mjurse  of 
an  iafectious  disease,  such  as  scurlet  fever,  diphtheria,  and  typhoid  fever. 
Ift  a  vasQ  of  presumed  granular  kidney  in  a  young  girl  aged  seventeen, 
^'ntler  the  writer's  observation  (symptoms  of  which  fii-st  became  prominent 
vhen  aged  fifteen),  scarlatina  had  otx^urred  at  the  age  of  six,  following 
vhich  slight  general  cwlcma  lasting  about  a  week  had  been  uoticwl  by  the 
ptfents.  In  a  second  case  in  a  young  man  agtnl  twenty-ninc,  scarlatina 
liar]  ooe-urrcd  in  childhood,  but  a  hit^tory  of  dro{^y  or  of  other  symptoms 
^'f  kidney  implication  was  not  obtainable. 

Pathologrical  Anatomy, — Space  does  not  permit  a  discussion  of  this, 
wliich  is  in  all  respei-ts  similar  in  detail  to  that  of  the  disease  in  adults. 

Symptoms, — ^These  are  much  the  same  in  typical  cases  as  in  the  disease 
rwrtirnng  in  adults.  They  are  often  few,  and  not  such  as  to  attract  atteu- 
fion  to  the  kidney  unless  the  jdiysiciau  is  wary. 

The  urine  is  commonly  free,  jmle,  and  of  low  gravity*  Albumin  is 
often  absent  for  days  at  a  time,  and  casts  are  few  in  number,  though  usii- 
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ally  fouDcl  if  iDtelligently  t^aivhed  for.     They  are  chiefly  of  the  hyaline 
variety,  tliough  finely  granular  casts  are  not  uacoraniou.     Epithelial  casts 
are  rare.     These  last  may  occur,  however,  merely  as  the  result  of  the  loiij 
continued  irritating  action  of  spicules  of  uric  acid  precipitated  in  the  ta* 
bules  (this  condition  is  described  iu  the  section  on  Lithuria). 

Dropsy,  until  towards  the  end,  is  very  uncommon.     Even  then  it  may 
consist  merely  of  local  a^Icnifis.     High  blood -pressure  is  a|>t  to  Ix*  present 
in  granular  kidney  iu  children  as  in  adults,  and  commonly  when  the  t.*ase 
comes  under  observation  it  ia  associated  with  at  lea^t  slight  canliac  hypei 
trophy,    Arterio-sclerosis  ocH'urs  in  the  later  stages.    Dickinson  encx) unto 
this  symptom  mtII  marked  in  a  case  age<l  six  years. 

Nervous  and  mental  symptoms  may  be  met  with,  such  as  severe  hea< 
aches  and  vertigo  and,  in  an  advancnl  stage^  ursemic  convulsions,  local  or 
gejiei-aL  In  a  later  stage,  too,  in  certain  cases  w^itli  long-eontinucd  high 
bluod-pressure,  degeneration  of  the  cerebral  vessels  may  occur,  resulting  in 
hemorrhage.  Filatofl'  (cital  by  Holt}  has  reported  a  case  of  cerebral  hemor- 
rhage in  a  child  aged  eleven  years. 

Certain  other  symptoms  noted  in  this  disease  in  children  are  tracing, 
the  patients  l>eing  commonly  nndorsized  and  wizened.  (Guthrie.)  Dryness, 
ineladieiiiff  and  pigmentation  of  the  akin  are  usual  and  were  called  attention 
to  by  Eustace  Smith.  Pigmentation  of  the  skin  nut  unlike  that  occurring 
in  Addison's  disease  has  been  remarked  in  cases  of  granular  kidney  both  i 
children  and  in  adults.  The  w^riter  has  umler  observation  a  case  of  un- 
doubted chrouit:  ne[)hritis  in  a  young  adult  in  which  albumin  is  persistently 
absent  from  the  urine,  and  in  w^iich  pigmentation  of  the  skin  is  quite  well 
marked.  With  it  there  is  also  habitual  prostration  of  strength.  Vertigo 
is  common,  as  in  Addison's  disease^  but  hei-e  it  is  a  symptom  of  a  toxic 
(unemie)  blood  state.  High  blood-pressure  with  its  aocompaniments,  and 
very  low  urea  and  the  presence  of  casts,  indicate  that  the  primary  trouble 
is  renal. 

Involvement  of  the  adrenals  in  the  sclerotic  process,  having  primary 
onset  in  granular  kidney,  is  the  not  unlikely  c^use  of  the  pigmentation  in 
these  cases.  . 

Although  amemia  is  common  in  granular  kidney  in  adults,  it  by  no 
means  occurs  t«  the  extent  to  which  some  would  have  it  supposed.  In 
cJiildrcn  it  is  perl  nips  always  present.  Not  so,  how^ever,  in  young  adults* 
In  three  ciises  studied  by  the  writer  over  some  time  more  than  slight  antemiaj 
was  absent.  These  three  cases  represent  a  special  gmup  first  reported  byi 
him^^  in  which,  with  symptoms  quite  unlike  those  described  as  usual  in 
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1  Sec  American  Journal  of  Iho  Medical  Sciences,  Deceml>er,  18&8:  **  On  the  Occur- 
rence of  li  Form  of  Chronic  Briglit's  Disouso  (jibor  than  Typicnl  Fibroid  Kidney,  wHhn 
Albuminuria  "    Mcdknd  News,  April  14,  189-1 :  **  Further  Remarks  on  lb«  Occurrence  f>f| 
N on- Albuminuric  Nephritis/*     See  also  tbe  TranEaciions  of  the  Association  of  Amen 
Physicianii,  1897,  nnd  ibe  Lancet,  Seplomber  4,  1897:  **  A  Further  CommunicatJoi]  on' 
the  Occurrence  of'  a  hitherto  Undescribed  Form  of  Chronic  Ni'phritis/* 
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granular  kklQcy,  a  form  of  chronic  diffuse  nephritis  apparently  microscop- 
ically similar  to  ordinary  cases  of  thi><  affection  (sec  the  report  of  the  ex- 
amination of  a  section  of  kidney  removed  from  one  of  these  cases  lu  life, 
Transactions  of  the  Association  of  American  Physicians,  1897,  and  the 
I^floet,  September  4,  1897)  is  probably  present.  In  these  the  chief  symj»- 
toms  and  (he  nrinary  conditions  agree  in  certain  important  particulai"s, 
and  art*  totally  unlike  those  observed  in  chronic  pareneliymatotis  nephritis 
or  in  the  gramilar  kidney  as  commonly  descriljcd.  In  these,  as  in  tlie 
others  of  ihe  i^ronp,  the  urine  is  jwrsistently  diminished  in  amount,  thoii^^h 
of  a  hue  and  s[>e<nfic  gravity  normal  if  the  output  were  that  of  henltli. 
The  urinary  solids,  notably  urea,  are  very  low*  Casts  are  constantly  present, 
kit  in  small  number,  and  are  chiefly  hyaline  and  finely  gmnular;  ejiithclfal 
and  coarsely  granular  casts  are  also  ocscasioually  observed,  but  in  small 
numlier.  Dropsy  is  totally  absent,  as  is  more  than  slight  cardiac  hyper- 
trophy, althongh  the  bhwd -pressure  is  pei^istcntly  high.  Symptoms  of  a 
urffimic  bloiKl  state,  sucli  as  beadarho,  vertigo,  confusion  of  thought,  niahiise, 
disturbetl  sleej>,  and,  in  one, local  spasms,  are  more  or  leas  usual  and  severe. 
The  writer  ivgaitls  eases  behmging  to  this  group  as  of  not  infrequent 
occurrence,  althmigh  freqnently  ovcrlookal  through  too  blind  faith  in  the 
notion  that  the  occurrence  of  chronic  nephritis  without  albumin  in  the  urine 
is  out  of  the  qaestion. 

Dia^noets. — Enough  has  been  said  in  ihe  foregoing  to  indicate  the 
chief  diagnostic  features  of  this  form  of  chronic  nephritis. 

The  point  to  bear  in  mind  as  an  aid  in  the  recognition  of  cases  of  ne- 
phntis,  and  tfiis  npplics  to  all  varieties  in  any  stage,  is  tliat  a  careful  urine 
exaniination  for  trat^es  of  albumiu  and  fur  (usts,  and,  if  the  importance  of 
the  rase  seems  to  demand  it,  cjuaiitituhvely  for  urea,  as  a  matter  of  routine 
in  every  doubtful  case  of  disease,  should  be  made  whether  nej>hritis  be 
especially  suspected  or  not.  If  the  findings  are  suspicious  only,  such  exam- 
•iwillon  should  l>e  repeatcKl  from  time  to  lime  and  a  renewed  careful  physical 
lamination  and  a  thoughtful  rc-inrjuiry  into  the  symptoms  made  whicli 
may  elicit  ci^rtain  diagnostic  features  hitherto  undeveloped,  putting  one  on 
tl»e  profjor  track. 

It  18  needless  to  say  that  the  prognosis  of  granular  kidney  is  unquali- 
*^lly  had,  and  that  little  hoj>e  of  cure  can  be  extended. 

Treatmeot, — The  treatment  of  chronic  nephritis  in  infancy  and  child- 
"M  is  in  all  particulars  similar  to  that  of  the  affection  occurring  in  adults, 
Paiieity  of  s|>aee  forbids  its  discussion  here  on  this  account,  however  much 
^li'h  considenilion  is  desired  by  the  writer.  In  the  cases  supjioscdiy  origi- 
'^lii]g  from  lon;j;-cc»ntinutHl  uric  acid  irritation,  the  general  line  of  treatment 
•3  quite  similar  to  that  laid  down  under  the  discussion  of  the  ti'eatnient  of 
Iithuria,  which  sec.  In  the  treatment  of  all  forms  of  chronic  nejihritis, 
^liile  attention  ttj  the  diet  is  very  essrulial,  mmt,  at  least  in  adults,  is  not 
<o  be  strictly  probibite^l,  nor  a  milk  (liet  too  rigidly  enforced.  In  chronic 
nepliritis — totally  unlike  wliat  is  the  case  in  the  acute  and  subacute  forms — 
Vol,  v.— 63^ 
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agreed  tliat  a  full  diet 


Mud^ 


also,  at  least  as  concerns  adults,  authorities 

not  more  liable  to  lead  to  urseoua  i!ian  any  other,  A^bile  a  strict  milk 

diet  often  does  so* 

A  mild  climate,  with  low  humidity,  in  which  the  patient  may  live  out  of 
doors  without  litibiiity  to  cold  or  chill,  will  tend  greatly  to  mitigate  the  symp- 
toms of  the  disease.  Flannel  should  always  1^  woru  next  the  skin.  Mt 
benefit  may  result  through  heightening  the  tonicity  of  the  skin  by  a  cool  i 
cold  sponge-  or  spray-bath  in  the  morning,  immediately  preceded,  if 
tion  from  the  cold  bath  is  poor,  l)y  a  few  moments'  immersion  in  hot  water 
{from  105°  to  1 10°  F,).  Brisk  friction  is  used  after  the  Uth*  The  liath- 
room  shouUl,  of  course,  Ijc  warmedj  and  not  the  slightest  suggestion  of 
chill  should  be  felt  at  any  time  after  the  bath.  ^^ 

Tonics  should  be  given  when  they  seem  indicated.  Prolonged  high 
blood' pressure  to  an  extent  which  is  regardctl  as  likely  to  lead  to  cerebral 
accident  is  met  by  lessening  the  nitrogenous  intake,  oocDstODat  free  purga* 
tioo,  and  the  administration  of  nitroglycerin  or  its  new  and  promising 
congener,  ery throtetra  n  it  rate. 
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CONGENITAL   HYDRONEPHKOSIS 
By  congenital  hyclroueplirosLs  is  meant  hydronephrosis  of  the  fotiisaml 
new-born ;  not  hydronephrosis  which  occurs  some  time  after  birth  and  is 
due  to  a  congenital  caiisi\ 

In  by  far  the  larger  number  of  eases  of  hydronc^phrosis  found  in  the 
fcetiLs  and  new-born  both  kidneys  arc  involved,  the  most  common  cause* 
l)oing  an  imi)erforate  urethra.  It  may  bv  due  to  minute  cysts  or  membra- 
nous septa  in  tlie  urethra,  or  to  cysts  in  the  ureter  or  jx^vis  of  the  kidney. 
The  subjects  of  this  disease  may  be  born  dead,  or  may  live  for  a  few  weeks, 
JCQonths,  or  even  yeara. 

The  urine  removed  from  some  of  the  cases  of  congenital  hydronephrosis 
faai^  ooutaiue<l  Httle  or  no  ui'ea.  The  size  of  a  hydronephrotic  iatus  has 
jproved  a  serious  imi>ediment  to  labor  in  several  cases,  and  has  rendered 
^ffcarturition  impossible  until  the  abdomen  of  the  child  has  been  rcduecJ  by 

Congenital  hydronephrosis  is  frequently  associated  with  some  other  con- 
genital deformity,  such  as  harelip  and  club-f*x»t.  It  proves  that  the  seere- 
t:t€jrj  of  urine  goes  on  to  a  very  considerable  extent  during  (he  latter  half  of 
ixitiu-utcnne  gestation,  and  that  when  any  obstacle  to  the  outflow  of  urine 
^^ists,  the  same  jiernicious  cftcTts  of  distention  of  the  ureters  and  kidneys 
*^«^ur  Ix'fore  birth  as  are  commonly  known  to  arise  from  urethral  stricture, 
*^^ cuius,  and  other  causes  of  ilestniction  after  birth, 

A  remarkable  example  of  hydroneijhrosis  developing  during  gestation 

*'^  ctvnnection  with  abnonnality  of  the  ureter  cumc  under  my  care  at  the 

Widtlledcx  Hospital  in  the  year  1893*     The  child  was  born  at  six  RM,  on 

-novcinlK?r  29,  and  was  brought  to  the  hospital  at  four  p.m.  on  N(ivenil)er 

30  by  an  attendant  who  had  nursed  tin*  child  from  birth,  and  who  stated 

*"**t^  though  the  baby  had  passed  a  small  quantity  of  fjoeees,  tliere  had  l>een 

T^  urine  discharged.     Tlie  chihl  was  biougfit  to  the  hospital  in  the  Ixlief 

that  he  was  suffering  from  'Svater  on  tin*  stomach."     He  was  small  Ibr  a 

ft»ll-lime  child,  well  formed  about  the  face  and  head,  except  that  the  right  ear 

'?}»*»  present  c*»nmmniaititjn  k  »  supplimniit  to  uny  ortfcle,  vol,  ili    p,  569  »_>r  this 
Cyclopndiai  published  nim)  ycAra  &gOp  and  U  t«>  bv>  rt'ud  in  cotijunction  with  it. 
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was  somewhat  mijishajwjn,  the  legs  autl  arms  were  very  smalJj  and  tlie  feetj* 
as  ill  most  new- bom  children,  were  in  the  jK>sition  of  cf^uino-varus.  The 
a  1x1  omen  was  very  greatly  and  irregulaily  distended,  the  distention  being 
most  rnarktxl  in  eaefi  anterior  Uiml)ar  region,  extending  thence  downward 
towards  ihe  symphysis  pubis.  The  lateral  enlargements  gave  tlve  inipres- 
sion  of  being  irregular  oval  eysts.  They  w^ere  dull  on  percussion,  greatly 
distcndtH:Ij  antl  bceanie  tense  w-hen  the  child  cried.  The  remains  of  the 
umbilical  ct>rd  were  dried  and  ultNi'ratiou  was  wmimencing  at  tlie  navel, 
and  exteuding  dowuwanl  in  the  middle  line  towaixls  the  symphysis  pubi.s 
there  was  felt  a  hard  cylindrical  swelling  conne<'ted  with  the  alxloniinal 
parictes.  The  penis  was  enlargal,  elongated,  bent  u}xjn  itself,  and  alto-j 
gether  of  a  size  moi^  in  accordance  with  that  of  a  b^iy  of  five.  The  giii 
was  patent.  A  catheter  slipped  into  the  normal  jKisition  of  the  bladde 
could  not  bo  freely  movwl  about,  and  only  a  drop  or  tw^o  of  blmid-staine 
watery  Hnid  est?ape<l.  The  catheter  was  kept  in,  anicsthesia  was  induced, 
and  an  incision  made  in  the  middle  line  above  the  umbilicus  large  enough 
to  admit  tlie  index  finger.  The  intestines  were  not  distended,  an  enlarged 
tirachns  was  felt  coursing  dow  nward  towards  the  bladder,  and  the  two  large 
lateral  swellings  w^ere  found  to  lie  behind  the  peritonenm.  On  compressing 
the  abdomen  J  aliout  an  ounce  of  clear  fluid  was  discharged  through  the 
catheter,  but  tlie  flow  could  not  be  maintaiued  and  made  no  appreciable 
diflVrenee  in  the  swelling.  The  laparotomy  wound  was  then  closed^  an 
incision  made  in  each  loin,  a  lai-ge  hydronephrosis  coiKaiuing  clear  fluid 
evacuated  on  each  side,  and  the  cut  edges  of  the  cysts  stitched  U*  the  margin 
of  the  skin.  After  this  the  alxlominal  distention  disappeareth  The  fluid 
drawn  ofl'  from  tlie  cysts  was  clear,  pale,  faintly  acid,  containeil  a  trace  of 
albumin,  with  phosphates,  chloriiles,  and  sulphates,  and  *24  per  cent,  of  urea, 
anil  had  a  specific  gravity  of  1004.  There  was  a  free  discliarge  of  urine 
from  the  nephrotomy  wounds,  and  on  December  3  urine  was  passed  tu^ice 
per  vkis  natttrahs.  Tlie  discharge  from  the  loin  was  slightly  bile-stainc 
and  the  skin  was  jaundiLinl.  A  fortnight  later  some  urine  was  jjas 
through  the  umbilicus  by  way  of  the  nrachns,  the  umbilical  c<»rd  having 
separated  two  days  Wfore,  and  three  days  later  this  was  fullowed  by  pus, 
which  also  c^cajieil  in  small  quantity  from  tlie  |>enis,  while  a  probe  could 
be  i>assed  three  inches  down  the  tiack  into  the  bladder.  A  raonih  af 
admission  two  distinct  swellings  were  noticed  in  the  ab<lomen,  on  pre^siii| 
whieli  piLs  and  urine  came  through  the  umbtlicns  and  also  through 
nephrotomy  wounds,  but  no  urine  pa*ised  by  the  umbilicus  after  the  last 
week  in  January.  Notwillisianding  that  the  course  of  the  disease  from  tl 
surgical  stand- |)oint  was  saiislactory  in  spile  of  the  severe  measures  resoitc 
to  and  the  tender  age  of  the  jjatient,  ultimate  success  was  not  attaine 
owing  to  the  diHieuliy  in  feeding.  Though  every  exjjedient  was  tried,  the 
child  gradually  wastcil»  and  life  was  finally  cut  ^^hojt  by  a  sharp  attack 
diarrhtea  ninety-four  days  alter  the  iUKTation,  the  weight  having  diminishc 
from  sc^ven  and  a  half  to  four  and  a  half  |Kjunds.     An  examination  aft« 
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death  showed  both  testes  lying  high  up  in  tbe  inguinal  canal.     The  uradius 
wan  dilated  and  filled  with  thick  creamy  fluid,  but  no  cNiunmunieation  eouid 
be  found  bi?tween  it  and  the  bladder.     Tbe  circunir<_*ual   tissue  was  mm- 
densed  and  the  kidneys  lirinly  bound  down.      Both   ureters  were  enor- 
mously dilated  and  ran  a  tortuous  course.     On  the  right  side  tbe  fistula 
led  directly   into  tbe  fii^t  eonvolotion   of  the  ureter;  on  tbe  left  side  a 
similar  track  letl  into  the  renal  pelvii^.     The  right  kidney  was  somewhat 
ouboiilal  in  sha]>o,  and  was  rotated  round  a  vertical  axis,  so  that  its  poste- 
rior surface  looked  inward  aud  somewhat  forwaixl.     The  rigiit  suprarenal 
ca]>siile  appeared  to  be  normal,  and  lay  at  a  considerably  higfier  level  than 
that  on   tlie  op|K)site  side.     Tbe  right  ui-eter  at  first  conrsetl  downwanl 
behind  the  lower  LK)r*ler  of  the  kidney,  and  was  L2  centimetres  in  diameter  ; 
in  this  position  it  was  firmly  Ixmnd  down  to  tbe  abdouiinal  wall  and  marked 
the  site  of  the  urinary  fistula  ;  it  tlien  took  a  convolutt^d  coui-se  downward 
tu  the  right  iliac  fussa,  gradually  inci*ea^ing  in  calibre,  at  its  widest  part. 
k'ing  2.5  centimetres  in  iliameter  oppL)site  to  the  iliat*  crest ;  it  tlien  turnc^l 
*4iiarply  on  it^^elf,  rurming  upwani  aud  getting   narrower,  and   finally  lx*nt 
Jown  abruptly  against  the  rectum  and  opened  into  the  bladder  at  the  usual 
situation,      Tbe  left  kidney  was  of  nurnjal  shape,  but  tbe  pelvis  of  the 
icwhiey  had  been  pulled  backward  by  tlie  fistuloiL'^  orifice  aud  formed  ati 
.«eute  angle  with  the  ureter.    The  left  ureter  coursetl  at  first  behitjd  tbe  lower 
ialf  uf  the  kidney^  iu  tliis  situation  being  of  the  same  diameter  as  that  on 
^  he  opjMisite  side  ;  it  took  a  somewhat  straighter  course  downwanl  into  tbe 
left  iliac  Ibssa.     It  then  bent  upward  on  itself,  forming  an  extremely  acute 
«i^ogle,  turned  over  tbe  left  hypogastric  artery,  and  ran  downward  again, 
cfCJiuing  iu  contact  on  tbe  left  side  also  with  tlie  rectimi.     It  ojicued  nor- 
»w.ally  iuto  tbe  bladder.     On  tbe  left  side  also  tbe  wid4:n!^t  part  of  tlic  tube 
'Was  opposite  tbe  highest  part  of  the  iliac  crest,  aud  measured  1.8  centimetres 
wi  diameter.     The  walls  of  llic  bladder  were  mueb  hyjiertropbictl  and  its 
^vity  contracteiL     Tbe  other  organs  presented  liorinal  ap[>ea ranee-. 

The  following  is  an  excellent  example  of  liydroncpbrosis  oocurring  in  a 
<5ltikl  The  oise  was  publistied  in  full  iu  tbe  Lmrd,  vol  i,,  1894,  p.  205 : 
A  boy  aged  seven  was  first  admitte*!  on  Novcml>er  18^  1892,  witli  the 
"i«tijry  of  hfcmaturia  at  irregular  intervals  for  a  year  iiast,  the  attacks 
'*sunlly  coming  on  after  exertion,  and  being  unaccompanied  by  pain,  gravel, 
^*f  diflieulty  in  micturition.  On  examination  ttie  urine  prove<l  to  contain 
*^'*J<«I- and  j»ns*corpuselt*s ;  it  was  acid,  !iad  a  specific  gmvity  of  1020,  and 
did  mi  cTtutaiu  more  albumin  than  would  correspond  with  the  morphotic 
i'l'monts.  There  were  no  symptoms,  and  an  examination  of  the  bladder 
find  rt-nal  region  Ix-iiig  attended  witfi  a  negative  result,  the  buy  was  dis- 
charged on  the  disa[H)ea ranee  of  tbe  <?*>r[Mjstdes  from  tbe  urine  a  few  days 
later.  On  January  10,  1893,  he  was  midmittcd.  He  statcxl  that  tlie  day 
bpfore  his  father  had  given  him  a  whipping,  and  tliat  sliortly  afterwattJs  be 
was  (jeizeiJ  with  severe  pain,  which  lie  likenctl  to  tbe  pricking  of  a  pin  iu 
the  rif^ht  loin,  lasting  only  a  few  t*econds. 
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III  the  morning  the  urine  was  found  to  be  blood-stained j^  and  on  examP 
nation  it  proved  to  cHiutarn  UocKl-coi'imsolBs  in  tHjnsiderable  t^uaiitity,  witli 
albuiuiti  and  a  niicroscopk^l  amount  of  pus.     On  tlaniiary  13  ansesthesti 
waH  indu^xi^l,  the  bladder  again  sounded  wltli  a  negative  result,  and   th 
lower  ends  of  tlie  ureters  examined  [>er  reetum  without  discovering  aD] 
stone. 

An  incision  was  then  made  in  the  right  loin^  and  the  kidney  drawn  out 
and  found  to  be  dilated^  flabby,  and  satvuhited.  Au  ineision  was  made  into 
its  convex  border,  but  no  stone  could  l>e  ft  It  either  in  the  renal  substance  or 
in  the  pelvis.  The  pedicle  of  the  kidney  was  then  transfixed  with  kangaroaH 
tendon,  and  tl»e  vessels  and  ureter  tied  in  separate  bah^es.  The  kidney  mW^ 
detachetl  and  tlie  pedicle  dmppid  back  into  the  ulKlominal  wound,  which 
was  &[>onged  out  and  cloeed.  ^H 

The  kidney  itself  was  only  slightly  enlarged  ;  the  eai>sule  strip|>ed 
readily  and  exjmsed  a  smooth  cortical  siirfaci?.  On  section  thert^  was  seen 
to  be  a  marked  degree  of  hydronephrosis,  the  whole  of  the  raedullary  por- 
tion having  disappeared  and  the  crortieul  portion  likewise  being  thinne 
The  infuiidibnlura  was  greatly  dilated,  its  mucous  membrane  much  injecte 
and  its  wall  considerably  thickened. 

Twenty  hours  after  the  operation  the  pus  and  blooti  had  practically 
disappeared  fnjoi  the  urine,  though  a  few  corpuscles  were  seen  on  January 
30  and  again  on  March  22  j  but  recovery  was  txjraplete,  and  in  Decern Wr 
the  general  health  was  rejiorted  by  his  doctor  and  friends  as  being  excellent. 

In  a  small  }>roiK>rtiou  of  t^ses,  after  nephrotomy  or  nephrectomy,  sup- 
pression of  urine  follows,  imleed  is  caused  by  the  operation*  This  may 
oocur  even  though  no  mechanical  obstruction  whatever  is  present  on  the 
op|)osite  side,  but  is  much  moi^e  to  be  feare*!  if  the  opposite  kidney  is 
diseased.  A  i-emarkable  example  of  reflex  anuria  following  upon  an 
operation  i^ccurred  in  a  girl  of  thirteen,  whose  kidney  I  explored  for 
tubercular  disease  iu  June,  1894,  The  patient  was  admitted  on  April  25. 
Her  fatlier  had  died  of  consmnption,  and  she  had  always  been  delicate. 
In  December  of  the  previous  year  she  began  to  siifler  from  incontinence 
of  urine,  at  first  only  at  night,  but  afterwards  during  the  day  as  well.  On 
examination  nothing  abnormal  could  be  felt  iu  either  loin,  nor  was  there 
auy  tenderness.  The  urine  was  acid,  specific  gravity  1020;  it  (contained 
blood  and  pus.  On  May  1  the  patient  was  aniesthetized  and  the  bladder 
sounded,  but  no  stone  was  found  ;  the  urethra  was  dilated  aud  the  bladder 
examined^  but  nothing  abnormal  was  detected.  As  the  patii-nt  was  losing 
flesh  and  her  condition  was  daily  becoming  worse,  the  temperature  having 
assumed  the  hectic  tyj»e,  it  was  decided  to  explore  the  kidneys.  There  was 
nothing  (no  jjain,  swelling,  or  tenderness)  to  indicate  which  >\as  at  fault,  so 
the  right  was  selected  to  l>e  first  expKirKL  On  June  22  an  incision  yvuB 
made  in  the  right  ilio-costal  space,  the  circumrenal  fat  torn  through,  and 
the  kidney  ex|x»seti  aud  brought  out  tlirough  the  wound.  An  incision 
was   made  along  the  txjnvex  border  and  the  finger  introduee<l    into  the 
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pelvis,  but  notliing  abnormal  was  fimud.  The  iDoision  was  closed  with 
catgut  sutures,  the  external  wound  sti tolled  up,  a  drainage  tube  introduced, 
and  dry  dressing  applieiL  After  the  operation  the  patient  had  constant 
vomiting,  which  coutinued  through  the  following  day,  tlie  pulse  being 
'eak  and  rapid  (120);  teuipemtnm  102.6^,  She  was  fed  by  nutrient  sup- 
]Kisitones  and  eneniata  alternately  every  three  hours.  On  June  24  the 
vomiting  had  not  ceased,  and  the  j>atient  had  [lassed  only  a  very  small 
quantity  of  urine,  A  catheter  was  |mssed,  but  the  bladder  was  empty. 
She  was  ordered  a  hot-air  bath,  and  a  hypodermic  injection  of  morphine 
(one-eighth  grain)  was  administered.  She  died  the  same  evening.  At  the 
autopsy  there  were  tubercular  disease  of  the  left  kidney  and  a  fistulous 
opening  from  the  left  ureter  into  Uie  v£^ina.  The  ojiening  into  the  vagina 
was  very  small,  and  situated  high  up  in  front  of  the  cervix  uteri.  There 
were  right  pyosalpinx  and  matting  of  the  left  Fallopian  tube,  a  patch  of 
miliary  tubercle  in  the  right  lung,  and  cretaceous  bronchial  glands. 

In  another  case,  in  wliicii  exploratory  la|>arotoray  was  performed  for 
nephralgia  on  the  same  afternoon,  and  uiK>n  a  woman  in  the  same  ward^ 
followed  by  an  identical  procedure  in  the  right  loin,  there  ensued  a  similar 
state  of  continuous  vomiting  and  anuria  ending  in  death  on  June  25. 
Xhere  was  a  chronic  ulcer  of  the  stcjinach,  but  tlie  kidneys  were  found  to 
be  healthy.  These  are  typical  cases  of  reflex  anuria  tlue  to  the  distnrhanoe 
of  the  nerve -plexuses  of  the  kidney.  I  have  not  as  yet  attempted  operative 
treatment  for  such  a  case,  nor  do  I  know  of  its  having  been  used  ;  l)ut  it 
bjaa  been  proiJosed  by  Meyer,  under  crertaiu  sirccilied  conditions,  to  treat 
cases  of  anuria  coming  on  after  nephrectomy  by  "an  artificial  direct  deple- 
tion" of  the  remaining  kidney,  with  the  view  of  reducing  tlie  hyi>enEraia 
^'hich  follows  the  ligation  of  the  renal  blood-vessels  on  the  side  oiierated 
upon  original  iy. 

I  do  not  think  we  can  Ije  sanguine  of  the  result  of  such  depletion, 
tiiougU  tlie  pi-o|)osal  seems  worthy  of  trial. 

8ome  of  the  latest  developments  in  oi>erati ng  ni>on  the  higher  urinary 
^tTgans  relate  to  stenosis,  valvular  stricture,  and  valve  formations  in  the 
w refer.  Plastic  operations  after  resection  of  a  portion  of  the  ureter,  longi* 
^^*«linal  division  of  stricture  and  transverse  union  of  the  longitudinal 
bounds,  and  excision  of  the  ureter  in  the  whole  or  greater  jwirt  of  its 
letigth   after   ne|>hrectomy  for  tuberculous  discfise    have    been  [performed 

['^•tli  suca^ss  by  K lister,  Christian  Fenger,  Reynier,  myself,  and  othei-s.     It 
*s  highly  probalile  that  one  or  otlier  of  the  plastic  o|>eratioas  may  advanta- 
L^B^usly  replace  nephrectomy  or  nepltrotomy  in  certain  cases  of  moderate 
r^^rx?es  of  hydronephrosis,  more  esix^cially  when  there  is  any  doubt  about 
^»^  healthy  condition  of  the  op{H)site  kidney. 
The  making  of  a  wound  in  the  loin  sufficient  to  admit  of  the  intnwluc- 
tw)n  of  the  finger  m  as  actually  Uj  feel  the  kidney  is  a  necessary  jpart  of 
diagnosis  and  treatment  in  s<jme  jKiiufuI  and  chronic  drsordei's  of  the  organ 
which  are  found  not  to  be  amenable  to  other  niethotls  of  cure. 
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FLOATING    KIDNEY. 

Tlioupjh  true  mo\*able  kidney,  where  the  disloeation  takes  place 
a  lax  capsule,  is  ii  di^i-ase  of  adult  life,  the  clinically  allied  state  in  which 
the  organ  is  fiiniitihed  witli   a  mcsooephron  and  floats  freely  within  the 
cavity  of  the  peritoneum  is  a  congeuital  malformation,  and  may  give  ris 
to  symptoms  any  lime  after  birth. 

The  abnormally  attached  organ  also  may  be  the  seat  of  chronic  morbid 
cJiaiiges,  such  as  pyelitis,  hydronephrosis,  or  calculus ;  such  an  organ  is  als 
liable  to  attacks  of  acute  congestion  or  strangulation,  directly  or  indirectlj 
attributable  to  displacement  of  the  organ,  with  kinking  or  twisting  of  the 
stnictuj'cs  entering  tlie  liiluni*  ^m 

Such  symptoms  as  headache,  furred  tongne,  Vi^miting,  or  jaundice,  witliH 
other  intestinal  and  stomach  disturkmces,  have  been  attributed  to  d nigging 
on  the  durxleuuni  by  the  mcsouephronj  while  frequency  of  micturition  and 
tenesmus,  reiiai  c^jlie,  and  sup|irc&sion  of  uriue  may  i>c  referred  to  transi* 
tory  hydroucplirusis  or  kinking  of  the  ureter,  and  cousti|>ation  to  di'agging 
on  the  colon.  There  is  dull  acliing  or  dragging  pain  in  the  loin,  shoc»ting 
down  the  thigh  and  towards  the  umbilicus,  aggmvated  by  exertion  or  coii«_ 
Btipation  and  relieved  by  lying  down.  ( 

As  to  the  severity  of  the  symptoms  excited  by  movable  kidney,  and  the 
relief  afforded  by  nephrorrhaphy  or  nephroi)cxy,  no  one  who  has  witnei^isec^H 
the  severest  Ibrms  of  renal  colic^  the  great  general  disturbance  of  healtlrjH 
and  the  nervous  anxiety  caused  by  the  feeling  of  dragging  or  of  something 
dropping  fi'om  the  loin  to  tljc  groin,  can  any  huigcr  doubt  either  the  reality 
of  the  suffering  or  the  benefit  derive*!  from  the  evperation. 

The  curative  effects  of  the  proceeding  are  most  gratifying  if  tlie  sutures 
are  made  to  j)ass  into  the  kidney-substance  and  the  loose  tif>i'<j-cel hilar  cap- 
sule is  shorteucd  aiul  stitched  also  to  the  muscles  and  tast.ua  of  the  loin. 
Tuffier  stated  at  the  Surgical  Congress  in  Paris,  when  speaking  on  tlie  dis- 
tant residts  of  reiud  surgery,  that  in  tvcvy  case  of  nephrorrhaphy  the 
result  was  perfect  wlicn  the  o|>eration  was  clearly  indicated. 


RKNIPUNCTURE  IN  ALBUMINURIA, 
In  several  instances  iu  which  exploratory  incisions  or  punctures  have 
been  made  in  a  kidney  in  the  presence  of  albumin uria,  but  on  aiTOunt  of 
Kymptoms  of  other  local  disease,  even  where  no  other  condition  tlian  that 
of  nephritis  has  been  fouud  to  exist,  disapiiearance  of  the  albuminuria  has 
been  noted. 

In  three  cases  recorded  by  Harrison,  of  London, — two  by  Newman  and 
anottier  by  HcK-ljer,  of  Hamburg, — disapjjcarance  of  the  albumin  was  not 
to  liave  follo\vt\i  ofK'ration  iu  every  instance. 

Harrison  argues  from  these  examples  that  inflammatory  tension  is  t 
€!&u8e  of  albuniinnriu  in  acute  nejthntis,  and  that    its  relief  by  8urgi 
lueaus  ill  tlie  instauecs  recorded  explains  the  disappearance  of   the  albu^ 
luinuria  by  the  relief  afforded  to  the  cngorgtil  kidneys. 
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All  the  oases  were  instaiiot^s  of  iiejJiritis  due  to  scailatiiia,  fMjld,  or 
influenza,  in  which  the  kidneys  on  exploration  pre*?ented  e%^idence  of  great 
tension  and  engorgement,  .suggestiDg  tlie  presence  of  [)us,  and  the  recovery 
Ixjlh  i\\tm  tlic  acute  symptoms  and  the  albuminuria  was  in  each  case  com- 
plete and  permanent* 

The  mode  of  opemtion  n^^ommended  is  that  pursued  in  si nijilc explora- 
tion of  the  oi*gan  by  a  small  lumbar  incirtion  and  tlic  intnKhiclidU  of  the 
finger;  further  procedure  involving  divifeion  of  the  capsule  or  i-enal  hub- 
«tauc?e  de|H^ndiiig  upon  the  degree  of  tension  as  manift«ted  by  the  plumpness 
and  haixlacBii  of  the  kidney. 

The  time  for  j>eriyrnimg  the  iJjjeration  is  determined  by  the  ctjui'se  of 
the  symptoms,  and  e&peiriully  by  an  arrest  of  improvement  as  regards  the 
quantity  of  urine  jiasj^etl  and  the  degree  of  albuminuria  after  the  acute 
signs  of  fever  and  haen>atuna  liave  subsided. 

In  tlie  casein  recorded  tlio  rtduction  of  tension  in  one  kidney  apiK^ai'H  to 
have  relieved  the  opiKisite  ojic,  as  tlie  genera!  improvement  in  the  patient 
and  iu  the  eumposittoo  of  tlii^  urine  coukl  ije  attributed  only  to  restoration 
of  the  integrity  and  the  fimctioos  of  both  organs. 

NEPHRO-URETERECTOMY. 

Tubercle,  like  cancer,  must  be  removed  completely  if  any  permaueufc 
good  or  even  temporary  i^elief  of  a  satis fact^/ry  ebaracter  is  to  be  eflk'tt*il. 
A.  ctise  i-eeorded  by  H,  A.  Kelly  iu  the  Johns  Ilojikins  Hospital  Bulletin, 
18 Q6,  illustrates  a  procctiling  which  may  advantageously  l>e  adopted  in 
(liose  instances,  usually  of  a  tuberculous  clmractei',  where  it  is  new»56ary  to 
^rnove  both  the  gland  and  the  duet.  Several  publishetl  cases  by  myself 
fii*«3  otiiers  fnrllier  contribute  to  the  elucidation  of  the  subject,  (See  Britkk 
ifc^ical  Jounmly  April,  1805.     Ilimterian  Lectures  by  the  author.) 

The  ureter  is  fretpiently  the  seat  of  active  tubeixrular  disease  concur- 
rptit:ly  with  infection  of  ttie  coriTspouding  kidney, 


RESECTION   OF   A    PORTION   OF  THE   KIDNEY. 

Xn  view  of  the  difficulty  <jf  determining  with  accnracy  the  «.^ndition 

<>»  the  opjH)site  kidney,  in  cases  wheie  hiail  disease  is  discoveredj  by  an 

tt\*U)ratory   incihum   in  the  loin,  as  well  as  on    account  of  the    lilK*Hy 

afloix]^Ml  for  operative  interiercnctMiu  tlie  other  side  sliou Id  occasion  demand 

i^^i^sscctiou  of  a  portion  only  of  the  kidney  is  a  measure  to  be  encouraged 

^ti^n  possible. 

Instances  where  jiartial  ojiemiions  can  Ix*  undertaken  witli  advantage 
ait  aflijj'dtHl  by  the  development  of  non-malignant  growths,  such  as  iide- 
tJ^'ftia,  cs|iecially  when  they  occur  at  one  extiemity  of  t!je  organ,  tniunm* 
tinms  attended  l>y  Ijcmorrliagc,  and  in  strumous  or  inflammatory  dcfiosiLs 
«lmk  partially  affect  both  organs.  I  have  in  several  instances  removal 
ii'dgiis  of  kidney-tissue  afltHitil  with   tuix^rcle  iVom  the  luimau   kidney 


842 


8URGICAI.  DISEABE3  OP  THE  KIDNEY, 


with  excellent  results,  tn  one  case  as  many  as  four  wedges  from  the  saiB6| 
kidney,  ^ 

The  fear  that  was  at  one  time  entertained  of  the  difficulty  iu  restraining 
heniorrliaj>e  has  been  found  to  be  uulbunded,  and  the  experiments  of  J* 
Pkose  BiadHurd  sliow  that,  far  fi'om  sections  of  the  kidney  exerting  an 
inhibitory  intiuence  on  the  secretion  of  urinCj  the  I'emoval  of  wedges  from 
the  kidney  in  ttie  living  dog  has  been  Ibllowed  by  an  actual  increase  in 
the  amount  of  urine  i>assed, 

O.  Bloeh,  of  Copenhagen,  has  published  in  the  BtitUh  Medical  Journal 
for  October  17,  1896,  a  repoit  of  suuli  a  tumor  removed  frora  the  kidney 
of  a  youth  of  seventeen,  with  complete  iieeovery,  whieli  was  maintained 
nine  months  after  tlie  o])eration.  Brief  notes  of  ten  other  castas  where 
various  degi^ees  of  resection  were  practisetl  without  removing  the  entire 
oi^au  ai'e  ap[)endcd,  Tlie  decision  as  to  whether  the  whole  ot*  |iart  of  a 
kidney  is  to  be  extirpak\l  turns  upon  much  the  same  principle  as  the  sur- 
geon applies  in  the  case  of  tumoi's  of  the  extremities  involving  bones  or 
joints.  Partial  opemtious  lu  cases  of  nmlignancy  are  not  to  be  i-eeom- 
meuded,  and  the  possibility  of  lecurreuce  is  more  to  be  dreaded  under  ^ 
these  circumstances  thau  the  possibility  of  insufficiency  in  secreting  pow< 
in  the  opposite  organ, 


KENAL  COLIC  TN   INFANTS, 

An  explanation  of  severe  ]>aroxysmal  attacks  attended  by  pain  and" 
turbance  of  micturition  in  infants  of  from  a  few  montlis  to  tl»ree  yt^rs  of 
age,  in  whom  no  evidence  of  true  ealculns  could  be  found,  has  been  put 
forwartl  by  Dr,  Gibbons,  physician  to  the  Grosvenor  Hospital  for  Women 
and  Children  in  LonJon.  The  cause  of  such  attacks  he  finds  Uj  \yv  excess 
of  uric  acid,  which  agglomerates  into  masses  the  size  of  a  hemp-seed  with 
the  aid  of  mucus,  and  gives  rise  to  sjmsm  in  its  passage  down  the  umter.    ^M 

Tlie  condition  o<xurs  in  lH>th  boys  and  gii-Is  the  oflspring  of  gouty^^ 
j>ai*ents,  and  affects  meml>ers  of  the  same  family,  the  i»amxysnis  taking 
plaee  at  intervals  of  a  few  months  and  lasting  from  one  to  three  days.     In 
a  typical  attack  the  child  is  seizetl  quite  suddenly,  while  api>arently  in  good 
heahh,  with  a  severe  screaming  fit 

The  legs  are  dmwn  uj)  on  the  abdomen,  vomiting  occurs,  the  testicle 
drawn  up  in  boys  on  one  or  both  sides,  the  temjK'intuiT  is  usually  mis 
though  it  may  \x^  normal  or  even  subnormal  during  the  j^eriod  of  cullaj 
which  suaeeils,  and  the  pulse  and  respimtion  ai^  hurried* 

The  child  lies  on  the  ht^lthy 
movement  or  jialpatiun,  especially 

inci'c-ase  the  suftering.     The  urine  is  clear  and  scanty,  an<l  is  either  j»asfied 
at  fj^uent  intervals  with  great  jjain  or  altogether  withheld  till  thera 
cfimfmiativc  distention  of  the  bladder. 

On  examination  it  is  found   to  contain  mucous  corjiuscles,  blood, 
albumin,  with  epithelium  fi'om  tht^  kidney  and  ureter  and  abundance 


JSed^H 
lape^" 

si  tie,  anil  is  exti*emely  apprehensive  oiHl 
of  the  afft-cted  loin,  which   ap|x-ai's  to^ 


TESICAL  CALCULUS. 


By    B.  FARQUIIAR  CURTIS,  M.D. 


THE  USE  OF  CYSTOSCOPy  AND  THE  rONTGEN  BAYS  IN  DIAGNOSIS 

Since  the  publicatiuu  of  Dn  Hunt's  article  (vuL  Hi.  p.  596)  little 
been  added  to  our  kuowledge  of  the  causes  of  stone,  but  the  use  of  the 
ei/stoftcop€  lias  become  gencnil  and  has  clearal  up  the  dia^^nosis  in  many 
doubtful  eases  and  given  muelj  positive  infiiruiatioii  al)out  others.     The 
email  size  of  the  urethra  in  boys,  however,  will  greatly  Uruit  its  usefuloeaa 
in  them*     The  recent  discovery  of  the  application  of  tlie  Ront(/en  rays  t^H 
surgery  also  offers  a  new  means  of  diagnosis  of  urinary  ailculi  which  woula^ 
be  especially  suitable  in  the  c-ase  of  children,  as  the  vciy  transbiccnt  j>elvie 
boues  would  interfere  le^s  with  the  shadoAv  of  the  stone  than  the  thick  aQ^I 
opaque  bones  of  the  adult.     The  best  methtid  of  avwjiding  the  confusion  oi^ 
the  shadow  of  the  calculus  with  that  of  the  lione  is  to  take  tlie  skiagraph 
in  an  oblique  direction,  the  tube  l)eing  placed  above  the  umbilicns  instea4H 
of  direi*tly  over  the  bladdery  so  that  the  shadow  shall  l>e  projccte<l  obliquely 
towards  the  anus  in  the  sjiace  between  the  tuberosities  and  the  cMiictn^x.    The 
method  will  undoubtedly  prove  useful,  but  Deeds  much  improvemeot  before 
it  can  become  really  practicable. 


li 


ADVANCES   IN   TREATMENT. 

The  operative  treatment  of  vesical  calculus  l3oth  by  litholapaxy  and  i)y 
suprapubic  cystotomy  lias  receivetl  wonderful  impetus  of  late  years.     It 
cannot  as  yet  be  said,  at  least  in  this  country,  that  any  definite  ninclusioii 
has  been  rea<^^hed  as  to  the  relative  merits  of  the  two  methods,  and  we  shall 
endeavor  to  enable  the  reiulcr  to  judge  for  himself  by  putting  hini  in  pos- 
session of  the  late.st  advauws  and  the  residts  claimed  for  each.     The  choice 
of  operation  will  depend  largely  upon  the  locality  where  the  surgeon  lives, 
for  this  will  influence  the  nuraher  of  cases  winch  he  may  have  under  treal 
meut,  and  upon  which  depend  his  exj>eriencc  and  skill.     The  most  imjxi] 
tant  cjontributions  in  regard  to  litholajiaxy  have  come  from  the  Engli 
sturgeons  in   India,  for  calculus  is  so  prevalent  in  the  latter  country'  thi 
among  boys  alone  over  two  thousand  cases  a  year  come  under  treatmeni 
It  IB  to  these  surgeons  that  we  owe  the  present  |>opularity  of  the  crush ioj 
operation  in  boys,  an  operation  which  was  formerly  considered  very  diffi 
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cult  and  dangemus,  but  which  tlioy  hiive  put  upon  a  substantial  fix)tiog 
for  daily  use.  The  difficidties  of  tlie  operation  in  boys  are  ctiused  io  the 
fir^t  place  by  tlie  j^iuall  size  of  the  urethra,  uhicli  compels  the  use  of  very 
deli«/ate  inHtrunients  and  prevents  the  inti'mhietiou  of  a  tube  suffideutly 
laiT^e  for  rapid  evacuatiou  of  the  fragments  ;  and,  secx)udly,  the  long  ether- 
ization, whicli  is  not  well  borne  by  young  cluldren*  That  these  very  serious 
difficulties  do  not  prevent  the  success  of  the  operation  in  the  hands  of 
cxi>erienced  surgeons  is  evident  from  the  reports  which  follow. 


RESULTS  OF   LITHOLAPAXY   IN    BOYS. 

The  popularization  of  the  eriisliing  ojieration  for  stone  in  children  is 
ki^ely  due  to  Surgeon  IX  F.  Keegan,  who  since  1890  lias  been  publishing 
his  results,  and  iu  the  spring  of  1894  had  peribrmwl  the  crushing  ojieration 
ia  two  buudrtMl  and  thiity-nine  eases  with  only  five  deaths.  The  average 
age  of  the  boys  was  6.4  years,  the  average  weight  of  the  stone  removed  was 
98.44  grains,  the  mtc  of  mortality  was  only  2.09  per  cent,,  and  on  the 
average  only  4.1  G  days  were  s^wut  iu  hospital  after  operation.  Ket^an  also 
reports  the  statistics  of  J.  Forbes  Keith^  a  surgeon  at  HyderaUid,  who  has 
operated  six  Innidred  and  niuety-cight  times  iu  native  children  and  lx>ys 
littder  fifteen  years  of  age  with  only  four  deaths,  his  last  four  hundred  and 
twenty-seven  cases  having  l>een  all  successful.  This  scries  includes  some 
crushing  oi)erations  through  a  perineal  incision. 

Surgeon  P.  J.  Fi'eyer  i-econls  bis  results  in  the  treatment  of  children  in 
the  second  edition  of  his  work  on  "  The  Modern  Treatment  of  Stone  in  the 
Bladder  by  Lilliolapaxy,"  and  tliey  are  almost  as  goml  as  those  of  Kwgan. 
Freyer  has  oiK^rated  upon  one  hundreil  and  sixty-five  boys  by  litholapaxy, 
'he  average  age  of  the  patients  IwHug  seven  yeai*s,  the  average  stay  in  the  hos- 
pital l)eiug  five  and  two-thirds  days,  the  average  weight  of  the  stones  heing 
,    flmety-five  grains,  and  there  were  only  two  deaths.     He  quotes  a  {>ei'sonal 
<scniimuni<*ation  fnini  Keegan  to  the  effect  that  the  latter  has  rec<:>rfls  of 
^v-en  thousand  six  hundred  and  ninety-four  cases  of  litliolapaxy  in  boys, 
''^itli  a  mortality  of  .*14o  j>er  ctnt.     The  convei^sion  of  Freyor  to  lithula- 
I*a^  V  is  all  the  more  remarkable  in  that  he  has  oin^rated  one  hundred]  and 
'^lOdty-seven  times  in  male  children  by  lateral  lithotomy  with  only  one 
^^•i-t  Ji.     Surgenn  George  W.  P.  Dfiiuys  repoHs  eighty-nine  cases  of  litliola- 
P^3C3r  in  children  with  only  three  rleaths,  and  these  he  aseril>es  to  want  of 
<^iporience  on  his  part.     Finally,  Keegan  reports  on  all  the  oi>emttons  for 
^<^i:io  perform e<l  on  boys  under  lifteen  years  of  age  in  the  Punjab,  India, 
AuHng  the  year  1895,     In  Hvg  hundrti:!  and  nine  eas*«  tif  lithohipaxy  tlie 
average  age  of  the  patient  was  six  and  one-third  years,  the  average  weight 
of  the  stone  removed  was  151.54  grains,  anrl  the  mortality  was  only  2,35 
p^  <x*ut.     This  is  a  very  remarkable  sliuwing,  because,  as  he  states,  "not  a 
few  of  the  o)^rators  were  native  assistant  surgeons  ami  hospital  assistants/' 
tt«fl  tlit'refore  the  result  may  be  taken  to  l>e  that  obtainable  by  the  average 
pratlitioner  in  India.      An  Anglo- Indian  surgeon  writes  to  Keegan  that 
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an  operator  of  experience  would  remove  the  stone  by  lithokpaxy  in  chil 
dren  in  nineteen  cases  out  of  twenty,  only  the  twentieth  case  requiring 
cutting  operation. 

Complications  and  Dangers  of  Litholapaxy, — The  bad  condition  of  the^ 
patient,  extreme  youth,  and  great  size  of  the  stone  appear  to  present  but  , 
little  diflScuIty  to  these  expert  lithotritists.  Thus,  Freyer  states  that  he^H 
never  refused  to  operate  upon  any  pitieot,  no  matter  what  his  eonditinn^^ 
might  lie,  some  having  been  apparently  moribund  when  placed  on  the  j 
operating'table ;  and  although  k*idney-disease  was  frequently  present,  this  i 
was  no  barrier  to  the  operation  of  litholapaxy.  He  once  operated  u[>on  a  ' 
cliild  ouly  eighteen  months  old,  passing  a  No,  5  (English)  canula  with  ease  ^j 
and  removing  a  stone  which  weighed  only  three  grains.  Recovery  followed^^B 
unevcntfolly.  He  hns  removed  stones  weighing  two  himdred,  three  hun-  ^7 
dred,  and  even  seven  hundred  and  sixty- five  grains  from  young  children, 
the  last  being  in  a  child  of  nine  years.  In  one  of  his  cases^  in  a  lad  of  ! 
fifteen,  the  stone  weighed  more  than  three  and  a  quarter  ounces,  and  he 
states  that  the  amount  of  manual  labor  necessary  in  dealing  with  these  large 
calculi  was  so  great  that  his  hands  were  often  blistered  and  his  arms  fre- 
quently ached  for  days  afterwards.  Of  the  stones  removed  by  Keegan 
many  were  of  large  size,  and  in  illustration  of  this  fact  we  may  quote  the 
case  of  a  boy  five  yeat-s  of  age  who  ha<l  suftenxl  from  stone  for  four  years. 
The  urethra  received  a  No.  lOJ  (English)  litliotrite,  but  it  was  very  diffi- 
cult to  grasp  the  stone»  and  only  ailcr  many  attempts,  cljipping  pieces  from 
it  here  and  there,  was  it  finally  broken.  The  stone  was  exceedingly  hard, 
and  the  operatiou  lasted  two  hours  and  a  half  j  the  fragments,  however^' 
were  finally  removed  ;  they  consisted  of  phosphate  and  oxalate  of  lime,  and 
weighed  %vhen  dried  seven  hundred  and  three  grains.  For  two  days  there 
was  much  pain  on  passing  water,  and  also  tenderness  over  the  region  of 
the  bladder  and  in  the  urethra,  but  the  urine  remained  clear,  and  on  the 
third  day  the  pain  had  become  trifling.  Five  days  after  the  operation  the 
Iwy  had  no  urinary  symptoms  of  any  kind,  and  left  the  ho^j)ital  curetl. 
In  one  case  Keegan  removed  a  stone  of  oxalate  of  lime  weighing  four 
grains  from  a  boy  five  years  of  age  without  an  aua?sthetic,  the  operation 
lasting  eight  minutes;  but  he  says  that  this  is  exceptional,  and  ihat  a  gen- 
eral aniesthetic  is  almost  invariably  necessary,  cocaine  being  of  little  value. 

To  illustrate  some  of  the  difficulties  that  are  met  with  by  surgeons  of 
considerable  skill,  we  may  instance  one  of  Keegan 's  cases  which  was  sent 
to  him  after  another  surgeon  had  unsuccessfully  attempted  to  crush  the 
stone  four  days  previously,  tlie  calculus  proving  to  be  a  very  hartl  one  of 
oxalate  of  lime  and  uric  acid,  and  weighing  about  one  hundred  and  ninety- 
eight  grains*  Keegan  completed  the  operation,  but  we  mention  the  case  to 
show  tliat  even  id  India  difficulties  may  be  present  which  the  average  sur- 
geon is  unable  to  cope  with.  It  may  be  well  also  to  relate  one  of  Kecgan's 
fatal  cases,  A  boy  lour  years  of  age  had  had  symptoms  of  stone  for  three 
years^  and  the  meatus  was  so  small  that  it  had  to  be  enlai^ged  in  order  to  [mss 
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a  litliotriti*.  A  hard  mulberry  calculus  weighing  one  huntlred  and  eighty- four 
graios  was  crushed  in  fifty-four  minutes  without  difficulty.  The  next  day 
there  was  a  rise  of  temperature  in  the  evening  to  101,6*^  F.  and  some  pain, 
but  the  iirine  was  clear.  The  following  day  the  temperature  reaehetl  104,4^ 
F,  On  the  fourth  day  after  the  operation  there  was  pain  in  the  abdomen, 
and  llie  latter  became  tympanitic.  The  boy  died  with  symptoms  of  peri- 
tonitis eight  days  after  the  operation.  The  post-mortem  examiiiatioo 
revealed  **a  low  form  of  pyseraic  inflammation  in  the  {leritoneum**  with  a 
large  quantity  of  pus,  and  pus  was  also  found  in  both  the  pleural  cavities. 
The  bladder  would  seem  to  hav^e  been  healthy,  for  it  contained  no  pus;  the 
aretei"S  were  not  dilatc^d,  but  one  kidney  was  slightly  granular.  There  was 
DO  evidence  oi  inflammation  in  the  bladder  or  its  ligaments,  and  Keegan 
was  inclinwl  to  think  that  the  pycemic  process  began  in  the  incision  made 
to  enlarge  the  meatus. 

The  fatal  cases  are  particularly  useful  for  consideration  in  this  country, 
where  experience  on  the  scale  obtained  by  the  Indian  surge<:>ns  will  never 
be  possible,  and  dierefore  it  is  worth  while  to  note  also  the  details  of  some 
^fleseribed  by  Dennys*     In  one  case  the  hilt  of  the  aspirating  canula  broke 
r,  and,  DO  other  being  at  hand,  the  operation  was  abandoned,  leaving  some 
f fragments  in  the  bladder.     A  fragment  became  impacted  in  the  mouth  of 
the  bladder,  convulsions  get  in,  and  although  lithotomy  was  performed,  the 
operation  was  too  late  to  save  the  child's  life.     In  another  case  a  fragment 
of  the  calculus  betiimc  impacted  in  the  eye  of  the  canula,  where  it  acted 
Jike  a  ball-and-socket  valve,  allowing  water  to  enter  the  bladder  but  not  to 
^^'ape.     He  removed  the  canula,  but  while  he  was  trying  to  cknr  it  with  a 
^>ieec  of  wire,  the  bladder  burst,  and  the  child  died  in  consequence.     In 
.^another  case,  working  with  a  damaged  rubber  bulb  in  the  aspirator,  some 
^:3if  the  fragments  were  not  removed  from  the  bladder,  although   it  was 
"•i-lioiight  tliat  tlie  latter  had  been  emptied,  and  subsecjuently  a  small  frag- 
ment became  impacted  in  the  urethra,  convulsions  set  in,  and  the  child  died, 
"Ilia  last  case  illustrates  one  of  the  dangers  of  the  opration  in  these  little 
itients  and  the  necessity  for  completing  the  operation  at  one  sitting*  for  the 
ethra  may  be  blocked  by  a  piece  of  the  stone  if  all  the  fragments  are  not 
J""*^^jnoved,  and  fatal  convulsions  may  result, 

RESULTS  OF  SUPRAPUBIC   LITHOTOMY. 

As  with  litholaj>axy,  so  with  suprapubic  cystotomy,  the  results  obtained 

iB^ve  greatly  improved.     Altliouj^h  we  agree  with  those  who  object  to  its 

t^XBivcrgal  adoption  as  the  sole  operation  for  stone,  we  do  not  think  tiiat  the 

•^^^tis-tical  results  as  publislietl  (Hjrrectly  represent  the  facts  as  to  the  mor- 

^*^lity  of  tlie  oj>eration,  especially  in  children.     Americans  should  feel  the 

^^nie  national  iiitcrt*st   in   suprapubic   seittiou  as   in  Bigelow's  0|K*ration 

<*f  litholapajcy,  because  it  is  better  suited  for  the  general  surgeon  who 

***^  not   have  a  large  number  of  casii'S  in  wbirh  to  obtain  great  dex- 

i<^ty  with  the  lithotrite,  and  because  Dulles'S  paj>er  written  in  1875  has 
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always  been  one  of  the    classics    in    the    literature.      Dulles's  [japer  re- 
ported on  four  Limdred  and  eeventy-eight  cases,  one  hundred  and  thirty- 
three  of  wliieh  were  in  pen^ins  under  twenty -one  years  of  age,  and  the 
raortality  was  twenty-one  per  eent.,  wliich  fairly  repi-esents  the  results  in 
the  }>reantiseptie  em.     In  1894  Barling  puhlisbed  the  resnlts  of  lithotomy 
and  litho!a[mxy  obtaine<l  in  a  considerable  number  of  English  hospital 
from  the  five  years  1888  to  18^2,  making  a  total  of  sevenly-twocxses  unde 
twenty  years  of  age,  with  fifteen  detiths,  of  which  three  were  not  due  to  tb 
operation,  and  d<xlneting  these  three  cases,  the  moitality  is  17.4.     It 
worth  while  to  note  the  caiist^  nf  death  in  these  eases.     Two  died  froE 
shock,  two  from  urinary  infiltration  iiroim<l  the  bladder,  tliree  from  degcnJ 
eration  of  tlie  ki*lneys,  two  from  peritonitis,  and  one  each  from  pyaemia, 
septicaemia,  bronchitis,  and  pneumonia* 

The  similarity  uf  this  rate  of  mortality  to  that  of  Dulles's  tables,  and 
even  the  mere  inspection  of  the  list  of  the  causes  of  death,  suggest  that  the 
operation  has  \mm  charged  with  many  deaths  which  do  not  riglitly  belong^! 
to  it,  and  which  were  cine  to  lac:k  of  proper  antisepsis.     It  is  also  to  b^H 
remembered  that  in  Englaml,  where  litholapaxy  is  the  favorite  operation, 
only  had  eases  are  reservetl  for  suprapubic  s**ction.     Barling's  figures  in 
ehiklren  nndcr  ten  years  of  age  give  one  hundred  and  sixty-six  cases  with 
fourteen  deaths,  or  a  mortality  of  8.4  per  cent.    It  is  a  very  curious  fact  that 
the  mortality  appears  to  have   inci'exised  of  late  years  in  children,  fofSj^J 
accortling  to  Thonipsfm,  who  collected  eight  hundred  and   fifty  cases  i^^ 
eliihlren  under  ten  years  from  1790  to  1840,  with  forty-nine  deaths,  the 
mortality  of  this  early  period  was  only  six  |xjr  cent.     Barling  erroneously 
attributes  this  rise  in  mortality  to  the   revival  of  suprapubic  lithotomy 
wliereaj5  it  is  evidently  due  to  tlie  jK^pulari nation  of  litholapaxy,  for  lithol 
omy  used  to  be  {performed  even  in  the  simple  cas^,  but  now  it  is  reserve 
for  the  difficult  eases,  while  the  small  stones  in  healthy  bladders  are  gene 
ally  crushed.     J,  William  White,  in  Denuis*s  **  System  of  Surgery/'  aira^ 
bining  the  statistics  of  Barling  and  Cabot,  estimates  the  mortality  for  the 
suprapubic  sa-tion  iu  patients  nntlcr  pul>erty  at  13.1  per  cent.,  calctdated 
upon  a  total  of  six  hnndrtM:!  and  thirty-seven  cases, 

Even  tills  figure  we   believe  to  be   incorrect,  and  in   eupiwil  of  tin 
views  we  cite  the  following  series  of  cases  from  various  Enrojx»an  surgcx>ni 
showing  the  possibility  of  better  results.     Thus,  Assendclfl,  in  a  total 
seventy- six  cas<?9  of  suprapubic  lithotomy  iu  children  under  fifteen  years 
of  age,  had  only  two  deaths ;  Couv^e  reports  fifteen  eases  with  no  deaths 
Alexaudnjff,  qiiuttxl  by  Rasumowsky,  re|iort.s  eighty-five  cases  with   foi 
deaths;  and  Rasumrjwsky  reports  nine  cases  with  no  deaths. 

We   regret    that    no   general    statistics   are   available,  e8|>ccially  froi 
American  experience;  but  it  apjiears  to  us  certain  that  if  such  larjje  sen 
of  cases  can  lie  treated  with  such  excellent  results,  the  rate  of  niortalir 
quotetl  previously  must  be  incorrect  or  must  l>e  due  to  some  sjiccial  catL« 
These  good  results  just  mentioned  are  not  to  be  explained  by  aiiv  au< 
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at  ion  as  the  great  skill  of  the  oj>emtor,  beaiuse  suprapubic  section 
is  not  an  operation  requiring  any  greiit  skill,  and  its  I'eBolts  depend  njxin 
a  careful  training  in  asc^psis  and  in  the  principles  of  correct  after-treatment. 
Nor  can  it  be  charged  that  tliey  are  due  to  the  nationality  or  race  of  die 
patient^  although  it  is  well  known  that  Russian  patients  have  gi'eat  resisting 
jM>wer  to  surgical  o[>eratii>ns.  In  England  one  series  of  thirty  caseB  in 
children  without  a  death  is  reportetl  I'rom  a  single  hospital. 

In  our  limitetl  experience,  the  only  dangemns  symptoms  in  quite  a 
number  of  operations  by  supitipubic  se<tion  have  arisen  in  operatious  fur 
tumor  of  the  blaikler  in  which  injury  is  done  ttjthe  bladder  itself,  and  large 
wounds  and  prolonged!  operations  are  necessary,  or  in  cases  of  very  large 
stone,  or  when  the  blafldcr  was  in  a  very  foul  c<indition  from  long-standing 

teystitisj  or  the  kidney  was  damagtHl.  In  chikiren  the  cystitis  is  usually 
not  of  a  very  infective  type  and  the  kidneys  are  compamtively  hciilthy,  so 
that  these  complications  are  not  likely  to  arise^  and  we  have  generally  seen 
the  imtients  not  only  survive,  but  recover  without  a  rise  of  temperature. 
In  the  majority  of  instances  of  su])rapul)ic  saHion,  especially  in  cliildren, 
I  it  is  possible  to  secure  primary  union  of  the  bladder  wound,  and  in  such 

cases  the  time  of  hesding  will  h(^  shortcnixl  to  a  fortnight,  or  at  least  the 
I  ibdoininal  woujid  will   be  reiluced  to  a  mere  granulating  surface  by  that 

H      time.     Inquiry  among  a  number  of  surgeons  in  New  York  has  resulted 
f  in  unanimous  agreement  of  experience  u|M>n  these  ix>ints.     It  appears  to 

^^  us,  therefore,  self-evident  tliat  the  high  nxortality  of  the  English  operators 
^M  in  suprapubic  section  for  stone  rests  mainly  on  tlie  fact  that  they  select 
^  only  the  bad  eases  for  this  operation,  as  they  hold  that  cutting  for  stone  is 
indii^ited  only  when  tlie  Mtorie  is  large,  when  the  bladder  is  in  l>ad  condi- 
I  tiirn,  or  when  the  {latteut's  health  is  such  as  to  render  an  opemtion  with  pro- 

Jooged  ansBSthesia  out  of  the  question.     Even  of  these  cjases  the  simpler 
^)Des  with  the  small  stones  are  selec^tcHl  for  lat<*ral  litliotoniy  by  the  majority 
«Df  English  surgeons^  and  the  suprapubic  operation  is  reserveil  ft>r  the  worst 
Under  tht^se  circumsttmces  it  is  not  surprising  that  the  mortality  is 
high  in  ctimjiarison  with  that  of  those  surgcf^ns  who  submit  every  case 
^^^>  the  cutting  oj_M^ration,  and   in  whost*  results  the  true   njortality  of  the 
X.stter  ia  shown.     A  side  light  is  thrown  upon  this  question  by  the  fact  that 
"^^'hereftfl  the  general  mortality  from  latend  lithotomy  is  five  i>er  cent,  when 
"^fce  easy  rases  are  submitted  to  litholajmxy,  Freyer  performed  the  lateral 
^^liemtiou  one  hundred  and  ninety-seveu  timers  with  only  one  death  when  he 
'^'^^ns  not  using  litholapaxy  at  all  in  these  cases.     It  is  probable,  therefore, 
"^hat  if  all  cases  in  children  were  subjected  to  the  suprapubit!  upfTation^  and 
*^*j  stones  were  crushe<l,  the  mortality  would  In?  about  the  same  as  that  of 
*itholaj)axy.     In  support  of  this  view  we  quote  the  opinion  of  Dittel,  who 
«aft  operated  for  stone  one  huridretl  and  ten  times  by  the  suprapubic  route, 

1*ele4.'tiug  his  cases  atrording  to  iudit^tions  very  much  in  accc^rd  with  the 
English  ideas.  He  had  a  mortality  of  fifteen  per  cent  in  his  last  series  of 
thirty-two  cases,  but  he  estimates  that  if  he  had  also  done  the  suprapubic 
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operation  iu  the  uiifompliciited  cases  of  stone  which  he  preferred  to  reserve 
for  litholapaxy,  the  mortality  would  have  been  reduced  to  five  per  cent. 

KECITRRENCE  OF  STONE, 

It  may  be  as  well  to  remark  that  the  relative  mortality  of  these  opei 
tioES  is  the  most  important  point  to  settle  in  any  disc^ussion  of  their 
spective  merits,  for  the  pmbability  of  recurrence  after  either  is  not  very 
great,  RecurreDce  after  opemtioiis  for  calculus  may  Im?  the  result  of  over- 
looking another  stone  or  a  fragment  of  a  stone  at  the  time  of  operation  and 
failing  to  remove  it,  or  it  may  be  caused  by  the  formation  of  a  second  stone. 
The  former  aa^ident  is  much  more  likely  to  occm-  io  litholapaxy,  but  of 
courae  no  operation  can  guard  against  the  latter  danger.  As  a  matter  of 
practiml  experience,  however,  statistics  go  to  prove  that  recurrence  is  no 
more  liable  after  litholapaxy  than  after  lithotomy,  probably  because  the^ 
recurrence  is  usually  caused  by  the  formation  of  another  stone. 
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Next  in  importance  to  the  rate  of  mortality  and  the  liability  !u  recur-     , 
renoe  in  deciding  the  choice  of  an  operation   for  vesical  calculus  is  ui^H 
doubtedly  the  experience  of  the  individual  sui'gtKJu.     It  should  be  reraera- 
l>ered  that  American  surgeons  will  probably  never  have  the  experience  in 
crushing  stones  which  has  been  obtained  by  their  Anglo-Indian  brethren, 
and  it  cannot  be  denied  that  litholapaxy,  which  always  requires  a  speciiil 
tiTiiuing,  is  much  moi-e  difficult  in  children  than  in  adults,  in  spite  of  their 
relative  go<jd  health  and  endurance  of  operative  procedures.     Even  Keegan 
says  that  **  the  crushing  of  a  stone  in  a  boy's  blatlder  is  not  an  operation 
which  every  surgeon  in  this  iNjuntry  [Euglaud]  is  expected  to  be  able  Uj^^ 
perform.     It  is  an  opcratiun  for  tliose  who  have  enjoyed  unusual  opportii^| 
nities  for  ]>erfeeting  themselves  in  the  use  of  the  lithotrite,  and  it  is  not  on 
all -fours  with  operations  of  emergency,  such  as  tracheotomy.  .  .  *  No  sur- 
geon who  1ms  lieen  deprived  of  opportunities  for  learning  the  use  of  the 
lithotrite  need  be  ashamed  to  contess  that  he  feels  himself  unable  to  perform 
litholapaxy  in  young  boys."      He   acc<*mpanies   this  statement  with   the 
claim  tliat  such  patients  should  be  ti*ansferred  to  the  care  of  one  skilled  in^ 
performing  litholapaxy,  ao  argument  which  will  hardly  hold  in  Amerii*d||H 
because  the  opportunity  for  gaining  great  experience  in  that  practit*  here 
is  rare.     In  another  place  Ket:'gau  says  that  **  the  surgeon  who  meets  with 
cases  of  stone  only  at  rare  intervals  during  his  eareer  will  be  acting  more 
wisely  if  he  adheres  to  lateral  lithotomy  or  suprapubic  cystotomy/'  an<l 
adds  that  *'no  one  should  attempt  to  |>erform  it  [litholapaxy]  until  he  ha 
first  gained  some  practical  ex|)erieuce  of  it  in  adult  males.'' 

There  can  be  no  doubt  of  the  fact  that  a  cutting  operation  is  abhorren 
to  the  lay  mind,  whereas  the  trauniatism  from  crushiue  a  stone,  although 
may  be  equal  to  or  far  greater  than  the  cutting  o|>eration,  as  it  is  concenle 
inside  the  urethra  and  bladder,  does  not  excite  the  same  feelings,  and  there- 
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fore  cruBhing  will  always  be  more  popular  than  cutting.  But  it  should 
not  for  that  reason  alone  win  our  professional  approval ;  and,  without 
attempting  to  decide  this  doubtful  question  even  fijrthe  moment,  we  cannot 
avoid  statiugour  belief  that  the  average  American  surgetin  will  attain  l>etter 
results  from  the  suprapubic  operation  for  stone  in  children  than  by  attempt- 
ing the  crushing  operation^  but  that  the  latter  is  allowable  if  tiie  surgeon  has 
bad  considerable  experience  in  litholapaxy  in  adults. 

Lateral  and  SuprapubiG  Litkotovuf  comfjarefL — ^Wheu  a  cutting  oj>era- 
tion  is  decided  U|)on,  should  the  hiteral  or  the  suprapubic  route  be  given 
the  prefereuoe  ?  The  choice  between  supmpuhic  and  lateral  [>eriueal  lithot- 
omy depends  not  merely  upon  the  mortality  but  upon  the  after-eonsequences 
to  the  patients.  The  mortality  for  the  two  from  existing  statistics  would 
seem  to  be  very  nearly  equal,  that  for  lateral  lithotomy  being  5,2  fx^r  cent., 
aeoofxiing  to  Barling  and  also  according  to  Keegan's  statistics  of  ojw.Tatious 
done  in  the  Punjab  in  1896,  embracing  a  series  of  three  hundred  and 
aeventy-three  cases  altogether.  We  have  already  given  our  n^as^jus  for 
believing  that  the  mortality  of  the  suprapubic  oiw^ration  wnuld  not  be 
greater  than  that  of  the  lateral  method,  aud  would  prolmbly  be  less.  So 
we  may  at  least  assume  that  there  is  nothing  to  favor  latend  lithotomy  in 
this  respect.  Of  the  immediate  dangers  wliieh  are  to  be  charged  against 
the  suprapubic  oj>eration,  those  of  pcTitoniti.H  and  urinary  infiltration  have 
generally  been  given  the  fir^t  pla*^*,  but  eveu  such  an  opix)ncnt  of  this 
operation  as  Barling  admits  tliat  they  have  been  overestiniate<i  Urinary 
infiltration  also  occurs  after  perineal  lithotomy,  and  probably  the  dilFerence 
between  the  two  in  this  res^Jeet  is  not  great 

What  secondary  Cf.^n sequences  are  to  be  charged  a^inst  these  operations  ? 

la  suprapubic  lithotomy  there  is  the  possibility  of  a  urinary  sinus  whirh 

may  persist  for  months,  but  is  of  rare  occurrence.     Its  formation  probably 

<lef>ends  upon  too  long  maintenance  of  suprapubic  drainage^  and  it  has  a 

tendency  to  close  spoutaneously  ;  l>ut  if  it  sbnuld  j>ersist,  a  trilling  plastic 

operation  would  undoubte^lly  effect  a  cure.     A  urinary  fistula  is  certainly 

more  frequent  atVr  the  lateral  ojwration  than  after  the  supnipubic,  and 

it  is  very  much  more  difficult  to  cure  by  a  plastic  operation.     Incontiueuce 

«f  urine  persisting  for  some  time  is  a  frequent  consecpience  of  periueal 

lithotomy,  and  wounds  of  the  rectum  and  of  tlie  seminal  vesicles  or  their 

^uctd   are  also  not  infrequent.      As   has  been   cousidercd  in   Dr.   Hunt's 

Article  (vol.  iii.  p.  596),  the  frequeucy  with  wliicb   imjjoteuce  followB  this 

c^peration  is  probably  overesti  mate*l,  but  there  can  be  no  question  that  this 

lamentable  condition  is  not  very  uncommon. 

On  the  whole,  we  may  conclude  that  suprapubic  lithotomy  is  an  easier 
operation  than  the  perineal  operation,  involving  no  more  danger  to  life  and 
Csonsiderably  less  danger  of  disiigreeable  couseq urm-es. 

Vesical  calculus  is  rare  in  the  female.  Freyer  estimates  that  it  oci-urs 
ODoe  for  every  thirty  ceases  in  the  mnle,  Litholapaxy  is  the  best  method 
for  removing  stones  from  the  bladder  in  girls,  unless  the  calculi  are  of  un-  | 
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usually  large  size  or  very  adherent  to  the  walla  of  the  or^n*     If  a  cuttii 

operatiou  is  necessary,  the  suprapubic  lUtithcKl  is  to  be  preferretL     In  lithe 

lapaxy   it  may   be  iieeessarv  to  have  an  assistant  compress  the  umthr 

around  the  instruments  in  order  to  prevent  leakage  of  the  fluid  from  th€ 

bladder. 

OPEUATIVE   TECHNIQUE. 

PrejMiratioihH, — It  will  Ix*  well  to  give  some  details  as  to  the  perform*! 
anee  of  the  modern  o|M:Miitious.  In  the  first  plaee^  all  the  precautions  uf ' 
aaeptic  surgery  must  be  observed.  The  instruments  must  be  thoroughly 
j^terilizeil,  and  it  is  most  convenient  to  do  this  by  boiling  in  a  one  i>er  *X'ut.| 
c^rl>onate  of  sodium  solution.  The  hands  vi'  all  persons  who  are  to  take 
part  in  the  operation,  as  well  as  all  irrigating  fluids,  lubriciints*  silk,  catgut^l 
sponges,  towels,  and  so  on,  must  Ije  steriliztnl  by  the  ortlioary  methods. 

The  patient  must  be  prejmreil  tlu'  0].>eration  by  a  thorough  shaving  of  I 
the  |iarts,  including  the  jM'rineum,  washing  them  with  soft  soap  and  apply- 
ing  a  dressing  wet  with  a  solution  of  1   to  lOOO  bichloride  of  mercury, 
which  should  l>e  left  in  place   from  two  to  six    hours,  l3eing   inspeotaH 
every  half-hour  to  see  that  the  skin   !s  not  too  much  irritated.     In  babies^ 
this  preliminary  sterilization  should  be  omitted  because  of  the  danger  of] 
the  aljsorption  of  the  mer<*ury,  and  also  Ijeciiuse  it  is  impossible  to  keep  the  ' 
parts  free  from  iM*iuc.     In  these  cases  the  pelvic  region  and  lower  part  of 
the  abdomen  should   be  thoroughly  ^vashc<i  with  soft  soap  and  water  at 
k»ast   four  times  in  the  twenty-f^iur   hours   preceding  the  operation,  andi 
coveretl  with   dry  aseptic  gauze  in  the    interval,  which  must  bi!  clmngedj 
whenever  it  is  wet  by  t!ic  urine. 

The  bladder  and  urcthni  should  have  l»ecn  thorf Highly  cleansed  by  fre- 
quent irrigaticms  for  at  leiist  twenty-four  hours  beforehand,  and  if  a  foul 
cystitis  is  piTsent,  sc^veral  days  should  be  devoted  to  tins  preparation  and 
also  to  the  administration  of  salol,  which  is  excreted  with  the  urine  and 
assists  in  rendering  it  aseptic.  This  preparation  is  even  more  imix)rtant  iu 
the  crushing  than  iu  the  cutting  opemtiuu.  The  fluid  useil  in  the  irrigatioii 
may  be  the  normal  salt  solution  or  Thiei^sch's  boro-salicy He  solution  in  one- 
quarter  or  one-half  strength.  After  the  anaesthetic  is  administered,  the, 
bladder  should  lie  given  a  final  wasliing  Ix^fore  the  operation  is  be^un.  It  J 
is  a  matter  of  ijidiffeR'ucc  in  children  whether  ether  or  diloruforra  laj 
employed  as  the  anaesthetic. 

The  Operation  of  Lliholap^ixy  in  Boi/s. — ^The  lithotrite  used  must  neces*  ] 
sarily  be  small  because  of  the  small  size  of  the  |mrta«     Freyer  states  that  I 
the  lithot rites  should  vary  in  size  at  the  angle  from  No.  5  t4>  No,  10  or  | 
ev^en  Xo.  12  of  the  Englisfi  s*;ale,  and  the  evacuators  from  No.  6  upward. 
The  evacuating- tube  should  not  be  over  seven  inches  in  length,  as  an  in- 
crease in  the  length  of  a  tul>e  may  impede  the  flow  of  fluid  through  it  BS 
much  iLS  a  reduction  of  its  diameter.     The  size  of  the  iil'ethra  in  cluldren  , 
varies  very  much,  and  it  is  statwl  that  it  is  not  unusual  to  see  a  child  of 
five  or  six  years  of  age  in  whom  a  No.  10  lithotrite  can  be  passed  with 
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ease*  It  has  been  remarked  that  the  early  (xxjurrence  of  puljerty  id  India 
has  undoubtedly  favored  the  n^^  of  Iithohiimxy  in  that  eouiitry.  Froyer 
statejsi  that  he  has  found  that  tfie  iiarrowi^t  part  of  the  uret[ira  in  these 
small  patients  in  the  anterior  two  inelies  of  the  |>enile  i>ortion.  The  largest 
possible  lithotrite  should  not  be  employed  in  any  ease,  because  the  urethra 
is  apt  to  swell  fn>m  the  eongestion,  any  irritation  making  tlie  instrument  fit 
more  tightly  towardaS  the  eloj^e  oi'  the  o|Miration.  It  is  eoosidered  abso- 
lutely necessary  to  have  the  lithotrite  congtructed  with  a  large  fenestra  in 
the  female  blade,  so  that  thej*e  shall  i»e  no  danger  whatever  of  elog<ring  by 
fragments.  The  cvacuatoi's  employ e<l  are  slightly  enrved  at  tlie  ti[),  and  a 
great  variety  of  both  lithotrites  and  evacuating-tubes  should  l>e  at  hand,  in 
order  to  enable  the  surgeon  to  use  the  largest  po,si^ible  instrument  in.  every 
case.  The  Indian  surgeons  seem  to  dread  the  division  of  the  meatus,  and 
resort  to  it  only  when  it  is  abwdutely  necessary,  although  it  is  difficult  to 
understand  ho%v  it  can  add  materially  to  the  danger  if  asepsis  lie  thor- 
oughly carrier!  out.  It  w^ould,  perhap,  Ik?  well  to  make  tins  iueision  a  few 
days  prt^vious,  and  thus  lessen  the  likelihtHKl  of  dangerous  etmsecjueoees. 
The  lithotrite  is  necessarily  very  delicate,  and  may  be  ruined  during  an 
operation  npjn  a  very  hard  stone,  so  that  a  second  instrument  shoidd 
dways  l>e  at  hand. 

The  operation  is  done  in  the  oirlinary  way,  but  the  stone  should  be 
nnished  as  eonijiletely  as  possible  iK'forc  any  fi-agmeuta  are  removed  with 
tiie  evaeuator,  in  order  to  diminish  tlic  numl>er  of  tijues  wiiieh  a  tube  neetls 
to  be  inserted  into  the  nrcthra,  and  so  lessen  the  traumatism  to  timt  amah 
The  n|x*ration  slioidd  Im  eotupleted  at  a  single  sitting,  no  matter  how  large 
the  stone  may  be,  and  the  neei:»ssity  for  this  precaution  has  alrwidy  l>een 
indicated  by  the  ca.ses  related  in  which  blocking  of  the  urethra  by  a  frag- 
ment produced  a  fatal  result.     Freyer  BUiies  that  in  his  experience  he  has 
almost  invariably  found  the  stone  lying  witti  its  lung  diameter  in  an  antero- 
iMKsterior  direction,  and  in  the  case  of  very  large  stones  it  may,  therefore,  lye 
neooBBary  to  turn  them  around  before  they  can  l>e  taken  in  the  grasp  of  the 
lithotrite.     Milton^  who  luis  had  a  large  experience  of  Htholapaxy  in  Cairo, 
JIgjrpt,  but  mostly  in  adults,  points  out  that  in  very  liard  stones  the  lx>st 
ylan  is  to  screw^  the  lithotrite  firmly  upon  the  stone,  wait  an  interval,  tighten 
^he  screw*  a  little  and  wait  again,  and  rejif^'at  this  pnxvss  until  finally,  and 
^^Jsually  in  one  of  the  intervals  of  waiting,  a  loud  report  wilt  be  la'ard  and 
^^  be  stone  will  be  found  to  have  split.     lie  points  out  that  a  hard  stone  may 
«^»e  expected  when  its  growth  has  been  slow  without  cystitis,  tlic  stone  being 
*^iavable  in  the  bhidder  and  ringing  very  elt^rly  under  the  stroke  of  the 
'^*^iaiid.     In  cases  in  which  the  liladdnr  is  tiglitly  contracted  an>und  a  large 
^*^oe  it  can  usually  be  separate  J  from  the  latter  by  slowly  acting  liydranlic 
*V)roe.     A  fi>untain  syringe  w'ith  a  very  small  nnzzle  should  l>e  em|doyed, 
^tid  a  pressure  of  twenty  inches  alxive  the  bladder  tried  first  and  gmdually 
^iicreased  to  thirty  and  even  fifty  inches  in  some  teases,  but  allowing  abnn- 
^nce  of  time  for  the  bladder  to  dilate,  for  time  is  a  very  important  element 
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of  success.     It  is  seldom  that  the  complication  of  a  stone  in  a  di  verticil  I U! 
or  projectiog  into  the  ureter  is  met  in  children,  but  it  is  not  nucommun  t( 
have  a  part  of  a  stone  project  into  the  urethra.     The  stones  which  pro- 
ject into  the  bladder  from  a  diverticulum  or  the  ureter  can  sometimes  be 
seizeil  by  tlicir  vesical  end  with  the  litliotrite  and  slowly  twisted  out  of  th< 
pocket  and  crushed,  but  such  cases  are  not  satisfactory  for   Htholapaxy 
and  suprapubic  section  is  preferable.    Stoue.s  which  lie  partly  in  the  urethra' 
can  generally  be  pushed  back  iuto  the  bladder  and  then  crushed  as  usual. 

If  s{)a3m  of  the  bladder  takes  place  during  the  crushing,  the  lithotrite 
must  l>e  left  at  rest  until  the  spasm  is  over,  and  if  it  occurs  while  the  evacu- 
at  or  is  in  the  bladder^  the  Huid  should  be  allowed  to  escape  from  that  organ. 
If  these  precautions  are  not  observed,  there  is  danger  of  rupture  of  the 
bladder.     Sometimes  the  last  fragments  are  very  difficnlt  to  fiud»  Ijiit  tliey 
can  be  enticed  gradually  towartls  the  orifice  of  the  urethra  by  employing 
the  suction  force  of  the  aspirator,  w^heu  the  ran u la  is  to  be  withdrawn  and 
the  lithotrite  introduced  and  made  to  seize  the  fragment  as  it  lies  at  the 
neck  and  to  crush  it  at  once.     In  some  eases  it  may  be  necessary  to  intro- 
duce a  finger  into   the  rectum  to  remove  the  stone  from  some  pocket  or 
direct  it  into  the  jaws  of  the  lithotrite,  or  to  displace  some  fnigment  which 
has  gone  to  an  outlying  part  of  the  bladder.     At  the  Ix^ginuiug  of  aspi 
tion  the  canula  should  Ix^  kept  in  the  ceuti"c  of  the  bladder  above  the  bos 
and  moved  alx)ut  sligfitly  in  order  to  ccjmpictely  evacuate  the  fragmeut%. 
but  towards  the  end  it  should  l>e  deprcsswl  towards  the  biisi\and  finally  the 
canula  should  be  turntd  over  so  tliat  the  eye  on  the  conaive  side  can  \ye 
directed  tow^ards  the  fragments  which  may  lie  in  this  situation.     Towards 
the  end  of  the  evacuation  the  hand  should  rest  a  few  st^conds  after  each 
compression  of  the  bulb,  in  oiiler  to  give  the  debris  time  to  settle  again 
about  the  catheter,  and  then  the  bulb  may  be  allowed  to  cx[>and  and  aspi- 
rate them.    Freyer  also  points  out  that  in  tht^e  little  patients,  on  account  of 
the  small  size  of  the  evacuating- tul)e  and  the  coniparative  weakness  of  the 
stream  thrown  through  it,  the  click  of  the  fragments  against  the  tube  is  not 
BO  distinct  as  in  the  case  of  adults,  and  a  very  careful  search  is  neoeseary  in 
order  to  make  sure  that  all  fragments  have  been  removed,  for  complete  ^B 
removal  is  particularly  nec^?ssary  in  child ix^n,  as  has  already  been  explained*  ^B 
The  after-treatment  of  a  case  of  litholapaxy  is  simple,  oonsisting  merely  in 
abundance  of  drinking-wnter,  rest  in   bed,  and    irrigation  of  the  bladder 
daily  or  twice  a  day  until  the  urine  becomes  clear.     The  active  treatment  ^_ 
will  be  needed  only  for  a  few  days.  ^m 

Suprapiihk  Ot/doloini/, — Distention  of  the  rectum   by  tlie  rectal  balhxjii 
is  seldom   necessary,  as  a  mere  distention  of  the  bladder,  especially  in  a 
child,  will  usually  carry  the  peritoneal  ibid  u|i  above  the  pubic  bone  and       I 
bring  the  extra-pcritoncal  part  of  the  anterior  wall  of  the  bladder  w^ithin 
reach.     Sc^me  surgeons  have  claimed  that  it  is  not  necessary  for  the  bladder        i 
to  be  very  completely  distendetl  if  the  incision  thixjugh  the  abdominal  wall        I 
be  carefully  made  so  as  not  to  wound  the  peritoneum,  even  if  it  shoidd 
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pressent  ii^M\  for  the  pcritoDeal  fold  can  then  be  sufficiently  retraet^i  with 
the  finger-tip.  Other  siirge^jos  prefer  air  for  distendiug  the  bladder,  but  it 
isdii&eult  to  measure  the  amount  of  inflation.  It  is  preferable  to  place 
the  child  in  the  Trendelenburg  position,  although  this  is  not  absolutely 
Deoessary.  A  table  can  easily  be  improvised  for  this  piiri)08e  by  taking  a 
wide  board  long  enough  to  reach  from  the  patient^s  knt\'  to  the  head,  and 
elevatiug  one  end  of  tliis  upcm  a  suitalile  support  (a  chair  or  box)  resting 
upon  the  operating -table,  so  that  it  shall  be  held  at  an  angle  of  about  forty - 
five  degrees*  The  patient  is  plaeeci  upon  the  inclined  |)lanc  with  the  head 
downward  and  the  legs,  bent  at  the  knees,  hanging  over  the  ii2>per  end^ 
which  should  be  cx>vei\*d  with  a  folded  blanket 

The  incision  is  made  in  the  median  line,  and  probably  the  surgeon  will 
prefer  to  stand  on  the  letl  side  of  the  patient,  so  that  the  riglit  hand  shall 
be  in  pi>sition  to  ininiduee  into  the  bladder  if  nt^-essary.  The  incision 
through  the  skin  should  extc^nd  from  the  upper  hornier  <jf  the  pubic  Ijone 
for  an  inch  and  a  half  or  more  dintlly  upwaixl,  and  should  be  tarried,  if  pos- 
iible,  through  the  liuea  albi.  A  slj^j^lit  openiug  of  the  sheath  of  tlie  nuiscle 
upon  either  side  is  a  matter  of  indiffei'ence.  The  }>yramidal  muscles  must 
often  be  separated  by  the  scissors  on  account  of  the  iuterlaciug  of  their  fibres. 
The  incision  should  l)e  amtiously  da^i>euetl  until  the  pro|)entoueal  fat  is 
reached.  The  finger  is  theu  i  nserted  into  the  lower  angle  of  the  wound, 
dose  behind  the  pubic  Ijoue,  and  worketl  downwai-d  through  the  fat  until 
die  anterior  >vall  of  the  bladder  is  felt,  when  the  tip  of  tlie  finger  is  hooked 
backward  against  the  anterior  w^all  and,  with  the  fing*  r-nail,  the  properi- 
toneal  f«t,  and  with  it  the  fold  of  peritoneum  if  it  extends  down  so  far,  is 
siripjKxl  up  from  the  anterior  wall  of  the  bladder  and  pushed  into  the  upper 
angle  of  the  wound.  The  wall  of  the  bladder,  when  it  is  uncovered  by 
peritoneum,  can  be  recognized  by  its  pale  fleshy  color,  the  large  veins  on 
its  surface,  and  sometimes  by  the  distinct  muscular  fibres. 

The  anlerior  wall  and  fundus  l>eing  thus  well  exposetl,  a  short,  strongly 

curved  needle  threaded  with  stout  silk  is  passed  through  it  on  one  side  of 

^le  median  line.     The  ends  of  the  silk  thread  are  then  knotted  so  as  to 

'■aake  a  long  loop,  and  the  needle  iijtroductij  again  on  tlie  other  side  of  the 

KiKidiau  line  in  the  same  manner.     lo  passing  the  needle  large  veins  must 

fce  avoided.     Tension  being  made  on  these  two  loops,  an  incision  is  made 

fcietween  them  in  the  median  line  or  a  little  to  one  side  in  order  to  avoid  a 

"^^ein  which  is  often  found  in  this  situation.     The  loops  of  tliread  serve  as 

^^etnictors  to  hold  up  tli*^  bladder  when  it  collapses,  and  the  finger  must  be 

^•Merted  immediately  when  the  incision  is  made,  to  allow  thorough  explora- 

'^iuD  of  the  interior  of  the  liludder  liefore  all  the  water  escapes.     The  size 

^f  the  stone  is  ascertained,  and  if  it  is  small  enough  to  pass  through  the 

^HciiioD,  a  pair  of  lithotomy*forceps  is  ins<>rt«xl  and  the  stone  rcmovt^.    The 

UlcUon  should  be  made  larger  if  neot^asary  to  jwrniit  easy  extraction  of  the 

I  •tone,  as  it  is  im[>ortant  that  the  edges  of  tlte  bladder  wound  should  not  be 

^K       injured.     The  wound  may  be  extendetl  upward  as  far  as  the  peritoneal  fold. 
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which  can  usual ly  be  recognized  by  careful  inspection  of  the  parts  in  the 
upper  angle  of  tlie  woiuid,  and  also  downward  through  the  anterior  wall  of 
the  bladder  towards  the  neck,  but  not  too  far,  for  troublesome  hemorrhap 
may  take  place  from  the  cirt*ular  veins  which  lie  very  near  the  spbindir. 
The  wound  should  b*.^  eulargeil  with  the  scissors  and  not  U:»rn  with  the  atoML 
If  the  stone  iB  very  large  and  the  wound  in  the  abdominal  wall  too  narrow 
to  admit  of  easy  removal,  the  insertions  of  the  rectus  muscle  to  the  puUc 
bine  on  each  side  should  be  divided  transversely  close  to  the  bonew  Tbo 
transverse  incision  is  recommended  for  all  cafsee  by  some  autboritieBy  but  it 
is  not  nect^sary  unless  the  stone  should  l)c  of  immense  size,  and  it  involves 
the  danger  of  a  heniia  developing  later  in  the  st^ar. 

If  the  urine  is  very  foul,  before  o|>ening  the  bladder  the  edges  of  the 
wonnd  should  iye  protected  by  covering  them  with  steriliiced  vaBeltne  atnl 
packing  gauze  into  tlie  ot^'llnlar  sjmce  between  the  bladder  and  the  pnbee^  o** 
by  powdering  the  mw  surfac^j  with  aristt>l,  which  will  form  au  im[ 
film  ;  the  urine,  liowever,  should  not  be  very  foul  in  these  caseap  aa  tbe  ] 
liiuiiiary  treatment  of  washing  out  the  bladder  removes  the  greater  part  <^M 
the  mucus  and  pus. 

SUTURE   OF  THE  BLADDER, 

After  the  sUme  has  lieen  removed,  if  the  mucous  membrane  of  tbe  bla^d* 
der  is  found  to  be  in  good  eoudition  and  is  free  from  ulceration,  the  woudsd 

of  the  bladder  may  be  unitHl  by  sutures  intnxlucetl  in  the  I^ml>ert  Ikshlt^SL 
The  ut:M^lle  should  be  a  fuIW-urved  one,  either  a  Hagedora  or  an  ordina^arr 
surgical  needle,  and  the  finest  silk  should  Ije  employed.     Tbe  edges  of  tX»c 
abdominal  wound  uuist  l>e  strongly  retmcted  and  the  bladder  held  up  ^^  • 
the  strong  sutures  alrcwly  pas.sed.     The  first  suture  is  introduced  at  u  - 
lowest  angle  of  the  wouud  on  the  anterior  wall  of  the  bladder,  the  need  I* 
picking  up  only  the  mus(-*leand  taking  only  a  small  bite  on  each  side*    Tbi* 
.stitch  is  tied,  but  the  ends  arc  left  long  iu  order  to  hold  up  the  anterior  waJ* 
of  the  bhwlden     A  series  of  these  sutures  is  passed  about  an  eightli  <»f  a^* 
inch  apart  until  the  wouud  has  bec^n  completely  united.     The  ends  are  ite^  ] 
cut  short  and  a  second  tier  of  sutures  passed  outride  of  thcm^  reinfuroUiS 
the  fii'st  tier.    The  two  loops  of  silk  thread  should  then  \ye  cut  and  reokXff^ 
and  if  they  have  torn  the  bladder- wall  during  the  retraction,  two  or  th*** 
Leml>ert  sutures  should  l>e  iutroducc^l  at  those  points.     The  external  wo***"** 
should  ]n2  packed  with  iodoform  gauze  and  an  external  dressing  applied* 

Aftar-Treatment. — The  after-treatment  will  vary  according  as  ^ 
wiiund  iu  tiie  bladder  is  sutuitnl  or  Itft  open.  If  it  is  chjscd  by  sutui^^ 
catbeier  should  lie  secured  in  the  ui\?thra  and  omneiied  with  a  sijihou-t*^*'' 
the  end  of  which  lies  umler  the  surface  of  some  fluid  iu  a  jar  by  thr  t^' 
Some  surgeons  prefer  tu  have  the  catheter  passed  at  regular  inter\*aW"^ 
every  two  hours  at  first.  Others  allow  tJie  ^»atient  to  evacuate  tlie  hlad^*"^ 
in  the  natural  way.  Catheter  draini^,  liowever,  a{>{itmrs  to  be  the  aafi^ 
method,  and  daily  irrigation  should  he  carried  out  in  any  cmm*     It  *** 
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bladder  is  to  be  drained  by  the  wound,  we  prefer  to  suture  the  wound  in 
the  bladder  arouod  tlie  tube,  as  this  hastens  the  closing^.  The  best  drainage- 
tube  is  a  soft  rubber  eatlieter  of  large  size,  secured  so  that  it  will  just  reach 
to  the  base  of  the  bladder  and  yet  not  touch  it.  It  can  be  tied  in  by  the 
silk  retracting  threads  and  then  connected  with  the  siphon-tube.  The  rest 
of  the  wound  should  be  firmly  packodj  and  the  dressing  must  be  changed 
every  bix  bouna  at  tii-st. 
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While  the  operative  treatment  of  malformationfi  of  the  gentto-urinaiy 
organs  has  not  materially  changed  since  the  Lssuance  of  the  first  volanies 
of  this  Cyclopaedia,  yet  the  psychical  and  other  manifeBtation^?  produced 
by  any  alteration  of  these  organs  are  more  and  more  appreciated  as  cl initial 
experience  has  demonstrated  the  potency  of  their  influence. 

The  subtle  and  far-reacliing  inrtuenee  of  the  sexual  apparatus  has  been 
noted  for  many  years^  but  the  mental  perversions  (sometimes  permanent  in 
their  influence)  have  been  hut  recently  fully  comprehended.     The  relief, 
therefore,  of  malformations  becomes  the  duty  of  every  practising  physician 
and  surgeon,  and  such  i^lief  should  be  offered  before  the  child  arrives  at 
an  age  when  he  is  subjected  to  the  annoyance  of  thoughtless  and  unkind       i 
playmates.     Well-planned  and  skilful  surgery  can  often  greatly  assist  \d^^ 
improving  the  physical,  and  with  it  the  mental,  condition  of  these  unfortu-  ^ 
nates,  and  the  family  physician  should  be  prepared  early  to  give  sound, ^^ 
sensible,  and  judicious  advice*  ^M 

Greatly  as  the  removal  of  sound  organs  is  to  be  deprecated  under  ordi- 
nary conditions,  yet,  where  child  bearing  is  ahsolutely  im|K>ssible,  the  re- 
moval of  potential  organs  before  the  age  of  puberty  will  prove  a  blessing 
botli  physically  and  psychically*  ^M 

Abaeiice  of  the  Acrotum  is  seldom  found  without  other  deficiencies,  but^i 
the  testicle  may  be  in  the  canal,  as  in  cr^-^itorchidism,  or  this  organ  may  be 
displaced  into  tlie  perineum  or  into  the  fatty  tissue  of  the  buttocks ;  again^^^^ 
b*>th  organs  may  be  found  in  one  sac  when  the  other  is  vacant.     When  in 
this  position  they  must  be  uncov^ered  by  ojx?ration  and  brought  into  thCj 
scrotum  if  this  sac  is  present,  the  cords  iTcing  left  intact 


ADHERENT   PREPUCE; 


ELONGATED  OR  CONTRACTED   PREPUCE; 
PHIMOSIS. 


Added  clinical  experience  confirms  the  assertions  made  in  volume  iii, 
that  adherent  and  contracted  prepuce^  both  in  the  male  and  in  the  female^ 
has  a  most  decided  influence  in  producing,  through  irritability  of  the  genit 
nerves,  those  neurotic  conditions  manifested  by  malnutrition,  choreic 
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irregular  muscular  m(»venients,  uncertain  or  staggering  gait,  vesical  irrita- 
tion, incontinent'e,  and  many  kindred  disorders. 

By  interferi'nce  with  the  growtli  of  the  glans,  and  by  retention  of  the 
hardened  snit^ma,  both  neurotic  and  erotie  tendencies  may  be  deveh>|3ed. 
Fortunately,  the  mania  for  the  removal  of  thirt  useful  pi^putial  protection 
of  the  glan?*  penis  in  the  young  raah^  has  largely  disappeared,  and  its  sac- 
rifit^  is  not  indicated  unless  iTsultant  symptoms  show  that  it  is  exercising 
a  deleterious  intluent*i\  Early  attention  to  the  freeing  of  the  glans  from 
tJie  adherent  fold  of  the  prepuce  has  al)uudantly  demonstrnttKl  its  frasibility 
in  tlie  first  few  weeks  of  life.  Subsequent  cleansing  by  the  mother  will  be 
sufticient  to  prevent  readhesion. 

The  methods  of  operatinn  have  13641' u  fully  described  in  volume  iii. 

Adhesion  of  the  prcpuct-  in  the  female  is  sometimes  the  canst*  of  de- 
fective as  well  as  of  <\xt!essive  sexual  desire^  and  freeing  of  the  hood  from 
the  glaiLs  elitondis  is  followed  by  normal  oonditiona.' 

Both  in  males  and  in  females  the  most  healthy  conditionj  and  the  one 
least  likely  to  lead  to  masturbation  and  irritation,  is  a  freely  movable  pre- 
puce whieii  can  readily  be  cleansed. 

In  feeble-minded  children^  where  the  power  of  self-control  is  weak, 
spci'ial  care  should  be  taken  that  the  glans  [>enis  te  fi'eed  irom  any  adhe- 
mUy  in  oi-der  that  genital  iixitation  may  be  lessened.  AVhen  this  can- 
nut  be  obtained  by  stripping,  dilatation,  or  incision,  circumcision  is  war- 
ranted. The  local  application  of  cocaine,  or  of  eueaine,  is  often  all  that  is 
required  for  operation,  esf^ecially  when  the  primar)'  puncture  of  the  hy|x>- 
dei-nnc  nt*edle  is  nmdei-ed  painless  by  the  free  use  of  ice  and  salt,  or  by 
ethyl  chloride,  c>r  when  infi  It  ration  anaesthesia  by  Schleich's  fluid  is  employ  e<l. 


HYPOSPADIAS. 

The  question  of  necessary  oixTation  will  be  governed  by  two  considera- 
tions: first,  the  primary  iiuj>ortancc  of  securing  marital  fertility  to  the  in- 
dividual ;  second,  the  appearance  of  the  organ  and  tiie  psychical  effect  of 
Ae  defonnity. 

When  the  meatus  is  near  the  glans  penis  the  semen  can  Ijc  deposited 
'HthiD  the  vagina,  and  fecundation  will  be  probable.  When  the  corpus 
spongiosum  is  short,  and  the  meatus  is  in  the  anterior  [>ortion  of  the  urethra, 
tl*o  seamen  may  be  discliarged  by  recurvation  in  an  outward  ilircction.  The 
*^**ial  can  sometimes  be  straiglitened  by  the  individual  himself  by  traction 
ttpon  the  dorsum  during  cNjition. 

Lengthening  the  corpus  s|)ongiosum  is  an  exceedingly  difficult  matter, 
w  i^eoontourtiou  often  occurs  lor  a  considerable  period  after  the  performance 
of  a  plastic  procedure. 

When  the  o|>euing  is  far  l>ack,  even  in  the  anterior  scrotal  portion  of 
the  organ,  and  jmrticidarly  when  it  is  |K)sterior  to  this  [Kiint,  ft*cundation 
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becomes  impossible,  and  operative  treatment  is  imperative.  The  buildings 
of  a  oi'ethra  along  the  under  surface  of  the  \wn\s  is  beset  with  mauy  ditti- 
culties.  The  frequent  exit  of  urine,  the  disturbing  power  of  erections,  the 
extremely  attenuated  eondition  of  the  skin  secured  fur  flaps,  and  the  diffi- 
culty in  maintaining  ase[»sis,  al!  enter  into  the  causes  whieh  so  frequent! 
result  in  failui*e. 

The  urine  may  l3e  temporarily  brought  out  through  a  suprapubic 
jK*rineiil  oj)ening. 

The  o|>erative  treatment  as  advised  by  Duplay  is  deseribetl  at  length  in 
volume  iii.,and  still  continues  to  be  a  favorite  method  of  proeedure;  but 
partial  failure  must  be  ex[^»eeted  in  a  very  large  proportifm  of  cases.  The 
patient's  friends  should  be  impressed  with  the  fact  that  repeated  attempts, 
even  five  or  six,  may  be  necessary  before  success  is  assured.  j 

Zoller  reports  twenty  cas(^«,  requiring  fifty-two  operations,  twenty-nine 
per  cent,  of  which  were  sei'ondary  ;  seven  were  completely  cured,  eleven 
were  partially  cured^  and  two  were  absolute  failures.  Failures  are  often 
due  til  lack  of  fxmiplcte  ami  free  dissection  of  the  flaps  which  are  brought 
from  the  sides  of  the  jicnis.  There  must  be  no  tension  upon  these  flaps,  or 
the  stitches  will  give  way  in  the  thin,  attenuated  tissues  which  are  involved 
in  this  o|>cration. 

If  single  silver  wire  quill  sutures  are  employetl,  the  shot  must  be  ex- 
ceedingly small,  lest  sloughing  be  product  by  their  weight  The  tissu< 
runst  not  Im  drawrt  too  tight,  or  the  same  result  will  ensue. 

The  safest  plan  is  to  main  tain  the  existing  urinary  orifice  until  after 
the  anterior  |)ortion  of  the  tube  has  been  manufactured* 

Laurent*  describes  an  operation  in  whieh  the  lateral  lx)rders  of  the 
defei'tive  urethral  walls  are  dissected  fi^e  and  sutured  togetlier  m  the  median 
line,  after  which  the  penis  m  slippcil  l)eneath  a  flap  cut  from  the  thigh  and 
abdomen,  which  flap  is  left  temporarily  as  a  bridge.  The  under  denuded 
surface  is  tlien  turned  up  and  fastened  to  the  fleshy  surface  of  the  thigh 
strip. 

EPISPADTAa 

Two  methods  of  proc€dui*e  are  possible:  to  unite  the  freshened  edj 
of  the  gutter  of  the  penis,  as  planned  hy  Dieflenhach,  Duplay,  and  Kron-^ 
leiu,^or  to  close  the  gap  by  fliips  taken  from  the  neighl>oring  tissue,  as  pi 
posed  by  N^laton,  Dollieau,  Thiei'sch,  etc.     Krimlein  divides  his  oiieratioi 
intt»  two  parts  :  fii-st,  the  fftrmation  of  the  glandular  portion  of  the  ureth 
acconling  to  the  method  of  Thiersch  ;  se<'ond,  the  forniation  of  the  peni 
urethm,  at  the  same  time  closing  in  the  fistula  by  thorough  f*i-esheninj 
of  the  surfaces.     He  employs  knotted  sutures  with  intermediate   platt 
sutures. 

Thiersch*s  method  consists,  first,  in  the  creation  of  a  perineal  fistula  ii 


He 

I 
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*  Biilletin  Acuclt«niu^  Roytile  de  Mederinc,  Belgium,  Bruxellea,  p.  620,  18dl, 
»  Bvitragtf  fur  klin.  Chir  ,  Tul>bigim,  Bd    xi  ,  1894,  H.  1 
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order  to  divert  the  stream  of  urine.  Second,  closure  of  the  gutter  in  the 
glans,  the  incisioo  being  made  upon  both  sides  with  a  sharjj  aogle  inward, 
m  that  in  the  middle  there  is  a  wedge-shaped  pieee.  The  border  of  the 
l^itter  is  fresheued  on  the  side  of  the  ineisiou,  and  the  flaps  are  drawn  over 
and  united  by  twisted  sutures.  Thii*d,  thf  sides  of  the  |KiniIe  portions  of 
the  gutter  are  dissected  back,  forming  a  right-angled  flap  on  Ijoth  sides  of 
the  gutter;  one  flap  has  its  base  inward,  tlie  other  outward.  Tlie  flap  is 
then  turned  over  so  that  the  skin  side  is  underneath,  and  the  two  flaps  arc 
brought  across  and  sutured  by  means  of  knotte^l  sutures  in  such  a  manner 
that  the  faces  of  the  flaps  are  brought  into  apposition.  Fourth,  closure  of 
the  remaining  defect  between  the  canal  of  the  glans  and  the  canal  of  the 
l>enJs.  For  this  purpose  a  [jerforating  window  is  made  thi'oiigh  the  entire 
prepuce.  Lt>ngitudinal  sei'tions  of  the  arcii  of  the  break  between  the  glan- 
dular and  penile  urethra  are  freshened,  thus  leaving  a  floor  for  the  tulje, 
after  which  the  glans  is  pushcKl  through  the  piTputial  window,  the  edges 
of  which  are  stretched  asunder  and  sutured  to  the  iVi-shcnc*!  surfaces*  The 
posterior  part  of  the  prepuce  is  stitchetl  b>  the  border  of  the  wound.  Fifth, 
the  clttsure  of  the  jxisterior  |)art  of  the  canal  is  cflected  by  two  flaps  taken 
from  the  aMorainal  wall,  the  first  flap  b<'ing  in  the  form  of  au  equilateral 
triangle  with  the  base  at  tlie  upper  half  of  the  creviei*.  Tliis  is  turned  over 
with  the  skin  side  inward  and  united  wnth  the  freshened  up|>er  margin  of 
the  penis.  The  second  fla|)  is  taken  from  the  abdominal  wall  ol*  the  other 
side,  and  is  four  angled.  This  is  turned  across  the  raw  surface  of  the  fii-st 
flap  and  sutureil  there,  the  resuUing  raw  area  on  the  ab<!omen  Ix'ing  allowed 
tu  heal  by  granulation.  Sixth,  after  the  completion  of  theses  operations, 
which  usually  i*e<juires  four  months,  the  jx^rineal  fistula  is  closed. 


EXSTROPHY. 

Exstrophy  is  so  commonly  associated  with  epispadias  that  the  subjects 
miist  naturally  be  considered  together.  Complete  closure  in  cases  of  a>n- 
Bwlerable  magnitude  is  uncommon,  but  a  sufficient  protection  for  the  pro- 
bpsed  jH>sterior  bladder- wall  can  often  l>e  sei'ured,  and  at  the  same  time 
the  orifice  is  narroweil  so  that  some  appliance  for  receiving  toe  urine  be- 
^mea  feasible.  In  such  eases^  as  in  hypospadias,  several  ojierations  are 
'^^piiiftd,  the  flaj>8  being  formed  from  the  region  best  nourishetl,  and  wliich 
cin  be  most  satisfactorily  turned  into  tlu^  opening. 

Rein  turned  the  in-eter  into  the  rectum  in  a  female,  the  ureter  being 
'inched  through  an  abdominal  incision  while  the  patient  was  in  the  Tren- 
tWetiburg  piDsition. 

Sannenburg  *  dissected  the  bladder  from  above  to  below,  almost  to  the 
level  of  the  ureters,  and  resected  the  posterior  wall  of  the  bladder.  He 
llien  detachetl  the  terminal  extremities  of  the  ui-eters  and  attached  them  to 
^**  inferior  angle  of  the  wound  at  the  base  of  the  penis. 


Arc-b.  G^n.  de  M^.,  September,  IBM. 
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Tx  this  soction  we  will  discuss  some  jKiints  in  regard  to  Hydr 
Retained    aud    Ec^tf>j>i(*  Testicle,   Gonorrho&a    io  Children,  and    Urethr 
Stricture  in  Chi  Wren,  the  discussion  l:)eing  supplemeotar)'  to  Dr.  Sturgis'i 
excellent  article  in  volume  iii.  of  this  work. 


HYDROCELE. 


In  dealinpr  with  a  hydr 


bear 


ind  that  the 
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with  a  hyrtroceJe  bear  in  mind  that  tiie  ease  may  he  acute  or 
chronic,  and  that  the  mere  term  hydrocele  does  not  indicate  to  which  group 
of  cases,  anatomically  considered,  a  j*atient  should  be  assigned,  A  child 
may  have  an  ordinary  hydnicele  of  the  tunica  vaginalis ;  a  congenital  hy^^M 
droecle,  in  which  the  funicular  process  opens  freely  into  the  peritoneal^* 
cavity  ;  an  infantile  hydrocele,  in  which  the  funicular  process  is  closed 
above  hnt  open  below ;  a  congenital  funicular  hydrocele,  in  which  the 
fiuiicular  procef^s  is  closed  betuAv  and  oj>cn  above ;  or  an  encysted  hydrocele 
4>f  the  coni,  in  which  the  funiculai"  process  is  clos<:*d  above  and  below,  but 
patent  between  the  two  points  of  elosuix?.  Gosselin  tells  us  that  encysted 
hydroeele  of  the  testicle  and  epididymis  is  not  encounteretl  in  children. 

Aeuk  Hi^dromky  ar  Acute  Vo(/inaittis. — This  is  an  acute  inflammation^ 
of  the  tunica  vaginalis  alone  or  of  the  tunica  with  the  epididymis  or  testieledH 
Vaginal  it  is  is  the  preferable  U*rm,  and  acute  hydrocele  is  an  undesirable 
de^^i  gnat  ion.      It    may  be  caused    by   wounds,   bruises,  or  the   continued 
pressure  of  a  firm  truss.     Varitius  febrile  maladies  can  produce  it,  sorae- 
time8  causing   iuHammation    of  the  serous   membrane   alone,  sometimes 
attacking  Iioth  tins  menil>rdne  and  the  testicle.     We  occasionally  find  acn 
hyditM-ele  during  or  after  scarlatina,  typhoid  fever,  influenza,  mumi^^,  acu 
rhrumatism,  and  erysi|>elas, 

Morris  tells  us  that  infantile  masturlmtion  occasionally  develojis  ii 
Intertrigo  is  a  cause,  though  an  infrequent  one.  Urethral  inflammatioQ^ 
t>y  affecting  the  epididymis  may  lead  to  acute  hydrocele.  The  condition 
<d"ten  paases  away  practically  witlKHit  treatment,  but  in  some  cases  it  jier- 
sistfi  and  leads  to  a  chronic  hydro<H}le,  An  old  hydrocele  may  inflame, 
but  such  a  condition  is  spoken  of  as  inflamed  hydroeele  and  not  as  acute 
liyth'ocele. 
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An  acute  hydrocele  is  treated  by  rest,  elevation  of  the  part,  the  applica- 
tion of  lead  water  and  laodanum  or  ichthyol,  the  use  of  an  ice-bag,  and 

occasionally  by  multiple  punctures  made  with  a  clean  tenotome  after  asep- 
ticizing the  scrotum.  If  puuotures^are  made,  we  must  afterwards  seal  them 
with  iodoform  collodion. 

In  treating  chronic  hydrocele  it  is  necessary  to  know  with  which  form 
of  the  complaint  \vc  are  dealing. 

Cbnffciiikd  Hifdroveie. — In  these  rare  cases  apply  a  trusft  in  order  to 
obliterate  the  free  [mthway  into  the  peritoneal  cavity*  It  is  not  wise  tu 
puncture  until  the  neck  is  oblitemtcd.  In  Mr.  Poland's  case  of  early  tai>- 
ping  death  followed.  After  the  neck  is  obliterated,  if  the  hydrocele  does 
not  pass  away,  multiple  punctures  aseptit^lly  apj>!ied  will  cure  the  case* 
If  the  attempt  to  obliterate  the  neck  by  pressure  fails,  asepticize  the  jmits, 
incise,  ligate  the  funicular  process  at  the  internal  ring  and  cut  it  off,  cut  it 
ofl'  above  the  testicle,  remove  the  process,  and  sew  the  cut  edges  of  the 
process  below  so  as  to  form  a  tunica  vaginalis. 

Congenital  hydrocele  is  often  associated  with  hernia.  If  the  hernia  is 
reducible,  it  is  pushed  up  and  the  neck  of  the  sac  is  obliteraUxt  by  truss- 
pressure.  If  it  is  irreducible,  the  parts  are  exjxised  by  incision,  the  funic- 
ular process  is  opened,  the  hernia  is  restored,  and  the  ojx^mtion  is  completed 
as  in  ordinary  congenital  hydrocele,  with  the  addition  that  the  cord  is  trans- 
planted to  l>etwcen  the  external  oblique  alxwe  and  the  internal  nblique  and 
trao&versalis  below  (Bassini^s  oi>eration  for  tlie  radical  cure  of  hernia), 

OonffeiiUal  Junieular  hjffhoceie  is  treated  in  the  same  manner  as  congen- 
ital hydrocele,  except  that  stitches  are  not  necessary  to  make  a  tunic,  because 
of  the  tunit'  being  alrt^dy  formed  by  the  closure  below  effei-ted  by  nature. 

An  infantile  hi/drotrlc  oft^n  gets  well  spontaneously.  It  is  held  by 
some  sui^ons  that  absorption  is  favored  by  the  administratiou  of  iodide  of 
potassium  and  by  the  lt»eal  use  of  collodion,  ichthyol  and  lanolin,  lead 
water,  vinegar  and  water,  or  a  solution  of  sal  ammoniac  (of  a  strength  of 
gr.  X  to  5j)*  Morris  tells  us  to  bnlld  up  the  general  health  of  the  mother 
and  t!ie  child. 

If  these  simple  means  fail,  multiple  punctures  aseptically  made  will  cure 
tbe  ease,  although  it  may  be  necessary  to  repeat  the  opemtion  once  or  twice. 
Ennjtttrd  hi^froreie  of  the  cord  van  usually  be  cured  by  multiple  punc- 
tures.    If  tlicsc  fail,  incise*  with  aseptic  care,  paint  the  interior  of  the  sac 
with  pure  carbolic  acid,  and  drain  for  a  day  or  two  with  iodoform  gauze. 

H^lrocde  of  the  limica  tmf^maUM  has  lieen  treated  by  many  methods. 
In  rare  cases  multiple  punctnn^s  or  simple  tapping  bring  about  a  cure,  but 
ftiich  a  ri'sult  is  not  to  l>e  anticipat^'d.  Many  surgeons  tap  and  inject  an 
inntant.  A  great  variety  of  materials  have  been  used  as  injections  {i*Kline, 
port  wine,  corrosive  sublimate  of  a  strength  of  1  to  5000,  alcohol,  etc.). 

Tlie  author  drxAS  nut  Ix^ieve  in  this  plan.  It  otlten  fails  to  cure.  Occa- 
sionally it  produces  violent  inflammatiou  or  even  sloughing  of  the  scrotum 
or  sac,  or  suppuration  of  the  sac. 
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Tapping  without  drainage  is  not  safe.     We  can  tap  and  theo  drain  by 
introducing  a  sLrand  of  catgut  through  the  trocar  and  iiit<»  the  sac  (Quattio 
Cioochi's  methml). 

The  surest  and  safest  method  is  incision.     Asepticize  the  pajts.     Ojj 
the  sac,  dry  its  interior^  paint   it  with  pure  carbolic  at*id,  pmk  it  wit 
iodoform  gauze,  and  dress  the  parts  with  sterile  dressings.     In  a  couple  of 
dayy  withdraw  the  gauze  packing  and  allow  the  wound  to  granulate.     Thia 
simjde  operation  is  usually  all  that  is  necessary  in  childmn,  lx?cause  the  sac^ 
is  thin  and  collapsible.     If  the  sac  happens  to  be  thick,  the  sui^;eon  should 
excise  tlie  parietal  layer  of  the  tunic  by  the  metlH>d  of  Volkraann. 

A  hydrocele  with  a  retained  testicle  is  cured  by  the  operation  which 
performed  to  transjilant  or  remove  that  organ. 

Undescended  and  Ectopic  Tcaiide. — Surgical  opinion  has  i^hifted  of  lati 
in  regard  to  the  advisability  of  attempting  the  transplantation  of  unde-^ 
seended  or  ectopic  testicles.  The  older  surgeons  leaned  almost  unanimously 
to  the  view  that  the  gland  should  be  let  alone  if  it  caused  no  trouble,  and 
should  he  removed  if  it  became  painful  or  inflamed.  The  elder  Gross  was 
of  the  opinion  that  attempts  to  place  the  organ  in  the  scrotum  were  certain 
to  prove  futile,  A 

One  reason  tor  this  pessimistic  view  %vas  the  general  c«3nviction  that  a 
retained  or  e(?topic  testicle  was  not  cafmble  of  Ijecoming  truly  functional. 
So  Curling  aasertetl»  so  Gross  taught,  so  Holmes,  Godard,  Folin,  and  others 
stated.  This  idea  has  apparently  i-eceived  confirmation  from  the  veterinary 
surgeons^  w4io  tell  us  that  in  cryptorchid  stallions  and  dogs  the  testicles  are 
invariably  funcdonless.  Lately  Griffiths  has  reaffirmcil  the  old  view  on 
the  strength  of  experiments  upon  dogs.  He  replaced  the  testicles  into  the 
abdomen  in  several  young  dogs,  and  found  that  whereas  the  glands  con- 
tinued to  develop  up  to  puberty,  they  faileil  to  pr(»duce  sperm atozoids. 
Broca  does  not  believe  the  organs  to  be  functional.  Curling  acknowledged 
that  such  j>ersons  might  become  capable  of  intercxjurse,  but  believed  that 
they  were  invariably  sterile, 

A  mass  of  evidence  of  another  character  has  accumulated  which,  id  ou 
opinion  J  renders  the  usual  view  untenable.  That  hi  many  cases  tlie  gland 
is  not  active  may  be  with  confidence  asserted,  but  that  it  is  functionless  in 
all  cases  cannot  be  for  a  moment  admitted.  In  most  instance»  the  gland 
is  at  iii*st  normal,  and  may  oontirme  normal  for  many  year^,  altliough  iQ^| 
the  long  run  it  usually  becomes  funetiouless  because  of  pressure  and  re- 
peated attacks  of  inflammation.  It  may  lie  function  less  at  pulierty,  and  it 
may  not  be  functionless  at  the  age  of  forty-five  (White's  case),  but  the  older 
the  patient  the  grciiter  the  likclihon<l  that  the  testicle  has  been  destn*yed. 

The  author  operated  in  the  Jeffersim  Hospital  upon  a  l)oy  of  fourteeD 
in  whom  the  right  testicle  was  in  the  alxlomen  and  the  left  was  in  the 
inguinal  cauaL  The  left  testicle  was  Ifrought  into  the  scrotum  by  ofieration. 
It  lias  remainetl  ihere  ever  since  (four  years),  and  the  boy  is  now  virile, 
although  the  right  te.sticle  still  remains  in  the  abdomen. 
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Beigel  report-ed  the  case  of  a  man  of  twenty-two  with  double  crypt- 
gOreliism  who  had  perfect  power  in  eonneetiou  mid  whose  semen  apiioared 
healthy.     (Ciiioted  by  Jaeubson  in  **  Tiie  Diiseases  of  the  Mule  Organs  of 
Generation.'*) 

Valette  removcMl  a  testl*'le  whieh  was  lodged  in  the  vajiinal  canal,  and 
on  eKnniining  the  van  found  that  it  eon  twined  healthy  semen. 

JacNjbson  says  that  there  are  at  lea^t  five  reported  eases  in  \vhich  perscms 
with  bilateral  retention  of  the  testieles  have  had  eliildrcu.  Curling  cyni- 
cally siigg^ts  that  in  sueh  etises  there  was  a  real  and  a  supjwsiHl  fatherj  but 
this  is  only  a  suggestion,  and  tlie  proofs  of  paternity  would  sutisfv  a  court 
of  law*  Monod  and  Artliand  assert  positively  that  in  many  such  eases 
the  testicles  are  fn net ional.  White  and  Martin  state  tliat  an  undoseeiidtd 
toiiticle  whieh  they  removed  from  a  man  forty-live  years  of  age  in  the 
course  of  an  oi>eratjon  for  strangulated  inguinal  hernia  was  found  to  be 
small  but  fully  functional,  although  *Mt  had  been  subjcet  to  a  nuuil>er  of 
inflammator}^  attacks."  (**  Genito*Uriuary  and  Venereal  Diseases,"  by  J. 
William  White  and  Rlward  Martin.) 

Johnson  studied  the  reeortls  of  eighty-nine  pc»st-morteras  on  supposed 
cryptorehids.  In  eight  no  testicles  were  found*  In  sixteen  cases  the  glands 
were  examined  with  tlie  microseojie,  and  in  three  cases  contained  semen* 
Ten  of  these  individuals  had  had  children. 

It  secerns  to  ns  cH?rtain  that  in  a  boy  with  ecta[)ic  or  rt^tiiined  testieles 
tliese  glands  may  be  nurnial,  but  as  years  go  on  there  is  a  great  risk  that 
they  will  be  destroyed  by  pressure,  by  attacks  of  inflammation,  or  by  sar- 
coma ;  henct^  in  some  eases  we  should  try  to  transplant  theui  into  the 
scrotum,  and  should  do  so,  if  possible,  before  puberty, — that  is,  l)efore 
destruction  is  a|)t  to  take  place.  The  glands  are  less  likely  to  be  destroyed 
in  abdominal  retention  than  in  inguinal  retention  or  iu  ectupy. 

In  case8  where  tJie  tcstielc  is  retained  within  the  abdomen  transplanta- 
tion is  oflen  impc^ssible  and  always  diflieult.     It  is  cpiite  imjwsslble  when 
the  gland  is  far  |X)sterior ;  it  is  possible  when  it  is  in  the  iliac  region  or 
lja**k  of  the  alxlominal  ring.     In  a  case  of  bilateral  abduminal  retention 
Guelliot  sueeeeiled  in  bringing  one  testicle  into  the  serotuni.     Two  yeare 
later  the  youth  possessed  sexual  power.     Nevertheless,  when  we  consider 
^        the  risk  of  oiH^ration  and  tlie  fact  that  testieles  retained  within  the  alwlomen 
H        ttre  nut  exposed  to  injury  as  are  testicles  retained  in  the  eanal  or  ecto]>ic 
H       tesUiJes,  and  the  fact  that  such  Hubjects  may  be  sexually  active,  we  are  loath 
H       to  advise  operation.     It  iKX-asiunally  happens  that  tlie  testicle  will  des<^end 
^L       t'veu  after  years  of  retention.     Curling  prevcnttMl  such  descent,  which  he 
H       regarded  a.s  a  misfortune^  by  the  use  of  a  truss.     It  Is  wiser  to  let  the  testicle 
H       degiiiEnd  if  the  teudenc^y  to  do  so  exists,  and  then  try  to  transplant  it  if  the 
^B       descent  fails  to  betx^me  (Mjmi>tete.     If  there  be  a  hernia  in  a  ease  of  abdom- 
H       inal  retention  we  should  certainly  operate  to  cure  the  hernia,  and  can  deter- 
H       mine  during  the  operation  for  hernia  if  transplantation  is  possible.     If 
H       in  a  case  of  alxlounual  retention  a  tumor  forms  or  severe  attacks  of  pain 
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nt'cur,  tJie  testicle  must  be  exposed  by  iDciision.     The  glaud  is  transplanted 
if  it  is  in  good  condition  and  if  trans^pl nutation  is  poBsible ;  it  is  removed  if 
badly  diseased,  ond  even  if  not  badly  diseased  when  it  cnnnot  Ix^  l)rought 
into  its  uonnal  position.     If  the  p<-^rutuiii  is  deficient  on  the  &ide  of  the  re- -^^ 
tention,  transplantation  is  not  ieasible.  ^M 

In  erural  eetopy  some  surgeons  try  to  push  the  testicle  into  the  abdo- 
men and  keep  it  in  by  the  use  of  a  truss,  Otlier  surgeons  remove  the 
testicle.  It  lias  Ijeen  suggej^tetl  by  White  and  Martin  that  there  is  no  insur* 
mountable  surgical  obstaele  to  transplantation^  and  we  would  be  disp<iwd  to 
make  the  attempt  if  the  glaud  was  apparently  healthy,  the  eonl  was  long 
enough,  and  a  st^rolal  cavity  existecL  It  would,  of  course,  be  necessary  la 
cut  PoLijKirt's  ligament.  If  the  testicle  is  diseased  or  cannot  Ikt  trans* 
planted,  remove  it. 

In  peiint^l  ei*topy  transplantation  is  usually  possible*  In  this  condition 
the  t^^tielc  is  much  expo&ed  to  injury,  and  if  hopelessly  damaged  it  should 
be  removed  ;  otherwise  it  shoold  bi*  placed  in  the  scrotum,  if  there  is  a 
scrotum  to  receive  it  In  this  form  of  eetopy  the  cord  is  always  loug 
enough  to  permit  of  shifting  the  position. 

The  incision  io  Annaudale*s  case  wi\s  carried  from  the  external  rmg  down 
the  side  of  the  scrotmu  fur  one-half  the  length  of  that  bag  ;  the  end  tif  the 
testicle  was  tbund,  and,  after  adhesions  were  dividcil,  the  gland  was  drawn 
up  into  the  wound,  plac-ed  in  the  scrotum,  and  anchored  by  catgut  sutures. 
( A n na n d al e,  Bt ^tthh  Me/ Imd  Jo u rna I,  1879,  v ol *  i .) 

An  inguinal  retention  may  pass  away  as  late  as  the  sixteenth  year,  but 
it  18  unsafe  to  wait.  An  inguinal  retention  may  be  paroxysmal,  the  testicle 
ap|>caiing  at  times  outside  of  the  ring,  and  retirmg  at  times  into  the  t^inal. 
In  sncli  a  case  it  is  wise  wlien  tlie  testicle  appears  to  draw  it  down  as  mucli 
as  possible  and  prevent  its  return  by  ajtplying  a  truss  over  the  ring^ 
(Wotxl  and  Holmes.)  It  is  in  cases  of  inguinal  retention  that  stroking  im 
supposed  to  cure,  but  it  may  be  laid  down  as  ct^ilain  that  a  testicle  which 
docs  not  sometimes  apjxar  itself  cannot  he  bronght  down  by  stroking  or 
tmction*  In  inguinal  retention  it  is  possible  in  most  cases  to  transplant 
the  glaud.  All  do  not  agree  to  this.  Brot^  is  opposed  to  o^K'mtion  if 
then?  is  no  hernia  and  if  no  complii^tiuns  exist.  (**  Maladies  de  I'Enlanee^' 
Paris,  1892,  p,  53L) 

Jacobsou  says,  **  We  can  oi>erate  when  the  testicle  is  normal,  when 
the  cortl  is  not  too  short,  aud  when  a  semlal  pouch  exists,"  It  is  imixl  to 
tell  wlien  a  testicle  is  normal.  Bierbaum  held  that  when  there  is  normal 
testicular  sensation  the  glaud  is  not  atruphied.  When  there  is  any  doubt 
abfjut  the  condition  of  the  testirle,  do  not  sacritice  it,  but  save  it  on  tlie 
chance  of  success.  Wht»n  a  hernia  exists,  there  is  a  unanimity  of  opinion 
that  the  hernia  should  l>e  cured  by  o|K^ration,  but  a  ditference  of  opinion 
to  whether  the  testicle  ought  to  be  transplanted  or  removed. 

When  to  operate  upon  a  retained  or  ectopic  testicle  is  a  question  in 
dispute. 
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Broca  operates  after  tbe  third  or  fourth  year  wbeu  hernia  exists^  but 

operates  at  once  wfirn  foniplirations  exist. 

Terillon  operates  from  the  niiitli  to  the  fifteenth  year,  (La  Senmine 
Meilicaiv^  Junuary  13,  18i)3.) 

On  this  i*ul>ject,  as  in  everything  he  has  dealt  with,  Jaeobson  speaks 
most  lucidly  and  logRnlly,  Recognizing  that  we  are  operating  to  prei^ent 
damaf/c^  he  h  in  favor  of  operating  between  the  eighth  and  tenth  years. 
He  ojwnites  earlier  in  poor  iMH>p]c,  as  they  cannot  have  proper  care,  in  tJie 
victims  of  hernia  because  of  the  great  danger  of  strangalatinn,  and  in  those 
ID  whom  etimplii^tions  arii?e  beenutie  coniplieations  may  destroy  the  testicle. 
He  never  operato?  before  the  second  or  third  year^  becnuse  the  stitches  are 
apt  to  tear  out  and  tlic  wound  is  likely  t-o  become  infected, 

nie  Off  ration  of  Tnimplaniation,  or  Orchtdop€Xi/,—*The  operation  is 
often  successful,  Julaguier  oprated  on  fifteen  cases,  and  the  operation  was 
§uccessfnl  fourteen  times,  Many  plans  have  been  tried.  Wood  and  An- 
Tiamlale  iDciHC,  make  a  bed  in  the  scrotum,  plaee  the  teMicle  in  jdace,  ajid 
suture  it. 

Cheyne,  after  replaccnieut,  antagonized  the  tendency  to  slip  back  by 
placing  a  tliread  through  the  e<ji*d  and  fastening  this  thread  to  a  wire 
fmme,  thus  making  tractiou. 

KedJey  sutures  the  dividrxl  tuuica  vaginalis  al>ove  the  testicle  and  then 
stitches  the  tunic  t*>  the  fascia  Ijtta, 

Lucas-Championuiiire,  after  rejflaeing  the  testiele,  narrows  the  ring  and 
upper  part  of  the  scTotura  by  suturing. 

Ja(*obson  dii-ects  tis  to  prcKc^xl  as  follows.  Open  the  seroiiH  sae,  to  see  if 
it  comrauiiicates  with  the  peritoneum.  If  the  sac  is  close<l,  extir|>ate  it 
If  the  sac  is  open,  divide  it  alKJve  the  testicle  by  circular  incision,  tie  it  at 
the  internal  ring,  and  j-cmove  it.  Suture  the  Iowxt  part  above  the  testicle 
So  as  to  iurm  a  tuuiai  vaginalis. 

If  a  hernia  is  present,  Jaeobson  is  disposed  to  sacrifice  the  testicle.  The 
aothor  is  ji^ei'suaded  that  this  is  unnecessary,  because  in  his  own  case  a  hernia 
existed,  and  afler  restoring  the  testicle  a  radical  cure  was  performed  with 
ease. 

The  next  steps  are  to  loosen  the  testicle  from  adhesion  and  to  prepare  a 
bed  for  it  in  (he  scrotum  by  forcing  the  finger  down  into  this  Ixig.  If  the 
end  s^it^ms  short,  make  steady  traction  and  try  to  bring  the  testicle  down. 
If  tills  is  im[iosj^ibh%  adopt  Wood'n  plan ;  dissect  the  globus  major  from 
the  testicle,  and  leave  only  the  lowest  ]>art  of  the  epididymis  attached  to 
ibo  testicle.  The  testicle  turns  upside  down,  and  we  gain  from  one  and  a 
qtmrter  to  one  and  a  half  inches.  This  has  Ijcen  done  by  Wood,  Morna, 
and  tlje  author.  Invert  the  scrotum,  pass  a  suture  through  the  tissues  of 
the  inverted  scrotum  and  through  the  tunim  alhuginea  and  part  of  the  tes- 
tieh\  and  tie.  This  suture  should  Iw  of  silk,  and  .shtuild  not  pass  through 
tliei<tkirL  A  oonnter-opening  for  drainage  is  made  through  the  lower  and 
pQfiteriiir  part  of  the  scrotum.     Fiually,  the  coiJ  is  sutured  to  tlie  pillars 
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of  tlje  ring  (t>eing  careful  not  to  surround  the  vas  or  the  artery  of  the  vaa)j 
the  ring  is  narnjwt^d,  aod  the  superficial  structures  are  sutured.     (Jacoli 
son's  "Diseases  of  tlie  Male  (Jrgans  of  Generation.^*) 

In  a  young  childj  soiling  of  the  wonnd  is  rertain  to  ooeur  if  the  ordinarp 
dressings  are  used,  and  it  is  well  to  cover  the  iuti>>ion  with  iodoform  eoUo- 
dion  and  then  surround  the  parts  with  sterile  gauze. 

When  inflanunation  oceui-s  in  a  ti^ticle  retained  in  the  inguinal  re<rionJ 
we  should  tnM  tlie  case  as  we  would  any  other  inflammation,  and  as  soon 
the  symptoms  suteide  operate* 

Tl»c  chkf  eomplieations  of  a  retained  or  ectopic  testicle  are: 

luttanimation  cd"  epididymis  or  testicle* 

Gangrene, 

Peritonitis  (in  abdominal  cases). 

Hernia. 

Atrophy, 

Hydrt>cele* 

I  rseinatooele. 

Sarcoma. 

GONORRHOEA  IN   CHILDREN, 

Gonorrhoea  is,  of  course,  rare  in  children,  but  not  quite  as  unusual  as 
might  be  assumed.  It  is  more  frocjuent  in  girls  than  in  boys,  and  some- 
times the  question  of  diagnosis  is  discussed  in  a  court  of  law.  It  is  im- 
])ortant  to  consider  thu  distinction  between  the  rare  gonorrhccal  urethritis 
and  the  not  uneomniou  non-specific  urethritis.  In  boys  over  thirteen  gt>; 
orrhoaa  sometimes  oceup=i  as  a  result  of  sexual  intt»reourse,  and  in  nine 
younger  children  as  a  result  of  attempted  iutercourse.  The  jieriod  atw^hicH' 
a  boy  beciimes  virile  varies  within  wide  limits,  the  variability  being  in- 
fluenced by  raee,  climate,  hereditary  tendencies,  and  by  unknown  factor 
Tiiere  are  many  authentic  instauees  ujjon  record  of  puberty  at  a  snrJ 
prisingly  «irly  age.  Ruelle  reporte^l  the  ease  of  a  \my  but  little  over  thre 
years  of  age  whose  organs  were  full-sized  and  capable  of  seminal  discbarge. 
Pupnytren  reportt^l  the  caset^f  a  hwy  three  and  a  half  years  of  age  who  ha 
reached  puberty*  Many  cases  will  l>e  found  set  torth  in  the  **  Anomali 
and  Curiosities  of  Medicine,"  by  Gould  and  Pyle. 

In  most  children  infer'tetl  with  gonorrlm:'a  the  ]w>isou  has  l>een  int!*< 
dnee<l  upon  towels,  bed-linen,  the  tiugei's,  or  foreign  lx)dies  insertctl  iut 
the  urethra. 

The  author  saw  at  the  Jefferson  Ilosjiitid  a  boy  of  six  with  gonorrhoea. 
He  had  been  accustomod  to  sleep  with  his  two  sisters,  one  of  whom  was 
twelve  and  the  other  sixteen  years  of  age.  The  younger  girl  stated  that 
her  sister  had  had  a  discharge,  and  that  she  had  often  pulled  the  little  bo| 
njion  her  and  placed  his  genital  or<rans  in  contact  with  her  own. 

Gonorrhoea  in  boys  is  apt  to  be  very  ac*nte ;  there  are  much  pain,  con 
siderable  swelling,  and  some  fever.     Complications  are  usual  (urethrttid 


(t)DJunctivitIs,  balano-posthitis,  posterior  urethritis,  cystitii^,  and  occasionally 
epididymitifi). 

The  diagnosis  cannot  he  made  with  certainty  elink^liy.     The  micro- 

UDopc  most  Ik*  used  in  ever)'  case  of  urethritis  in  a  eliild.     Aciiir  gonorrhoea 

can  be  recognized  with  certainty,  hut  chronic  or  subacute^  cases  are  often 

puzzling.     The  diR^harge  of  a  non-ironorrhfcal   inflammation  contains  epi- 

thelial  cel^  pusi-cells,  and  many  forms  <jf  baeteriaj — ^viz.,  baeiUi,  various 

B    cocci,  and  even  diplooocci.     DiploetM'ci,  if  found,  arc  seen  to  be  few  in 

^1     number  and  small  in  size.     They  lie  on  or  lK*twcen  the  cells,  rarely  within 

~      them.     We  usetl  to  say  never  within  them,  but  we  now  know  that  in  rare 

iDstanoes  they  will  be  found  within  the  cells.    When  stained  with  a  two  pr 

I  cent,  alcoholic  solution  of  methyl-violet,  they  cannot  be  decolorized  by 
Gram's  solution  (one  part  of  itxline,  two  parts  of  iodide  of  potassium,  and 
one  liundretl  paits  of  water).* 
The  discharge  of  a  gonorrhoBal  urethritis  contains  epithelial  cells  and 
ptis^cells,  and  many  diplocoeci  of  large  size  and  of  chai^eteristic  shai>e  and 
mode  of  grouping. 
H  The  gonocfjcci  when  stained  with  raethyl-violet  are  easily  decolorized 

ty  Gram's  solution. 

Steinschneider  affirms  that  tliis  method  of  staining  and  attempting  to 
xeraove  tlie  stain  with  Gram's  solution  gives  a  certain  diagnosis  in  ninety- 
five  per  cent,  of  cases,  and  that  even  in  the  remaining  five  {>er  cent  the 
cJistribution   and    arrangement  of  tlie   cells  make  the  conclusion  certain 
(  Taylor), 
^fc  Koplik  tells  us  not  to  make  the  diagnosis  of  clap  because  we  find  a  few 

^'diplocoeci,  but  to  make  it  whenever  we  find  large  nnnilK-i's  of  iliploiHDm 

M^r^hin  the  pus-cells. 

H  If  there  be  any  doubt  after  making  a  careful  examinatitm,  settle  the 

rjtic^tion  by  making  cultures  upon  chest-serum,  agar,  or  placental   blood- 

scj-ura  (Hciman). 

B  Taylor  sums  up  most  impressively  the  entire  question  of  the  value  of 

these  diagnostic  methmls.     He  says  we  must  be  very  careful  in  coming  to 

*     positive  conclusion.     Scepticism  and  conservatism  are  warranted.     In 

*<5iite  case^^  even  of  several  weeks'  duration,  the  result  of  staining  will  he 

A   IKAsitive,  but  in  chronic  and  subacute  cases  it  may  te  nncertain.     Tfjc  stain- 

™     iug  method  is  not  infallible,  but  is  subject  to  error  in  a  goodly  proportion 

Iof  cases^  Ix'cause  several  species  ofdiplot^occi  are  found  in  the  urethra  which 
'"^S'emble  gonooocci  in  shape,  and  which  are,  afier  staining,  decolorized  by 
tttura'g  solution. 
From  cultures,  and  from  cultures  alone,  can  absolutely  correct  informa- 
tion l>e  derived,  and  these  cultures  are  made  upon  blood-serum  or  blood- 
B«nm  and  agar-agar** 


*  H«5iTniin,  Journal  of  Cutaneous  and  Genito-Uriimry  DifioascA,  September,  1896, 
'  Robert  W.  Taylor,  Venereal  Diacaisea. 
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STRICTURE   OF   URETHRA. 

Pure  stricture  is  very  rare  in  boys,  but  is  occasionally  met  with  as  a 
result  of  acute  urethritis  or  of  traumatism  of  the  urethra.  The  urethra 
may  have  suflTered  from  a  blow,  or  may  have  been  injured  by  a  fragment 
of  calculus.  In  most  cases  there  has  been  an  antecedent  acute  inflamma- 
tion, and  in  some  cases  a  real  gonorrhoea. 

L.  Bolton  Bangs  has  recently  investigated  this  subject,  and  thinks  that 
some  strictures  result  from  a  backwaixl  extension  of  a  balano-posthitis. 
Bangs  reports  two  cases  of  stricture  occurring  in  his  own  practice  and  col- 
lects the  other  reported  cases  (Poynter's  case.  Abbe's  case,  etc.'). 

»  New  York  Medical  Record,  April  10,  1897. 
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Bt   WILLIAM   A.  EDWAEDS,  MI) 


Ix  place  of  the  normal  developraent  of  the  external  sexual  organs,  the 

following  malformations  may  occur  :*  I.  If  the  g«!nital  fissure  is  not  formed, 
the  skin  reniains  entire  and  the  vulva  is  absent, — defeetus  vulvaj  or  atresia 
totalis.     In  this  case  neither  the  ends  of  the  ureters,  the  seminal  glands, 
nor  the  intestinal  canal  may  commnnieate  internally,  or  the  intestine  and 
the  bladder  may  remain  separate^  the  seminal  glands  opening  into  the  latter. 
Instances  of  this  malformation  have  been  found  only  in  non- viable,  iniraa- 
twre  births;  several  illustrations  have  been  given  by  Forater,  some  show- 
ing not  the  slightest  trace  of  a  vulva,  as  in  the  acephalns  synipus ;  others 
only  a  small  |K'duneu!ated  appendage,  as  occurs  especially  in  the  sirenian 
malformation,     IL  If,  after  the  formation  of  the  cloaca,  the  septum  l>e- 
twecn  the  bladder  and  the  intestine,  forming  the  jienneum  and  drawing  the 
vagina  down  wiih  it,  does  not  grow  down  ward  j  the  cloaca  becomes  perma- 
nent; then  the  intestine,  the  end  of  the  uracluis,  and  the  seminal  glands 
CHnpty  into  a  cc»mmon  canah     This  condition  has  bei^n  c^UhI  Mresia  am 
Mm^inalis,  btit  incorrectly,  because  the  intestine  does  not  end  in  the  vagina, 
tJie  latter  begtniiing  at  a  considerable  distance  aliove  its  lower  opening. 
Ill,    If  the  uro-geiiital  sinus  remains  very  long  and  narrow,  not  being 
Bhortent^  by  the  descent  of  the  unital  duets  of  Muller,  the  urethra  vtm- 
tinties  short  and  tx-cupies  an  abiiornmlly  high  position.     This  condition  is 
to  be  considered  the  beginning  of  hypospadia  feminaj,  a  true  hypospadias 
oocurring  when  the  liladder  opens,  without  the  vagina,  into  the  vestibale* 
A  case  of  this  kind  has  been  describetl  by  Ileppuer.     IV*  If  the  formation 
of  the  urethra  and  the  eloaure  of  the  anterior  parts  of  the  vulva  are  pre- 
Von  tell  by  a  delayetl  communimtion  of  the  allautois  with  the  external  snr- 
fuw,  or  if  there  is  a  defect  in  llic  anterior  wall  of  the  bladder  wttii  a  cleft 
«>f  the  jHibic  s}  m|ihysis,  the  condition  is  known  as  epispadias.     Here  the 
clitoris  and  nymphte  are  cleft  and  the  anterior  wall  of  the  urethra  is  absent, 
Pwr*s  of  tJiis  kind  have  Ijcen  deseriUxl  by  Roeser,  liossclin,  Tcstelin,  and 
others. 


I 
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The  causes  of  all  such  arrest  in  the  development  He  in  part  in  the  rela-^ 
tions  of  the  respective  orgaos  themselves,— c.^.,  a  closure  of  the  duets  maj 
intt^rfere  with  the  passage  of  the  oonteuts,  and  the  cousequent  disteutioii 
may  prevent  normal  union ,  producing  new  st;  pa  rat  ion.  Again,  they  may 
be  caused  hy  neighboring  organs,— ^.^.,  by  the  orapbalo-meseraie  duct,  by 
the  intestines,  of  by  abnormalities  in  the  larger  abdominal  organs,  such  aa 
the  liver,  which,  rawing  to  its  great  size  or  unusual  couuections,  may  per- 
manently dislocate  the  organs  beneath  it. 

It  is  certainly  incorrect  to  sfieak  of  a  congenital  vulvar  atresia  wher 
there  is  an  oriHce  beneatli  the  hypertrophied  clitoris  leading  to  the  uro-gen- 
ital  sinus,  though  the  nrino-genital  secretions  pass  out,  for  Iiere  there  is  no 
complete  closure  and  the  vulva  is  not  imi>erlbrate.  The  conditions  which 
Hildebrandt  represents  in  his  work  (Fig.  3,  page  5)  do  not,  therefore,  show 
an  ati-esia  of  the  vulva,  but  hyperplasia  of  the  clitoris,  persistence  of  the 
uro-genital  sinus,  and  an  alniormal  shortening  of  the  ret^to- vaginal  septum. 

V.  A  peculiar  malformation  of  the  external  genitals  is  that  which  has 
been  designate*!  hernuiphroditism.  Here  some  parts  of  the  vulva,  espe- 
cially the  clitoris  and  the  labia  majora,  are  dcveloixi:!  to  an  unusual  d^ree. 
The  labia,  uniting  at  a  Ijiglier  level,  present  a  sort  of  raphe,  and  not  infi*&^| 
qneiitly  contain  the  ovaries,  increasing  the  iTseniblanee  tu  the  scrotum. 
Other  parts,  on  the  contrary,  especially  the  nymphie,  have  been  arrested  ia, 
development,  and  hence  the  gland  is  partially  exposed  or  the  prepoce  is  tofl 
short.  Yet  usually  such  caics  are  not  examples  of  true  henuaphroditisn 
but  of  individuals  of  only  one  sex.  There  are,  however,  cases  of  true  her- 
mapliroditism  in  which  testicles  and  ovaries  may  be  mici^useopieally  demon- 
strated in  the  same  individual,  but,  as  a  rule,  the  jmi-ts  pei^nliar  to  one  se| 
are  much  better  and  completely  developed,  w^hile  the  others  are  nidimentary^ 

The  following  combinations  are  possible ; 

(a)  Bilateral  hermaphroditism,  when  a  testicle  and  an  ovary  are  found 
on  each  side. 

(6)  Unilateral  hermaphroditism,  when  an  ovary  or  a  testicle  is  found  on 
one  side  and  on  the  other  both  ovary  and  testicle.  I 

(c)  Lateral  hermaphroditism, — that  is,  a  testicle  on  one  side  and  an 
ovary  on  the  other.     These  cases  are  said  to  be  nnnierous,  and  have  been , 
proved  by  the  microscopic  examinations  of  careful  observers.  ^ 

Anomalies  of  the  ext<:^raal  genital  structures  in  viable  female  children 
ai*e  somewhat  rare.  Immwliately  at  birth  we  not  infrwjjncntly  observeg 
simple  adherence  of  the  labia  minora.  In  the  ref.*ord  of  the  births  of  two' 
hundred  and  filly  female  childix^n  under  my  observation^  I  have  noted  this 
condition  nine  times,  or  3.6  per  cent  If  the  adhesion  is  unrclieve<l,  it  may 
cause  i-etention  of  menses  in  later  life.  Holmes  and  Wright  consider  that 
the  majority  of  cases  of  imperibrate  hymen  have  this  pathology.  The  case 
reported  by  Minard  *  appears  to  be  an  illustration  of  the  conxH^tness  of  thiS| 


»  New  York  Medical  Joiimul,  1892,  IvL  2W. 
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lllteiiient.  Peau  *  also  describes  a  case  of  what  be  styles  vulvar  iaij>erfora- 
tion  in  a  child  aged  three.  The  uymphic  were  glued  together  aad  the 
va«^inal  urifit^entia'ly  obi itcni toil ;  he  deQiidL^d  tlie  septum  from  the  urethra 

I    to  the  foureliette  iu  the  median  Hue. 
While  the  baljc  \b  young  the  adhesions  are  easily  separated  by  a  blunt 
probe  or  an  A  Ilia  dry  disseetor  ;  the  raw  surfiices  are  to  be  kept  apart  by 
gauze  smeare«l  with  oxide  of  stiuc  oiutnient  niitil  the  parts  liave  lieah/d. 
Neglect  of  this  simple  proc^ure  will  permit  the  formation  of  an  acquired 
atresia  of  the  vulva,  a  serioiLS  e<jmplieatiau  in  later  life. 
The  natives  of  the  tempemte  zone  rarely  present  hy|>ertrophy  of  the 
external  genitalia,  but  it  is  not  uncommon  to  read  the  reports  of  hypertrophy 
of  the  labia  and  clitoris  iu  children  observed  by  physicians  whose  life-work 
is  cast  in  hot  climates.     Hypertrophy  of  the  hibia  majora  in  the  new-born 
_ia,  however,  occasionally  seen   in  our  lutituile!?,  and  Dumas ^  records  an 
LOStailce  of  hypertrophy  of  this  structure  in  a  young  woman  of  eighteen 
s,  and  Kirchoff ^  a  fibroid  tumor  growing  fr^mi  the  left  nympha?  iu  a 
'"oung  girl  of  the  same  age,  while  Sehtol  *  contributes  a  study  of  congenital 
I^y^rtrophy  of  the  nymphteand  the  necessary  surgical  procedures  to  correct 
-tirie  abnormality*     Winekel  has  observtHl  two  inHtiinci^s  of  supernumerary 
m:»^*mphffi,  one  uf  which  is  illustrated  in  his  atlas  (Fig.  3,  page  26-'}).     An 
«fc.nonialy  that  is  very  frequent  with  us,  however,  and  one  of  which  the  lit- 
^^p:r^tare  daily  rcc<irds  nii>rc  aud  more  instances,  is  adherents  of  the  prepuce 
^^O^  the  clitoris  to  the  glands,  with  retaincfil  smegma.     The  symptoms  re- 
^Bfte^Kuble  those  seen   in   the  male  under  similar  conditions,     Graudiu*  has 
!^  reoently  called  attention  to  the  r6l£  of  the  clitoris  in  producing  neuroses 
'       w^l»eQ  clitoridal  adhesions  exist.     I  see  several  of  these  cases  every  yean 
I        L^K>nard*  reports  the  case  of  a  girl  aged  eleven  years  who  suffertnl  from 
chorea  due  to  adherent  prepuce  of  the  clitoris ;  the  disease  had  lasted  a 
year  with  no  (wriod  of   relief.     All  methods  had  been  tried.     Slje  was 
finally  entirely  cured  by  stripping  back  the  prepuce,  breaking  up  the  adhe- 
sions^ removing  the  retained  secretions,  and  treating  the  parts  until  fully 
cured  to  prevent  readhcsions. 

Excessive  development  of  the  clitoris  is  usually  acquired  at  a  later 

IH^Tioil  of  life  than  would  w^arrant  a  consideration  in  the  present  article; 

*tdl^  it  is  sometimes  congenital,  or  develops  at  a  very  early  jK^riod.     When 

it  is  aeeji  early  it  is  apt  to  be  ass^jciatcd  with  other  vices  of  couibrraation. 

Burke's^  two  cases  of  hypertrophiwl  clitoris  in  balx*s,  both  twelve  months 

oW»  did  not  present,  how^ever,  any  other  abnormalities.     A  bifid  clitoris 


*  Revue  Ohstetricak  Pt  Gyn^loglque,  Pai4S|  Augufft,  18W. 
•N.  Montpol.  M6d.,  1895,  iv.  973-97G. 

'Centrnlbktt  fur  Gjnakoiogi**,  Leipzigi  Nr.  46,  1803. 

*  J.  Akusb,  i.  jensk»  hnVwz,  St.  Peterebui^,  1890,  iv-  807-822.     Index  Mod- 

*  Pediatrics,  February  15,  1897. 
•8ajous«  Aniiiml,  1891,  H.  2, 

'  Pediatrics,  vol.  iii.,  No,  4,  1897;  two  illuatrntioni. 
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has  been  nnkd^and  ArnancP  has  seen  a  double  clitoris.     Soimmi^  says  tlti 
women  of  distint  t  Ejryptian  origiji  have  a  uatum!  excresoence,  fleshy  iu 
oonsisieucy,  tbick  and   |>endLiloii8y  growing  from  the  skin  of  the  ma^| 
Veneris.     He  says  that  a  girl  of  eight  years  presented  one  that  wa.s  one* 
half  inch  in  length.     The  Egyptian  women  have  Imm  accustomed   lo  cii 
cumcise  the  clitoris  in  children.     They  remove  a  great  part  of  the 
of  the  clitoris,  witli  the  prepuce  and  gometimes  adjacent  fwrtions  of  the 
nymplifc. 

Naiviis  of  tlic  labia  is  not  infrequently  seen  ;  it  may  be  eitlier  congenital 
or  acfjnired ;  indeed,  I  have  under  my  care  at  the  present  moment  a  most 
extensive  telangiectasis  of  the  entire  external  genitaU  and  inner  asjx'ct  of 
the  riglit  thigh  in  a  baby  aged  ten  months,  ilJuslrated  in  the  aceom|ianying 
photograph,  in  which  may  be  seen  the  areas  of  <'icatrization  following  elefl 
trolysis,  Pnnetnrc  by  the  actual  cautery  or,  as  I  prefer,  by  cleclrolysfl' 
will,  with  much  patience,  usually  remove  the  growth,  btit  more  or  less 
Bcarring  will  result  under  all  conditions  and  in  the  hands  of  the  most 
cxj>erieneed.  A  curious  j>ecullarity  in  these  growths  is  that,  notwithstand* 
ing  their  extreme  vascularity,  tiiey  arc  prone  to  break  down  under  treat- 
ment, and  unless  extreme  cam  is  used  a  large  eupporative  surface  will 
result,  Seveml  times  in  my  experience  this  has  occuri*ed  without  treat- 
ment, and  the  children  were  brought  to  me  because  an  open  sore  exisied.  ^ 

Hernia  of  the  vulva  is  infi*equent  in  early  childhood;  it  1"%  sometin^ 
seen  in  eiirly  adolescence.  The  most  frequent  variety  is  inguinal-labial 
hernia,  in  which  the  hernia  passes  along  the  round  ligament  and  appi:*flrs  in 
the  labia  raajora.  The  seeoud  %*aricty,  very  rare  at  all  ages,  is  that  ju  which 
(he  heraial  protrusion  passes  in  front  of  the  broad  ligament  into  an  opening 
in  the  pelvic  fascia  and  levator  ani  and  protrud"^  at  the  posterior  extremity 
of  tJie  labia  majora.  The  hernial  protrusion  may  contain  an  ovary,  as  in 
the  eases  of  Lockwood^  and  Owen,*  the  former  occurring  in  a  healthy  l)al>e 
aged  six  months.  The  swelling,  three  inches  lung  and  one  and  one-half 
inches  wide,  extended  Irom  the  internal  abdominal  ring  to  the  lower  pj^rt 
of  the  right  labium  majus.  0[>eratIon  sliowed  that  tlie  protrusion  cxui- 
sisted  of  ovary  J  Fallopian  tube,  and  broad  ligament.  The  second  case  was 
that  of  an  infant  eleven  weeks  old.  Upon  admittauee  to  hospital  a  bar  J, 
tender  swelling  exi.st*xl  in  the  right  labium  majus,  which  ujMjn  oj deration 
was  found  to  be  caused  by  an  engorged  ovary,  a  bmad  ligament,  and  the 
Fallopian  tube.     In  bot!i  cases  the  ovary  was  removed, 

HYDKOCELE   OF  THE   LABIUM   MAJUS. 

A  prolongation  of  the  peritoneum  may  reach  below  the  mons  Vene 
through  the  inguinal  ring,  covering  the  rouud  ligament.     This  |»eritoneii] 
investraeut  may  liecorae  adherent  about  the  ring,  and  a  transtidation  of 


*  AnoTnaUes  of  MtnliciTie,  Gould  and  Pyle,  p-  S09. 
«  British  Medical  Journul,  June  13,  1896. 

*  lamcetf  March  21,  ISm. 
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serum  occur  into  the  cavity  thus  formed.     The  condition  is  then  known  as 
hydrocele  uf  the  round  ligament  or  hydrocele  of  the  labium  raajns.     The 
liihium  pn?S€uts  a  fl actuating;  egg-shajxxl  tumor,  more  or  hm  firm.     The 
round  or,  as  it  h  sometimes  styletl,  the  utero- inguinal  ligament  is  a  stout 
cortl  twelve  and  one-lialf  eenti metres  in  length,  jvroportionately  smnller  in 
the  child.     The  ligament  is  bilateral,  and  arises  from  or  is  attaelied  to  tlie 
litems  on  its  anterior  superior  surface  just  in  front  of  or  lielow  the  Fatlo- 
piati  tube.     It   consists  of  areolar  tissue,  deuse    fibroas  tissue,  unstrlped 
muscular  tissue,  vessels,  and    nerves   enclosed   in    a  peritoneal  covering. 
The  nnstripMl   fibres  aeem  to  be  continuous  with   the  superficial   uteriue 
fibrei^ ;  eaeb  ligament,  then,  as  McClellau  states,  *'  passes  ft )r ward  in  the 
folds  of  the  brtxid  ligament  to  the  deep  abdominal  opening  on  either  side 
Whind  the  epigastric  artery,  where  it  enters  the  inguinal  tract.     Here  there 
is  already  provided  a  process  of  the  peritoneum  called  the  canal  of  Nuek, 
similar  to  the  processus  vaginalis,  and  the  ligament  pui-sues  a  course  analo- 
gous to  the  spermatic  cord  in  the  male,  eventually  losing  its  chara<"ter  in 
the  tis-sues  over  the  pubes.     In  the  adult  there  is  rarely  any  trace  of  tlie 
peritoneal  process  or  of  the  muscular  tissues  of  the  round  ligament  beyond 
the  middle  of  the  inguinal  canal.     Oci-asionally  tlie  canal  of  Nuek   re- 
mains patent  and  may  Inxvune  the  seat  of  congenital  hydrocele  or  even  of 
iDg^uinal  hernia."     The  ligament  in  the  eaual  receives  a  small  aect\«sirui  of 
striped  fibres,  which  sometimes  are  attached  to  the  pi  Hal's  of  the  ring  and 
to  the  spine  of  tlie  pubis.     Hydrrxf^e  of  the  ligament  or  of  the  labium,  us 
you  may  prefer  to  call  it,  is  a  comparatively  rare  condition. 

A  hydrocele  in  the  labium  may  be  one  of  several  varieties:  1.  That 

just  describcil,  in  which  there  exists  a  patulous  e^inal  of  Nuck,     The  fluid 

ts  excrftted  from  the  peritoneal  surfaces  covering  the  ligament  and  is  free 

^  return  w^ithin  the  trf'neral  i>eritiuieal  cavity.     2.  The  sao  may  be  entii'ely 

^**t   off  from  the  alMlnminal  cavity,  and  dropsy  octcur  in  this  closwl  sac* 

^^K*h  casi?s  Ijave  been  observc<.I  and  n^-orded  by  SacrJii  and  Fleming.     3. 

TTif*  cellular  tissue  of  the  labium  ma  jus  consists  of  two  layers  which  are 

l*'*oltingatiou8  of  the  superficial  abdtmiinal  fascia.      Tliese  two  layers  are 

^*^»?^idert»d  tlie  analogue  of  the  durtos  tunic.     Betwc^ni  them  a  serous  tumor 

^^y  form.     This  is  eonsidcnxl   by  some  to  be  ttie  true  hydrocele  m  the 

•^'iiale*     4.  The  substance  of  the  round  ligament  itself  may  be  the  site  of 

^6t     The  gubemaeulum  of  Hunter  in  the  fcptus  IxTomes  the  round  tiga* 

***^nt  in  the  female,     Tliis  tcetal  structure  is  at  first  hollow,  as  demonstrat<Mi 

*^y  Weber,*  and,  as  Staffel '  states,  there  may  be  a  persistence  of  this  fcetal 

^**n<litiQQ  which  allows  the  formation  of  a  cyst  within  the  round  ligament 

itsc^lf. 

Complete  absence  of  the  labia,  both  major  and  minor,  has  been  recorded, 
^nximi  has  seem  it  in  a  new-born  child,     Riolan  has  se<  n  an  infant  in 


'Centmntlftll  fur  Gynabtilo^ie,  1887,  Nr.  2L 

*  Ccber  Cysteo  der  Cttnslw  Nuckii^  Ct^ntml b!*itl  fiir  Gynakologie,  1888|  8.  278. 
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whom  the  left  labia  alone  was  ahseut.     Congenital  absonce  of  the  labia 
gaid  to  l>e  rather  usual  among  people  where  the  excision  of  thes^^  parte 
a  religious  cuatom.      Att-entiou  has  ah-eady  been  called   to  a  ccmgenit 
defect  in  wliich  the  anus  lb  seen  inimediatdy  below  the  vulva,  due  to  a^ 
ciimplett^  absc*nce  of  the  perineum.     The  balie  usually  has  so  maay  other 
e^wgeuital  detects  that  it  survives  but  a  few  days  or  hours,  or  it  may  be  a 
n on-  V  i  a  b le  mo  n  .^^te r . 

Premature  development  of  the  external  geuitid  organs  occurs  in  son 
instauces  at  a  remarkably  early  age  ;  John  liovett  Morse'  has  seen  a  babe 
of  nine  months  in  whom  the  breiists  wei'e  large,  the  mons  Veneris  prom^H 
nent,  and  the  external  genitals  well  develupe<L     Children  of  six  and  on^^^ 
half  yeai-s*  have  presented  iiiU  development  of  these  organs,  and  at  ten  not 
only  were  the  external  genitalia  well  devehjped,  but  also  the  mammary 
glajids,  and  tlie  menstrual  epoch  oa-urred  with  regularity.     OHnto's^  cs 
was  but  a  year  and  a  half  old,  yet  menstruation  was  ewtabliisheil  and  onan 
ism  was  observed.     Woodruff's*  case  w^as  one  of  unusually  early  menstr 
ation,  and  in  KiseFs'  ease  the  girl  presented  premature  and  excessive  de*" 
velopment  at  the  age  of  thirteen.     Collier  ^  rt*eords  a  case  of  very  earls 
true  menstruation.     Iron's'  case  was  a  baby  that  menstruated  from  birtJ 
and  Howie's^  case  eommeneed  to  menstruate  when  lhrc^>  years  old.     Both 
cliiklren  showed  precocious  development  of  tlie  extvrual  oi^ns  of  geuj 
eration. 
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INFANTILE  VULVAR  OK  VAGINAL  HEMORRHAGE. 

This  is  not  to  be  considered  a  true  menstrual  Sow,  It  sometimes  < 
at  a  very  early  age,  as  in  the  two  cases  reported  by  McArdle,®  in  each 
\vhi(4i  the  hemorrhage  accnrred  on  the  fiftli  day  after  biith,  lasted 
days,  and  never  returned.  There  was  no  malformation  in  either  case.  The 
hemorrhage  is  usually  very  slight  and  occurs  without  other  complications 
or  bleeding  from  other  organs.  It  sometimes  occurs  when  a  cyst  of  the 
vagina  exists  ;  it  is  also  seen  in  masturbating  infants  or  children,  and  in 
those  who  have  catarrh  of  the  genital  tract.  Eross^"  makes  a  very  valua* 
ble  contribution  to  the  patliology  of  bleeding  from  the  genitals  of  the 
female  new-born.     James  presented  to  the  Obstetrical  Society  of  London  '* 

*  Archjvt»s  of  Pediatrics,  vol.  liv^  No.  4,  April,  1897. 
«  VlMilimirfifr,  Med,  Oboxr.  Mmk.,  1890,  xlv.  927-929. 
'  Ari'h.  Itul.  di  Pediut  ,  NapoH,  1892,  x.  262. 

*  Medical  Rf»ccird,  New  York,  1896,  xlii.  338. 

*  Tnidl  Obsh,  dk-t-sk.  Vnieli.,  Moskva,  1693,  i.  97-10§,  I,  pi..  Index  Med. 

*  Trananctiotis  of  rbf'  Mu^hignn  Metrical  Society,  Detroit,  1892,  xri,  S4t-a47. 
'  New  York  Mediwil  Journal,  August,  1896. 
^  Brili.sh  Medletil  Jnunml,  September,  IS96. 
»  Medical  Nows,  Fhlladelphia,  1890,  Iviii.  399. 
"•  Gyogyiwxiit,  Budapest,  1801,  xxxL  121  ;  aUo  Arch.  f.  Kinder.,  Stuttgmrt,  1891- 

IJd.  %m.  Sfi,  172-174. 

"  Transactions,  1890,  1891,  xxdi.  66. 
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the  uterus  and  appendages  of  an  iufant  with  hemorrhage  from  the  uterine 
muooos  membrane.  Conil>y "  has  recently  given  us  a  vahialjle  contribution 
ta  the  study  of  hemorrhage  from  the  vulva  and  vagina  in  little  girls,  and 
Bnsey  read  ]m  commiinieatioJi  upon  this  subject  tu  the  Washington  Ob- 
stt*trical  and  Gynaecol agieal  Society.^ 

ABSCESS  IK   THE   URBTHRO-VAGINAL  SEPTUM. 
This  h  a  rare  {^ndition  in  childhood*     De  Barev'  records  one  instance 
in  a  child  one  year  old^  aud  Hellier  *  rejxirts  an  ubscciis  in  this  region  in  a 
girl  aged  seventeen.     This  was  an  extensive  suppurating  cyst  extending 
from  the  cervix  to  the  hymen  in  the  urethro- vaginal  septum.     The  abscess 
appears  as  a  small  tumor  near  the  vault  of  the  vagina,  an<l  usually  com- 
municates by  a  small  opening  with  the  urethra,  m)  that  pug  in  the  urine  is 
a  frequent  concomitant  syraptonL     The  pus  may  also  exude  from  a  small 
opening  in  the  vestibule  just  l>elow  the  external  meatus  urinarius.     The 
etiology  of  these  purulent  cysts  is  explained  by  the  anatomy  of  tlie  part. 
The  urethro- vaginal  septum  may  contain  the  remains  of  Gartner's  ducts. 
Rieder*  has  found  that  eight  out  of  forty  human  l>eiugs  jiossess  remains  of 
these  ducts.     When  a  portion  of  the  duct  remains  until  birth  it  will  jM^rsist 
throughout  life.     Gartner  has  Ijcen  able  to  demonstrate  the  post-naUd  ex- 
ce  of  the  duct  which  Iwars  his  name;  he  has  sliown  tliat  it  sometimes 
tends  upward  to  the  ovary,  downward  to  the  cervix  uteri,  and   may 
c>[>rn  into  the  vagina  near  the  urettnid  orifice.    The  dut^  is  always  in  the 
xnedian  line,  never  at  the  lateral  walls  of  the  vagina.     Dorhn  has  shown 
t-lmt  the  duct  is  lined  by  cylindrical  epillielium  loosely  attached  to  a  Ijase- 
ment  membniue  ;  it  may  have  two  layers  of  cells.     Cnllen'*  thus  formulates 
tbe  possible  caust^s  of  an  abscess  in  the  urethro- vaginal  septum.     L  Cou- 
g««ital  cysts,  or  those  occurring  lu  the  ucwd>orn.     The  latter  variety  has 
been  mentioned  by  Englisch/  who  found  that  in  ncw-born  childiTu  small 
oblong  cysts  are  occasionally  present  in  the  urethra  near  its  orifice.     He 
suggests  that  these  may  in  alkr-Iife  increase  in  size  and  give  rise  to  the 
*hove  condition.     2.  A  true  urethral  diverticulum  in  which  all  the  urethral 
'^^t^  take  part.     3.  Accumulation  of  secTctions  in  a  urethral  gland.     4. 
IHintation  of  a  lacuna  of  Morgagni,  probably  due  to  inflammation,  closure 
^*  its  orifice,  and  subsequent  distention  with  secretion.     5.  Dilatation  and 
I»<>s>sible  <x)cIusion  of  Skeue's  tubules.     6.  Arrest  of  calculi  in  the  urethra, 
^»th  a  diverticulum  forming  to  aceomm*xlate  the  same.     7.  Tmumatism, 
*sakiek  or  injuries.     Here  an  abrasion  of  the  mucous  membi-ane  takes 

*  BuU.  et  Mem,  Soc.  MM.  d.  Hup.  de  Paris,  189G,  3  S.,  xiii.  719-722. 

*  Tronenctions,  New  York,  1892,  voL  iii.  pp.  25^2. 

'Arch.  f.  Puth.  Anat,  Bd.  cvi.  S.  55;  Cullerij  John**  Hopkins  Hoepitnl  Bulletin^ 
3^0,  89,  April,  1894. 

*The8ciilpf»l,  Augrii*t,  Um.     Yenr-Book,  1898.     Gould. 

'  CoTjtribution  h  T^tude  da?  m(il*idic'8  <le  Vnr^tbrf,  Batunrdj  Tht^«es,  PBris^  1887-^. 

•Ibirl 

*  Wiener  mtfdizinische  Pre^e,  1881,  Bd.  xiii,  S«  &t9-634. 
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place  and  the  urine  gains  access  to  the  small  iKi^ket,  decomposes,  and  set 
up  an  inUammatory  process.     8.  A  euppurating  cyst  situated  in  tht!  urethr 
vagina!  septa m  and  afterwards  Inirstiiig  into  the  urethra. 

The  treatJTient  is  simple,  and  consists  in  removing  all  the  cystic  tisst 
by  an  elliptical  incision,  closure  of  the  wound  by  silk  stitches,  and  passag 
of  the  otlieter  sufficiently  otlen  for  about  four  days. 

Mention  must  be  made  of  those  eurions  cases  of  extreme  and  complei 
prolapse  of  the  urethni  iu  children.  While  they  arc  somewhat  uncommon, 
still  they  are  seen  sufficiently  often  to  merit  consideratitm  in  a  work  like 
this.  The  di>placement  usually  consists  of  prolapse  of  the  mucnus  mem- 
brane, although  it  may  be  complete  and  all  the  coats  of  the  urethra  sutler 
displacement  It  is  usual,  however,  to  find  that  but  a  portion  of  tlie  mem- 
brane has  prolapsed.  A  tumor  presents  itst4f  iu  the  vestibule,  more  or  Ic^s 
concealing  tlie  uriuary  meatus.  After  careful  search  and  gentle  manipula- 
tion a  jKjint  will  be  found  upon  tliis  tumor  at  which  a  sound  may  l>e  made 
to  enter  the  bladder.  Tliis  at  ouw  makes  the  diagnosis  perfectly  clc 
Blaue,*  Bryant,"  and  Broca^  have  each  recently  contributed  interestir 
papers  upon  these  curious  eases  of  urethral  displacement  iu  children.  The 
treatment  is  simpk\and  consists  in  excision  of  the  mucous  membrane  to  the 
meatus  and  the  iutroduction  of  curaolized  catgut  sutures.  Winekel  has 
seen  one  case  in  a  girl  of  twelve,  in  which  tl»c  |)rolaj>seil  portion  was  nearly 
as  large  as  the  first  phalanx  of  the  thumb.  It  sloughed  ofl'  and  spontaneous 
cure  resulted. 

INFLAMMATION   OF   THE  VULVA. 

It  is   convenient   to  divide   these    iuflauimatory  disorders  into  thr 
classes, — simple,   exanthemata  or   local,  and  infectious.      I   have  alreadl 
referred  to  tel angioma. 

The  simple  inflammations  may  be  again  subdivided  into,  (1)  catarrhal, 
(2)  follicular,  (3)  onlematous,  (4)  furuncular  or  gaugrcuous ;  the  local  into 

(1)  eczema,  {2}  heqies,  (3)  ])rurigo  ;  and  the  infectious  into  (I)  erysipeiatou 

(2)  diphtheritic,  {:i)  syphilitic,  (4)  trachomatous,  (5)  tukTeular. 
Simple  inflammations  of  the  vulva  present  varitx]  appearances,  depend 

ing  upon  tlie  cause  and  the  part  attacked.     A  simple  dermatitis  may  ii: 
volve  the  entire  vulva;  if  it  extends  deeper  and  is  local,  it  is  known  as  i 
furuncle;  but  if  this  condition  becomes  general,  we  ctill  it  phlegmon, 
even  gangrene  or  noma  pudendi.     If  the  follicles  alone  are  affected, 
style  it  fol  lieu  litis. 

Young  childi*en  are  particularly  prone  to  a  simple  vulvitis ;  this  form 
is  seen  vo.vy  often  among  the  lu\\'er  classes,  where  the  genitals  are  irritated 
by  the  urine  and  fiecos  and  little  attention  is  paid  to  cleanliness.     ScrofuJ*^ 
and  the  oxyuris  vermicularis  are  assigned  as  causes;  trauma,  frost-biteijH 
and  diseases  of  other  organs  (vulvitis  diabetica)  may  also  cause  vulvitis. 

'  Ann.  d.  TTiaL  d.  org.  gdnito-urin.,  Piirw,  1805,  xiii.  528-686. 
'  Lftncet,  London,  1804,  i.  1189. 
'  CAtiadinn  Practitioner,  July,  1896. 
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ing  sensation  ;  ihey  rub  and  j^cmti-ii  the  parts,  aiRl  thus  add  tu  their  suffer- 
ings, $(j  that  when  they  are  presented  fur  trciitmeut  deep  cxcoriutiuns  and 
raw  bleeding  Burfticea  are  often  seen.     The  urine  and  fieces  sLggmvatt;  the 
condition,  infections  nmy  oceur,  and  deep  ahscesses  tbrm. 

The  disease  is  apt  to  hist  nineh  longer  in  ehddren  than  io  adults*  The 
treatment  consists  in  eleaidiuess  as  nearly  absolute  as  possible  and  tire  ap- 
plication of  various  drugs*  Carbolic  aeid  and  eamphor  are  serviceable  j  s 
df>lution  of  corrosive  sublimate,  1  tu  5000  or  SOTO,  a  one  to  two  per  e^ut, 
ointment  of  yellow  oxide  of  niereury  cautiously  ap]>lietl  every  sceond  or 
third  day,  oxide  of  zinc,  either  in  powder  or  in  ointment  made  with  vaaelinej 
ichtliyol  ointment,  five  to  ten  per  cent,,  plain  or  in  fM^mbination  witli  zinc 
ointment,  are  often  extreoiely  efficacious.  If  there  arc  large,  raw,  excoriated 
stirfaces,  dusting  with  iodoform  and  boric  acid  (1  to  7)  will  oi^n  produce 
most  liappy  resultt^, 

Furuiiclea,  sujipurating  retention  cysts  (folliculitis),  and  phlegmon  should 
beexciswl  and  dressed  upon  well-known  aseptic  surgical  principles.  It  is 
in  these  instances  that  the  arpieous  solutions  of  oxygen  are  so  valuable; 
tlirec  |ier  cent,  pyrozone  will  spetxlily  cause  the  su])puratiou  to  cease.  The 
^jKcial  treatment  for  vulvitis  diabetica  cannot  be  eonsitlered  here;  the  dis- 
fits*  h  unusual  in  ehildi^n. 

The  local  exanthemata  of  tlic  vulva  in  children  are  identical  with  those 
ill  juhilta.  Eczema  may  be  acute  or  chronic,  and  of  all  its  well- known 
v^irictiesj  it  may  l>e  eoniiuetl  to  the  vulva  alone,  or  may  extend  over  tlie 
mong  Veneris,  thighs,  or  iiutcs.  The  symptoms  arc  those  of  simple  in* 
flamraatory  vulvitis,  di tiering  only  with  the  degree  and  tyi»e  of  the  e^'zcma, 
It  Is  usually  accompanied  by  a  purulent  secretion.  It8  tretitment  is  that 
which  is  appropriate  U)  eczema  and  to  suppurating  surfiKX^s,  if  these  exist. 
Derville'  records  an  instance  of  voluminous  vegetiitions  of  tlie  vulva  in  a 
pri  thirteen  years  of  age. 

Herpes  of  the  vulva  is,  in  my  experience,  not  unusual  in  childhr>od, 
It«  appearance  is  the  same  as  that  of  herpes  of  the  lips.  I  have  seen  it 
'^1  all  degrees  of  sever ity»  from  a  fpw  vesicles  to  the  iormation  of  thick 
■^"aU  and  excoriations.  It  is  usually  quickly  amenable  to  treatment,  and 
^^'Siilt'^  in  a  cure  in  a  few  days.  Gillette*  has  observed  a  papilhuna  of  the 
^'ulva  occurring  in  a  girl  nine  years  old^  in  whom  no  evidemx^  of  syphilis 
wnild  he  detected. 

I  have  Boex}  a  few  instances  of  prurigo  in  (children  j  there  was  a  eharac- 
Watic  eruption  of  pale,  discrete  papules,  attended  witli  intense  itching, 
ilit*  papules  were  covered  with  crusts  of  blood  and  serum  from  the  constant 
Httalrliing. 

I  have  also  observed  the  various  forms  of  miliaria  in  this  region,  par- 


I  Journ.  d.  Sc  m^d.  de  Lille,  1893,  i.  4m, 

•  Amerirjm  Joymal  of  Obstetrics,  187^,  xiL  59!}. 
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ticukrly  the  miliaria  alba  or  miliaria  crystalliDa,  someti roes  called  siidamin 
crystallina.  The  miliaria  rubra  or  niiliaria  strophulus  is  very  frequently 
seen  (luring  the  heat  of  t^umfiier,  from  too  voluminous  or  too  thick  diapers 
and  eoiisef|UL'nt  Bweating  of  the  parts. 

Lifodiom  Injiamtnatiom  of  tlie  l^ulva. — Syphilis  will  not  be  considered^ 
as  it  is  fully  treated  elsewhere  in  this  work. 

Erysipelas  of  tfie  vnlva  is,  or  rather  was  imtil  reeently»  a  rather  fr^ 
queut  disease  of  (^hiklljoud^  particularly  in  early  ioiancy.  Many  yeai'S  ago, 
in  my  earlier  work,  I  saw  many  cases  of  eryeij>elas  of  the  vulva  as  an  ex- 
tension of  the  disease  which  first  attacked  the  navel  during  the  first  few 
days  of  life.  Most  of  these  cases  ^vere  fatal,  I  also  scmiewhat  frequendy 
saw  it  in  tlie  scrofulous  ond  filthy  children  of  the  overcrowded  jioor  dis- 
tricts of  Philadelphia.     Latterly  I  see  it  not  at  all. 

Diphtheria  of  tlie  vulva,  secondar}^  to  pharyngeal  diphtheria,  is  a  com- 
paratively common  disease  of  chihlhoinl,  I  have  seen  one  case  of  primary 
diphtheria  of  the  vulva  in  a  child  aged  two  years  and  eight  mouths. 
Winckel  has  seen  it  once  in  a  child  of  from  one  and  a  half  to  two  years 
of  age.  Coldstream *s  case*  was  aged  twelve,  and  showed  extensive  dijjh- 
theritie  membranes  on  both  labia  majora  with  marked  const itntional  symp- 
toms. The  throat  was  n4>t  aftecttiMi.  Several  writei-s  have  iioUk{  it  as 
secondary  to  pharyngeal  diphtheria  ;  I  myself  have  frequently  noticed  it 
under  these  conditions.  Jacobi  *  has  seen  pretty  firm  occlusion  of  the  vulva 
and  vaijina  as  tlie  result  of  dipbtheritic  inflammation,  Hyni}>-Pe<lei'son' 
reports  an  interesting  ease  in  a  girl  agetl  fifteen,  wlio,  during  an  attack  of 
dij>btheria,  passed  a  com[*lete  cast  of  the  vagina.  Later  the  chiKl  developed 
a  marked  atresia  of  the  vagina,  whirh  was  cured  by  o[iemti«tn. 

A  disease  similar  to  rancruni  oris  or  noma  sometimes  [jriraarily  attacks 
the  vulva,  usually  the  labia  majora.  This  noma  of  the  vulva,  like  its  ana- 
Ingne  in  the  cheek,  may  arise  as  a  complication  or  sequela  of  meaaleei 
sctarlatina,  erysi}>ela^,  typlioid  and  typhus  fevers.  In  tbe  old  days  it  18 
said  that  one  case  of  noma  of  tljc  vulva  occurred  in  every  fitieeu  Imndred 
sick  children  who  were  inmates  of  aeyhims  and  jioorly  eondncted  hoepitaU 
or  who  were  subjttcts  of  epidemit*  measles  or  scarlatina.  This  is  no  longer 
true ;  the  proportion  is  now  much  smaller,  I  have  uever  seen  a  c*afle  of 
primary  noma  of  the  vulva. 

Nicolaysen  *  believes  that  he  has  di8Covered  a  kicillus  in  noma  that 
differs  from  tbe  one  dc^crihal  bv  Sehimmelbnsch. 

Tubermloms  of  the  Vulva. — The  literature  contains  many  examples  of 
tuberculosis  of  the  female  genitals  in  children,     Maas**  has  collected  eight 


'  Britisli  MedicAl  Journal,  May  0,  1891. 

*  Archive*  of  Pedialrica,  Fcbnuiry,  I89L 

'  Cttlotiifll  Medical  Jnurnnl ;  Atnerk-nn  ML-dioo  Surgical  Bulletin »  Ajiril  10,  1807,  p.  3*iO, 

*  Britiisl]  Medical  J ourtiaU  No.  18j4;  American  Medico^Surgicji]  Bulletin,  Febru«ry 
25,  1897. 

*  Archiv  fup  Gyniikologie,  Bd,  xii  ,  Hefi  ii,,  1806* 
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ftdi^  in  some  of  whioli  the  tuberculous  vulvitis  apjieared  to  he  primary, 
in  others  it  would  ajipear  that  the  infet'tiou  was  mrricd  from  the  luut^  tu 
!he  vulva  by  tlie  Iym[l^mtil^s,  or  that  the  <-'hilJ  touched  the  vulva  with  fin* 
gers  soiltHJ  with  tuljt'reular  sputum.  It  is  iiiterestiH<|:  to  note  that  lu  some 
iustance!^  Maas  lias  been  able  to  show  that  a  eliild  may  become  infectcil 
with  tuberculosis  by  the  baeilli  gaininp^  eutranee  tlirough  the  navel,  or  the 
vulvar  tulxTonhisis  may  be  secondary  to  a  Ixine  iiilk'tion,  as  iu  tlie  instance 
rejKirted  by  Coudray/  in  which  there  was  infection  of  the  labia  majora  from 
a  tubercular  osteitis  of  the  pubis  in  a  child  of  eight  years.  St^henk*  has 
observed  tuberculo!?is  of  the  external  genitals  in  a  girl  ihnr  ami  a  half 
years  of  age.  A  small  ulcer  on  the  clitoris  and  enlarged  inguinal  glands 
were  the  first  manifestations  of  the  disease.  In  a  month  grciit  tumefaction 
of  the  labia  majura  appeared.  The  vestibule  of  the  vagina  showed  a  loss 
of  suhstanee  tliree  centimetres  by  two  ceutimctreSj  broad,  flat,  and  covered 
by  a  grayish  deposit.  The  bacteriological  examination  of  this  deposit 
showed  tubercle  bacilli  present.  The  ulcer  and  inguinal  glands  w^ere  re- 
moved by  excision.     The  child  made  a  perfect  recovery. 

Trachoma* — This  condition  has  been  variously  designated  in  the  litera- 
ture as  vagiiu'sraus,  vascular  degeneration  of  the  vulva  and  tlie  vagina, 
grannlar  vaginitis^  kraurosis  vulvm.     These  terms  do  not,  to  me,  eorrwtly 
express  the  condition,  but  I  prefer,  as  stated  elsewhere,*  the  terra  trachoma, 
on  ac^count  of  the  analogy  of  this  condition  to  that  seen  in  the  eye ;  the 
pathology  is  identirah     De  Sell wei nit k  in  his  book  on  diseas«3s  of  the  eye 
defines  trachoma  as  an    inflammation  of  tlie  conjunrtiva,   in   which  the 
membrane  loses  its  smooth   surface  owing  to  the  formation  of  rounded 
granulations,  which  after  absftrption  leave  eimtrieial  ehangcs.     It  (K-eurs 
under  two  forms, — acute  granulations  and  ehronie  granulations, — and  we 
consider  that  the  term  trachoma  is  equally  applicable  to  the  disease  that  is 
about  to  be  described.    There  is  a  curious  silence  in  all  the  text-books  upon 
this  disease*     Winckel  remarks  that  perhaps  its  study  has  not  Wn  luter- 
cstiiig  enough  to  excite  close  observation,     Martin  *  has  deserib<*d  three 
afimewliat  similar  cases  under  the  title  ^'  Kraurosis  Vidva\''     He  also  states 
that  the  disease  cannot  be  traced  to  any  venereal  or  microbian   influence. 
It  may  occur  in  young  or  old,  virgins  or  multi parse.     Sanger  has  also  con- 
trihutal  a  paper  during  the  year. 

With  the  acute  granulations  we  have  little  to  do,  as  the  patients  miely 
come  to  us  with  this  condition*  All  that  I  have  seen  presented  the  chronic 
forms  and  wereof  thnx^  varieties, — pa[>il!ary  tmclioma,  f):»lliiMdar  trachoma, 
aad  nu'xtxl  traclioma.  I  have  never  Ijccn  able  to  determine  the  presence  of 
a  Pl»ef'ial  ft^rm  of  micro-organism  w  hich  could  Ix*  looked  U])<>ii  as  the  cau- 
sative agent  in  the  production  of  the  condition  under  consideration,  nor  am 

*  Jouni.  de  Clin.  H  de  Tberap   inf.,  Paris,  1894,  ii.  283. 

»  Wienpr  Klin.  Wochensch.,  1807»  x.  788.     Pediiitncs,  Juno  ],  1898, 

*  Southern  Crtlifomia  Pnieti tinner,  Dfcetnber,  189  >♦ 

*  Centmlblatt  fur  Gynakologie,  Leipzig^  1894. 

Vol.  v.— 66  - 


882      ANOMALIES  AND  DISEASES  OF  THE  UTERUS,  VAGINA,  AND  VULVA, 

I  able  at  ]>resent  to  ofler  any  satisfactorv  etiology  of  the  disease.     The  usual 
ciitii<^l  man  lies  tat  ions  of  the  disease  are  very  similar  indeed  to  those  of  acute 
or  chronic  tniw_*honiatoiis  inflammation  of  the  eyelid.     It  usually  begins 
the  region  of  the  ch'toris,  extending  dr)\vnwaixl  over  the  entire  vulva,  and 
it  is  apt  to  involve  the  urethra  aiirl  vagiua.     The  pu'ts  j»it:'8ent  a  j)eeuiia 
and  characteristic  appearance,  in  places  deep  red,  almost  black,  resembliog 
a  snbeuticuljir  mottling  or  a  |x*teeiiial  |mtcli  and  not  unlike  in  ajjpearauc 
the  submncoua  or  ^ubcuta neons  hemorrhages  of  purpura  rhcuniatit^.     Thi 
surrounding  tissues  are  apt  to  be  ausemic,  but  the  ]>apni{e  etaad  up  like 
sago-graii3S  ;  a  slight  touch  is  apt  to  produce  Ijleetliug.  ^1 

After  the  disease  ha^  existed  tor  a  time  tlie  paHs  become  fissured  and" 
ci-aeked  more  or  less  deeply.     A  thin,  icliorous  discharge  is  present,  but  it 
is  always  scanty  ;  indeed,  this  is  somewhat  diagnostie.  ^M 

Later  in  the  course  of  tlie  disease,  like  its  analogue  in  the  eye,  diflTus^^ 
scar-tissue  results,  and  it  is  tfieii  that  the  disease  may  be  <-alleil  trat^homa 
deformans.     In  some  cases  this  deformity  is  most  marked,  the  normal  con- 
tour of  the  vulva  is  oMiteratcd,  the  labia  majora  fin^t  adhet-e  to  the  largei; 
labia  and  tlieu   hecfime  f>bl iterated   by  scar-t issue,  the  vaginal  outlet  con 
tracts  and  the  orifice  is  almost  closed* 

These  imtionts  are  perhaps  the  greatest  sufferers  that  we  are  called  upon" 
to  meet,  and  the  resources  of  our  art  do  not  atfonl  tliem  very  much  reh'ef. 
The  cases  are  esseDtially  chronic  iu  nature,  and  the  stubbornness  with  which 
the  disease  ]iersists  is  often  most  disc^iuraging.  My  own  plan  of  treat meoiH 
has  l>een  to  keejj  tfie  parts  as  clean  as  possible  either  with  pyrozone  solutiom^^ 
of  varying  strength,  saturated  boric  sol ut ion,  or,  in  some  cases,  a  twenty  j^er 
cent,  sal  icy  hi  te  of  s<x]inra  folotion.  These  scdutions  are  to  be  injceteil  into 
the  vagina  after  a  bath  speculum  has  l)ceu  introduced,  in  order  that  all  t 
folds  and  intersticvs  <»f  the  vagina  may  l»e  thon)Ughly  cleansed.  Bett 
still,  if  ttie  patient  can  command  the  services  of  a  trained  nurse,  is  t 
thorough  cleansing  of  the  genital  tmct  like  the  preparation  for  a  plastic 
operation.  The  gran tilat ions,  cracks,  and  fissures  are  touched  occasional! 
with  eampho-ph{-ni<]ne  or  five  per  cent,  pyrozone  eolution,  and  the  pa^ 
thoronghlv  dnsled  over  with  compound  stearate  of  zinc.  The  attendant 
instructed  to  bathe  the  parts  in  a  soda  solution  after  each  urination, 
again  apply  thoroughly  the  zinc  powder. 

Jiihustone'  rf*eomniends  an  ointment  of  the  yellow*  oxitle  of  mercurv, 
from  four  to  ten  grains  to  tlie  on  nee,  used  twice  daily.    My  expcTience  accordi 
with  Jolinstoue's  in  that  the  cases  will  pemist  from  six  months  to  two  yeai 
under  any  and  all  kinds  of  trtatnient,  and  will    usually   result  in  gn 
deformity, 

Difiea'Scs  and  DeJoi-miiieH  of  (lie  Vnlvo-  Vuffintd  G/aruh. — These  glands 
may  be  entirely  absent  when  the  labia  majora  are  imperfectly  dcvelo|ie< 
The  most  frequent  disease  is  catarrhal  inflammation*     Pressure  will  cause 


*  AmcricftTi  GyniBcological  Society,  May  20,  1893, 
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teDaeioiis  mucus  to  exude  from  the  distended  excretory  duets.  Casea  of  this 
kind  occur  rather  frefjuently.  In  li>n^-.^tan(iing  eases  the  inontli  of  the 
duct  liecornes  occhided  and  a  cyst  fonns  which  either  will  he  ghil)uhir  with 
Bmooth  walls  if  the  duct  alone  is  affected,  or  will  be  fotind  distending  the 
posterior  external  third  of  the  labia  majora  if  the  gland  itself  ia  the  site  of 
t!ie  cystic  distention.  These  cysts  sometimes  attiiin  extniortliiniry  size. 
Abscesses  may  arisi^,  and,  if  in  the  dut;tj  the  perfuratiun  will  be  apt  to  occur 
about  one  centimetre  below  its  orifice ;  if  in  the  gland,  the  jierfbration  al- 
ways occurs  on  the  inner  surface  of  the  labium  majuH,  I  have  st^n  these 
abscesses  several  times  in  ehiklren  between  the  ages  of  seven  and  tburteen 
years.  Some  writers  say  that  the  jierifid  of  puberty  is  one  esiHH'ially  liable 
diseases  of  Bartholin's  glands.  The  gonococcus  has  been  found  iu  the 
cretion  from  these  abscesses. 
The  treatmait  of  catarrhal  inflammation  of  the  ducts  and  glands  of 
Bartholin  is  most  difficult  and  very  ousatisfacttjry  ;  the  duets  are  m  small 
that  it  is  only  with  great  difiieulty  that  we  are  able  to  make  applirations  to 
them  or  to  properly  cleanse  the  tissues.  On  this  actxHint  it  is  jierhaps  as 
well  to  excise  the  glands  iu  their  entirety.  If  a  cyst  of  the  excretory  duct 
or  gland  exists  it  may  Ije  ineistnl  and  evacuated,  ami  if  we  can  then  restore 
tlie  i?ontinuity  of  the  duct  the  cyst  may  be  permanently  healed.  In  other 
cases  it  may  be  necessary  to  excise  a  wedge-shaped  piece  from  the  cyst-wall 
and  cauterize  the  remainder  pf  the  surface  of  the  cyst  with  trichloracetic 
acid,  nitric  a*:^id,  or  iodine.  In  most  cases  It  is  better,  however,  to  tofcil!y 
excise  the  cyst  or  abscess,  much  as  a  sebaceous  cyst  is  removed. 


THE   HYMEN, 

The  hymen  may  present  many  anomalies  of  structure,  form,  and  situa- 
tion. Complete  absence  of  tlte  hymen  is  probably  very  rarely  observed, 
although  here,  as  in  many  other  matters  in  our  art,  we  find  conflicting 
Blatements.  Tolberg,  Ilurtmann,  Blazlns,  Ileuermann,  Lieutxiud,  and  Rose 
all  state  that  they  have  observed  cuses  of  this  kind,  whereas  Devilliers, 
Tardieu,  and  Bronarfiel  have  never  seen  an  instance  of  absence  of  the 
hvraen  iu  many  cases  examined.  Wtnckel  tiiinks  that  confusion  arises  in 
tliose  eases  in  which  the  uro- genital  sinus  persists  and  the  hymen  is  sought  in 
the  wrong  |dare,  A  frcfjuent  anomaly  is  double  orifice,  sometimes  styled 
dujilination  or  biperforation  of  the  hymen.  Many  cases  have  been  rdiserved. 
W inckol  has  seen  six,  and  Rose,  Delens,  and  Cornil  have  also  recorded  such 
anomalies.  Scanzonl  reports  a  hyperplasia  of  the  hymen  in  whirli  it 
prnjectal  from  one  to  three  eenti metises  beyond  the  labia  majom.  AV'iiiekel 
has  repeatedly  seen,  and  I  have  several  timers  observed  myself,  the  points 
of  a  hymen  carinatus  projef-tiog  fi*om  the  rima  of  the  vulva  in  the  new- 
bom.  Boivin  and  Duges  have  had  a  similar  experience.  In  a  virgin  of 
s»*venteen  years  Winckel  saw  the  lower  part  of  (he  hymen  project  beyond 
the  urethra  like  a  flap,  Lusehka  records  an  anomalous  hymen,  tlie  hymen 
fimbriatus,  which  presents  the  appearance  of  having  been  lacerated. 
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Congenitiil  cysts  of  the  hymen  are  occasioDally  met  with,  Winekel  saw  1 
two  in  the  Munich  Clinic.  Gorl  *  up  to  1893  could  find  but  six  cases  m\ 
the  literature,  all  of  tlie?ie  In  infants.  The  cysts  were  sitiiatetl  in  the  median  ' 
hue  on  the  outer  border  of  the  hymen  uear  the  exttTnal  navicular  fossa,  i 
Winekel  presents  two  cuts  of  the  cysts,  and  cf>iieludes  that  tliey  were  a  true 
primary  forraatiou* 

Atresia  of  the  Hj/nren. — Imjx^rforate  hymen  may  be  congenital  or  ac- 
quired.    Ati^esia  has  been  observetl  in  very  yuung  children, — by  Heilbnt  ia  \ 
ooe  of  three  years  and  hy  Godefroy  in  a  babe  of  two  months.     It  causes] 
practically  no  ineouvenienee  in  ehihlren  befort^  menstruation  is  establisheil, 
and  the  symptoms  of  atresia  of  the  hymen  aller  meustrnation  do  not  prop- 
erly find  a  place  in  this  work.      Godefroy *s  aise,  however,  pi"esented  a 
fluctuuttnt^  ttimor  at  the  vulva,  which  incisivm  showed  to  contain   thicks 
tenacious  fluid,  found  to  be  miieus  from  the  uterus.     In  these  cases  of 
atresia  in  the  young  child  the  hymen  may  usually  be  ruptured  by  the  finger,  I 
Sometimes,  however;  it  may  l)e  necessary  to  incise,  make  flaps,  and   stitch 
the  mucous  membrane  to  mucous  membrane.     It  is  rarely  necessary  to  ex- 
cise the  entire  hymen. 

VAGINISMUS. 

Tliis  disease  is  now  seen  in  ehihlren  often  enough  to  merit  cons  ide  rati  on. 
It  is  generally  t^jueeded  to  be  tlie  result  of  a  structural  change  in  the 
hymen.  Three  varieties  ai'e  descTibed, — perineal,  posterior,  and  vulvarJ 
The  ibrmer  is  due  to  si>asm  of  tiie  jK'rineal  museleSj  the  posterior  to  spasm 
of  the  levator  ani  muscle,  and  the  vulvar  to  spasm  of  the  cfjustrictor  canni. 
It  is  mrely  accompanied  by  any  gross  inflammatory  change  or  lesion.  The 
seat  of  the  pain  is  apt  to  be  eitljer  at  the  upper  margin,  near  the  urethra,  orj 
at  the  base  of  the  hymen.  The  sliglitci-it  touch  is  sufficient  to  cause  violent 
moseular  contractions,  and  in  some  instances  excruciating  pain. 

Its  pathology  is  still  somewhat  obscure  ;  it  is  seen  at  all  ages,  and  shows  j 
no  special  association  with  other  diseases  of  the  genital  organs,  nor  dties  it  | 
seem  to  Ik;  purely  neuralgic  in  ehameter.     Some  years  ago  an  attempt  was  * 
made  to  show  its  relation  to  diseases  of  the  spinal  cord,  but  this  view  has 
not  beou  generally  acf^ptetl.     Cases  sometimes  [lersist  even  after  excision  of  , 
the  hymeu,and  in  women  even  after  multipk^  pregnancies.     There  does  not 
at  present  appear  to  be  any  reasonable  doubt  that  the  seat  of  the  disease  is 
in  tlie  hymen  itself,  and  that  it  tlopeuds  upon  structural  alteration  in  the 
substance  of  the  tissue,  but  tis  yet  the  pathology  is  not  definite,  and  we  are 
unalile  to  say  that  in  all  cases  the  aItt*rations  are  the  same.     This  change 
usually  ctjusisfs  of  thickening,  or  connective-tissue  hyperplasia,  ao  iucr^iae 
in  the  number  and  size  of  the   papilhe.     iSjme  of  the  cases  studied   bv 
Winekel  showei^l  a  hypertrophic  fibro*papilhiry  proliferation  and  a  prolifer- 
ation of  the  epithelial  layer. 

The  treatment  should  be  radical,  and  eonsistn  in  total  extirpation  of  the 


»  Art'biv  fur  Gynakologie,  SajouA'a  Annual,  1898,  H.  2.  Bd.  il 
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iijmen,  both  posteriorly  and  anteriorly,  if  the  hymen  extends  to  and  is 
continuous  with  the  uretlira.  If  any  considerable  portion  of  the  hymen  is 
aUowt^d  to  remain,  all  the  symjitoms  may  ruciir.  In  some  instances  taire 
has  been  secured  only  by  excising  the  urethml  orifice  to  eradicate  every 
vestige  of  the  hymen,  I  agree  with  several  writers  who  say  that  they  have 
absolutely  no  results  from  any  plan  of  treatment  otiier  than  that  whirh  is 
radically  surgical.  The  various  ointments^  suppositories,  and  lotions  are 
useless.  Cauterization  is  a]s<j  valueless*  Rapid  or  gradual  dilatation  has 
been  without  results  in  my  hands. 

INJURIES  OF  THE  EXTERNAL  GENITALS. 
"With  the  injuries  during  laljor  we,  of  course,  have  nothing  to  do  in  the 
present  work. 

Children  are  apt  to  receive  injuries  to  these  structures  by  falls  or  blows. 
Many  cases  are  reported  of  tears  or   cuts  received   by  childreu   falling 
on  various  objects,  as  chaii's,  s^jfas,  or  even  fence-} tickets.     The  iall  may  be 
from  a  height,  as  in  the  case  of  a  child  who  fell  fit>m  a  hay- rick  and  was 
in]]Kiled  on  the  handle  of  a  pitclifurk.     The  tmuma  ma}*  be  extensive,  iis  in 
Bauer's  vsiso,  m  wliich  the  cliild,  while  stooj>iiig,  was  gored  by  a  bull,  the 
faorn  penetrating  the  vulva,  rupturing  the  periucum,  and  causing  extensive 
la/eeration  of  the  buttock.     Other  severe  injuries   in  this  region  have  ex- 
tc*nded  into  the  rectum  and  a  recto* vaginal  fistula  has  resulted*     Panikh  ^ 
Baw^  a  rent  in  the  vagina  <lue  to  a  I'all  iijMjn  the  al»domeu.     The  tear  was 
one  and  one- half  inches  long,  one-half  inch  deep  laterally,  and  close  to  the 
cervix.     The  case  is  important  in  that  it  shows  that  rupture  i;f  the  vagina 
may  occur  from  an  external  blow  which  may  leave  no  wound  or  other 
indication  of  its  having  occurred.     The  wounds  may  be  of  all  tiegrees  of 
fieverity.     Wlieu  caused  by  a  fiill,  they  are  generally  small  aud  apt  to  be 
fonnd  in   a  direction    parallel  to  the   descending   ramus  of  tlu'   ischium. 
Blows  and  falls  are  also  apt  to  produce  an  injury  of  the  clitoris  with  exten- 
sion into  the  nymph  a?.     Hemorrhage  is  apt  to  lie  severe,  in  some  cases 
alarming,  and,  if  nc»t  spccxlily  checked,  fatal.      The  injuries  may  be  self- 
ioflieted.      Masturbating   children  often  do   most   serious  damage  to  the 
ual  organs  in  the  gratification  of  ihcir  jierverted  desires.     I  cite  B<-ikai*s 
^Sae  in  illustration  of  this  statement.     A  gfrl  aged  ten,  who  for  a  Ion;:  time 
had  practised  masturbation,  had  for  the  same  jiurposc  ligatt^  the  clitoris  so 
tightly  with  a  thin  thread  tlmt  the  organ  swelled  up  to  the  size  of  an  Italian 
luuel-nut.     The  thivad  w.as  removed  by  Bokai  fourteen  days  hitcr  and  the 
uict?rated  line  of  straugulatioo  healed  by  projier  treatment,  yet  the  clitoris 
remained  large,  sensitive^  and  fcdematous.     The  hy|>ertrophied  tissue  was 
finally  removed  by  the  thermo-caMtery. 

Foreign  Ixjdies  may  be  introduced  into  the  vagina  even  in  very  young 
childreu,  as  in  Smith's^  case,  in  which  a  foreign  body  was  inserted  in  the 


'  Indiftn  Medical  Kept.,  Calcotta ;  SaJous'h  Annufli,  lflf»4,  P.  G.  26. 

»  Kew  OrleaiiH  Mediciil  and  Surgical  Journal,  1883-84^  N.  8.,  xi,  692*594. 


1 


886      ANOMALIES  AKD  DISEASES  OF  THE   UTERCS,  VAGINA,  AND   VCLVA^, 


vagina  of  a  tliree-year-old  girl  and  remainetl  until  she  was  thirteeu  and  ! 
half  years  of  age,  aiul  that  of  Simoioviteh/  ia  a  girl  of  eight  yeai's. 

The  treatment  is  that  of  all  lacerated,  incised,  or  contused  wounds,  andj 
19  to  Ije  governed  by  tlie  well-known  surgical  laws  for  operations  in  this 
region. 

THE  VAGmA. 

The  vagina  may  be  completely  absent.     Several  of  the  older  writer 

have  reeordeil  such  eases, — Baux  in  1758,  Oberteuffer  about  1800,  and 
d^Azier  in  1812,  Bosfjuet  deseribes  a  closed  vagina  and  an  absent  vulva 
and  uterus.  Clarke's*  case  was  verified  by  autopsy,  and  Cimniugliam  also 
confirmed  his  case  by  post-mortem  examination,  Gould  and  Pyle  in  their 
extremely  interesting  book,  **  Anomalies  and  Curiosities  of  Medicine". 
(1897),  say  that  Chuix-hill  has  quoted  the  following  observers  as  Imvinfl 
mentioned  the  alisence  of  the  vagina :  O'Fcrral,  Gooc»h,  Davies,  Boyc 
Tyler-Smith,  Hancock,  Coste,  Kluyskcns,  Debrou^  Bmid,  and  Wateoiu| 
Amussat^  saw  a  girl  who  did  not  have  a  trace  of  vagiim,  and  Griffith*! 
specimen  in  St,  Bartholomew -g  Hosiiital  Museum  has  neither  uterus  nor 
vagina,  Ferguson  descTibes  a  yoimg  girl  without  vagina,  uterus*  or  ovaries*^^ 
The  girl  bad  indulged  in  coitus  through  the  urethra.  In  a  girl  aged  si3t'-^| 
teen,  seen  by  BrotJImi^st,  there  was  entire  al>sence  of  vagina  and  uterus,  the 
clitoris  being  abDornially  dcveh)ped»  Many  recent  writers  have  recorded^ 
instances  of  complete  absence  of  the  vagina,  but  space  forbids  a  further  con- 
sideration of  the  subject  Domitreechu*  has  contribute*!  a  study  of  ooa^ 
genital  absence  of  the  vagina  from  a  surgic^al  point  of  view. 

Wiuckel,  Maisorjoeuve,  Lai'howicz,  and  Otto  have  observed  cases  in 
which  the  vagina  >\as  represented  by  a  band  of  connective  tissue.     I'l^^ii^l 
npf>er  or  the  lower  segment  alone  may  be  obliterated,  the  intermediate  por* 
tftjo  pervioo.«,  or  fine  membranous  bands  may  obliterate  the  vaginal  lumen  ;^ 
or,  again,  tmusverse  septa  may  exist.     Thus,  the  atresia  may  be  eompletflfl 
or  i ncoiTiplete,  congenital  or  acquired, 

I  have  several  times  reooi'dcd  in  my  notes  the  existence  in  new-l>onij 
babes  of  a  thin  membranous  septum  or  veil  extending  across  the  vagina 
behind  the  hymen.     These  merabmnous  septa  usually  disapi>ear  during  the 
first  month  of  life,  but  T  have  known  them  to  persist  and  require  rnpturiDgJ 
They  arc  apt  to  protrude  during  severe  crying  or  straining,  and  in  this  wan 
they  come  under  observation.     Adhesion  of  the  mucous  folds  directly 
hind  the  hymen,  but  not  connectcHl  with  it,  has  l>een  described  as  Breishi^i 
atresia  refrohpncnatis.     This  has  been  regarded  as  physiologic  by  seveit 
writers,  because  it  is  unacoompanied  by  inflammatory  lesions.    It  is  usuallj 
seen  in  children,  and  rcsemhlt^  an  imperforate  hymen.     It  generally  rup-  ' 
tures  s])ontanGously,  or  may  i>erhaps  require  surgical  interference. 

»  Yuzhno-russk.  Mcid.  Gttzette,  Ud*f*s«,  1893,  it  845  j  Index  Medicus. 

*  Lancet,  Londi>n,  u.  225,  1872. 
»  Gastette  MMicfile  do  Paris,  December  12,  18B5, 

*  Marie  Duniiireachu,  Paris,  189U*     G.  SteinheiL 
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Vaginal  ati^e^ia  rarely  pnseuts  any  symptoms  until  the  child  reaches 
puberty,  winch  in  some  girls  occurs  very  early  indtxxl.  The  sym[jtom3 
then  will  depeud  upon  the  degree  of  atresia  ;  ]£  it  is  tirm  and  complete?, 
tliey  are  those  of  retention  of  menstrual  bUxxl  and  secretions*  If  the  ob- 
struction is  thin  and  meinhrauous  and  the  accumulation  is  constantly  added 
to,  spontaneous  ruptun^  may  oc^cur,  eitliti'  through  the  natuml  channel  or 
by  novae  adventitious  opening  in  the  rectum,  bladder,  or  surroonding  strue- 
turea.  These  abnormal  oi>enings  m-e  particularly  apt  to  occur  if  eccentric 
hypertrophy  of  the  vaginal  Avails  lios  not  advanced  cuiucidently  with  the 
obstmction.  Myerses*  recent  studies  on  two  hundred  and  sixteen  ease^^  of 
vaginal  atresia  lead  him  to  differ  from  Knssmanl's  statement  that  ill  de- 
velopment of  the  lower  part  of  the  genital  tract  with  atresia  is  due  to  fietal 
ttiHanunatiou.  His  observations  lead  him  to  conclude  that  it  is  in  infancy 
and  childhood  that  inflammations  occur,  as  vulvitis  and  local  lesions  in  gen- 
eral infectious  disorders.  The  vagina  closes,  the  tissues  heal  and  louk  hculthy, 
nod  the  atresia  is  not  discerned  until  pnlierty,  the  disease  being  wrongly  at- 
tributed to  congenital  origin.  A  iVirtlier  <'onsidemtioD  of  the  subject  would 
be  out  of  place  here,  for  the  child  is  rapidly  appmachiug  womanhood. 

Abnovmal  ahndnem  or  narroirneAH  of  the  raf/ina  is  nsnally  the  result  of 
tl  fcetal  inflammatory  process.  Bi>me  vagina?  have  been  nieiisured  that  are 
cif  extraordinary  shortness  and  narrowness;  Seanzoni  saw  one  that  mcas- 
tipeil  but  four  and  one- half  hnes. 

Double    Vwjma, —  IVreistence  of  the  septum  l)ctween    Miiller's  ducts, 
which  has  usually  disappeared  by  tlie  twelfth  week  of  embryonic  life,  re- 
sults in  double  vagina.     Double  vagina  with  single  uterus  is  somewhat 
rare ;  it  is  more  usual  to  tind  the  former  assoi-iated   with  double  uterus. 
The  literature  contains  many  retei-enees  to  double  vagina:   Rohh^  iiN'ortls 
such  an  anomaly,  Gould*  cites  several  instimces  in  his  lMX>k^  and  Stinger 
twortls  a  snpernnmerary  vagina  which  eonnei'ted  with  the  normal  vagina 
by  a  fistulous  f>|x*ning.     He  did  not  consider  this  a  case  of  patent  Giirtner^s 
duct.     The  halves  of  the  double  vagina  may  l>e  of  equal  size  or  one  may 
bi^  much  norrower  than  the  otiier ;  the  septum  may  l>e  complete,  and  the 
deficiency,  if  it  exist,  may  l>e  litlier  above  or  belriw. 

Inverfionn  or  Prolongations  of  ikt  Vaginal  Mncoiis  Membrane. — This 
wmditiiin  1  have  never  seen*  Winekol  sjiys  that  tlie  prolujigatiuns  of  the 
Vaginal  nuu-ous  membmne  extend  intfi  the  mnscuku'  layem,  or  even  into  the 
piravaginal  connective  tissues.  Tht^e  are  jiartly  congenilal  inversions  of 
one  vaginal  wall  or  vhm^  nf  unusual  lengthening  and  widening  nf  the  mu- 
cous lai-unoe  situatetl  at  the  sides  of  tlie  cohmms  of  the  vagina.  They  must 
Dot  be  mistaken  for  a  double  vagina  or  for  the  walls  uf  a  rudimentary 
vagina.  They  have  tl*iu,  smooth  walls,  arjd  may  Ik?  2.4  centimetres  long. 
Abnormal   Openiuf/s  of  tl^e    Vaf/ina. — Persistence  of  the    nro-genital 


*  Aiiicr.  Pruet.  find  Newi,  Mttfch  20,  1897;  Amer.  Year  Book »  1898,  p  Cai. 

*  Johns  HopktDJ  Hy<i^pital  Reports,  Aprils  1895.  '  Ibid. 
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Binus,  as  already  stated,  is  respooBibk  for  many  aaomalous  cotironnatioii 
of  the  vagina*  The  vagina  may  open  into  the  rectum^  the  so-i.'alled  coc 
genital  atresia  ani  va{/tnaUsy  in  which  the  external  anus  is  absent,  and 
o[)ening  exists  above  tlie  hymen  into  the  vagina.  If  the  anus  ojkn  under 
neath  tlie  hymen,  it  is  classified  as  cUresiu  ani  htftnenalia  vestibularis.  Open- 
ings have  also  been  seen  in  both  the  vagina  and  the  perineum,  into  the 
bladder,  urc-thm,  and  upon  the  abdominal  parietes.  These  latter  cas(*s  have 
been  careiTilly  studied  by  Le  Fort,  who  has  never  seen  tlie  condition  in  a 
viable  fcetus.  Dwigbt  ^  has  reported  a  case  of  anus  vulvalis,  with  remarki(^| 
on  congenital  commuuieation  of  the  vulva  and  rectum.  Freeman^  makes 
some  remarks  on  vulvt*- vaginal  anus  and  reports  a  case, 

A  great  deal  may  be  done  to  cori'ect  these  abnormal  oj^enings  by  cfirefu 
surgical  proceed ir»gs.     If  the  opening  into  the  vagina  is  nut  too  large, 
may  be  provided  with  a  sphincter,  and,  as  in  the  cases  of  Blot,  Brignole 
and  Jorbet,  evacuation  o<^cur  pciiodically  and  the  patient  be  companitivel} 
comfijrtable.     Guillon's  patient,  aged  fifteen,  had  an  evacuation  only  at  hmg 
intervals,  and  then  defecation  wtis  accomplished  by  pressing  upon  the  peri*^^ 
neum  and  thus  extruding  the  mass  through  the  vaginal  opening,  ^H 

Radical  ojx^ration  otfers  almost  certain  cure  in  atresia  ani  vaginalis  if 
tlic  opening  is  not  ton  large  and  not  too  high  in  the  vagina,  and  if  the  case 
conies  under  surgical  cai*e  early  in  life;  provided,  of  course,  that  other 
anomalies  with  much  deficiency  in  structure  do  not  also  exist  The  opera- 
tive procedures  are  those  required  to  form  an  auos  in  its  proper  place  by 
making  an  incision  tlirough  the  perineum  and  stitching  the  rectum  to  the 
edge  of  the  wound.  The  vaginal  fistula  is  to  be  closed  by  resorting  to  any 
of  the  well-known  operations  for  such  conditions  which  would  be  applicable 
to  tlie  case  in  hand.     Curling  reports  eleven  cases  with  ten  cures.  ^_ 

Neopkmrm  of  the   Va^i7ia. — Neoplastic  growths  are  rather  infrequent  ifllf 
tlie  vagina,  but  the  congenital  tumors  and  those  occurring  early  in  child- 
hood are  comparatively  frequent. 

OfHtfi. — Thc-^e  are  of  lijur  varieties,  although  as  yet  there  is  not  entire 
unauimity  of  opinion  in  regaixl  to  their  pathology.  The  most  generally 
aci'cptRl  are  tlie  first  and  tlie  fourth.  1.  Retention-cysts  of  the  vaginal 
glands  occur  in  the  superficial  portion  of  the  vaginal  mucous  membrane, 
althougli  Veit  denies  the  existence  of  true  glands  in  the  vagina ;  he  con- 
siders that  the  sulci  bctwwn  tlie  vaginal  rugse  perform  the  function  of  J 
glands  ;  they  cause  reteutitin-cyst^  by  union  of  adjacent  {papillae.  2.  Cyst 
which  arise  in  dilated  lymph-vessels  are  very  rare,  3,  Cysts  due  to  trans 
ndation  of  blood  or  serum  into  the  submucous  tissues,  usually  occasions 
by  trauma.  4.  Those  that  originate  in  the  remains  of  Wolif 's  or  Gartner'a^ 
canals  uv  m  the  rudiments  of  Miiller's  ducts,  as  established  by  Freund  and 
Veit,  who  consider  them  analogous  to  double  vagina.  All  of  these  c*ystj| 
are  pmctically  witlnrnt  symptoms  other  tlian  those  that  are  mechanical  an^ 

*  Atin_»rican  Joumiil  of  the  Medicul  Sdences,  PhiliidelphiJi,  18%,  N,  S  .  cix.  4^3-436^1 
«  Mediciil  News,  Philadolphb,  1895,  UviL  819-321. 
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ise  frum  pressure.  In  WinckeFs  €ase»  in  an  infuot,  a  cjst  the  size  of  a 
walnut  caused  dysuria.  The  pressure  may  divert  the  stream  of  urine  and 
cause  it  to  flow  int«  the  vagina,  a  severe  colpitis  resulting.  Cazin  has  re- 
cently contributed  a  paper  on  the  patliologieal  anatomy  and  the  pathology 
of  cysts  of  the  vagina.  If  tlie  cyst  has  thin  walls,  h  may  rupture  spon- 
taneoiisly,  but  will  nsually  retilh  Resection  and  removal  entire  and  intact, 
if  possiblej  is  the  most  radical  course  to  pursue.  If  necessary  for  a  com- 
plete operation,  a  portion  of  the  vaginal  wall  also  may  be  removed* 

Polypi  of  the  Vagina, — Vaginal  polyps  are  occasionally  met  with  even 

in  very  young  children.     Frautzl  ^  has  seen  a  poIyj>  in  tliese  tissues  in  a 

child  one  year  and  three  months  old,  and  Wilson  ^  a  large  vaginal  jiolypus 

in  a  child  two  and  one-half  years  old,  while  Marshall  records  a  papilloma 

of  the  vagina^  in  a  young  child* 

Tumors  of  Ike   Vaghia, — These  comprise  fibroma,  fibromyomata,  myo- 
inata,  sarcoma,  and  carcinoma.     All  of  these  except  sarcoma  and  carcinoma 
aJ^e  i^are  even  in  women,  and  are  very  rarely  seen  in  children,  although  they 
bave  occasionally  been  observctl  in  girls  about  the  age  of  pulx^rty.     They 
nxiay  be  congenital  or  they  may  develop  from  the  walls  of  Gartner's  canals  or 
irtjm  an  obliterated  Miiller^s  duet.     Skene  records  a  singular  case  of  patency 
of  a  Gartner's  duct/     They  are  not  particularly  prone  to  sarcomatous  or 
careiDomatous  degeneration,     Karly  they  l)ecome   j>p<]unculatcd   and   thus 
csoape  a  deal  of  irritation,  and  ai-e  usually  removed  before  they  attain  any 
very  large  size.     Williams*  ^jhserved  a  congenital  tumor  of  the  vagina  im- 
mediately after  the  birth  of  the  child.     The  nature  of  the  growth  was  not 
determined.     The  vulva  was  eonsiderably  i-edder  than  the  surrounding  tie- 
sties,  and  upon  separating  the  labia  almost  the  whole  enclosed  space  was 
fijund  to  be  occupied  by  a  inas.^  projecting  from  the  vngina.     The  meatus 
urethne  and  clitoris  were  forced  into  the  anterior  commissure  of  the  labia. 
The  tumor  was  paler  than  its  surroundings  and  firm  to  the  touch.     There 
^as  a  colorless,  viscid  discharge  from  the  vagina  bathing  the  tumor  and 
eactemal  genitals,     A  dull  curette  passed  around  the  tumor  showed  it  U>  he 
about  one  and  one-half  inches  long  by  three-quarters  of  an  inch  through* 
It  yxtis  attaeheil  to  the  posterior  wall  of  the  vagina  by  a  pedicle  about  three- 
-quarters of  an  inch  from  tlie  cu^ifice.     Pressure  upon  tlie  tumor  caused  a 
pQflBnge  of  water  from  the  bladder  through  tlie  meatus  urethrse.     Din-iug  tlie 
"blowing  week  the  ehikl  passc^J  urine  normally,  as  it  probably  had  during 
tl»e  first  twenty-four  houi^.     A  month  later  there  was  less  nnJuess  of  tlie 
^Iva,  the  labia  minora  were  in  their  normal  position,  the  discharge  was  still 
PJ^ut,  and  the  vaginal  orifice  ocf-upied  alxiut  its  proper  share  of  territory, 
^t  projecting  from  it  was  the  tumor,  apparently  reduced  in  size  one-tbii^. 

>  AWg.  Wien,  Med   Zig.,  1863,  viii.  238. 

'  M<^dicfll  Tinier  and  Guztitte,  London,  1876,  i.  360. 

*  Brititsh  Me^iail  Journal,  London,  1889,  i.  127. 

*  M»k1ii?4iI  Re«3on3,  Nrw  York,  1896,  xlix,  092. 

*  BwUrn  Medical  iitid  Surgical  Journal,  Juniinr)'  U,  1897,  p.  47, 
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Priiiitiry  saixioma  of  the  vagina  is  very  much  more  fi-equent.     D'Arcey 
Power  ^  R'cTirds  a  case  in  a  girl  two  years  and  fijur  months  old.     Carpen- 
ter^ and  Hollandur^  have  also  observed  sarcoma  in  very  young  cbildrca^^^ 
The  firBt  two  writers  liavc  reviewed  the  literature,  and  the  table  on  pag^^ 
81)1  and  892  is  taken  in  the  main  from  tlieir  research. 

Powder  concludes  that  primary  sarcoma  of  the  vagina  in  eliildreu  is  only 
a  speeializtJ  form  of  malignant  disease  whieb  may  affect  any  or  all  of  those 
connective  tissues  wbieb  are  involved  in  the  complicated  developmental 
processes  associated  with  the  formation  of  cloaca. 

The  sarcoma  grows  in  the  connective  tissue  of  the  pelvic  orp;ans,  and 
extends  into  the  bladder,  urethm,  uterus,  or  vagina.     The  growth  may 
be  well  eireuniscribed,  as  in  Power's  case,  or  difiTuse,  as  in  some  of  the 
others,  notibly  Ahlfeld's.     Under  all  conditions  vaginal  sairoma  in  eliildro^H 
fihows  a  constmt  tendency  tu  become  p<xbmeuliited  or  polypoid  and  mnlti^™ 

pie.     Its  course  is  not  apt  to  be  rapid  ;  it  ulcerates  slowly.     The  lymphatic , 

glands  are  affect^,  if  at  all,  late  in  the  case.  It  disseminates  very  glowl|^| 
The  proL^nosis  is  grave;  recently,  however,  operative  cures  have  been  r^^ 
ported  lasting  many  years,  in  one  case  for  ten  years  without  recurrence,  i 
In  the  main,  however,  it  recurs  quickly,  and  is  apt  to  prove  fatal  by  pi^es^H 
uiH?,  particnhu^ly  on  the  bladder  and  rectum,  causing  retention  of  tlie  urine^ 
and  obstruction  of  the  bowels. 

There  is  no  special  trouble  in  thedingnnsis,  but  unfortunately  the  polypi 
are  often  looked  upon  as  benign,  and  tlie  diagnosis  is  not  made  until  it  is 
too  late  t<*  thoroughly  remove  tlio  growth.     Its  early  and  complete  r^^ 
moval  is  as  elfeetiuil  here  as  in  other  portions  of  the  body.  ^B 

Ckirehioma  of  tlie  vagina  is  very  rare  at  all  agi*8.  D.  Berry  Hart* 
states  that  malignant  disease  of  the  vulva  or  vagina  is  so  rare  that  it  con- 
stitutes but  about  one  per  cent,  of  all  malignant  disease  of  the  genital  tract. 

In  children  it  is  almost  a  curiosity,  although  several  cases  are  recorded. 
Winckel  quotes  T.  Snn'th,  who  found  eantx^r  of  the  rectovaginal  wall  in  a 
child  of  fcmiteen  mouths.  Guersant  saw  a  carcinoma  twrenty  eentiiueti-es 
long  and  twenty-^ight  centimetres  in  circumference  growling  from  the  in- 
troittis  of  the  vagina  in  a  child  of  three  and  a  half  years.  Johannovsky 
diseovei"ed  in  the  Strasburg  pathological  collection  a  cai'cinoma  of  the  size 
of  a  hen's  egg  situated  in  the  vaginal  vault  in  a  prnpanition  from  a  girl 
nine  years  of  age.  B*  Farqubar  Curtis*  says  that  there  is  a  case  on  n:cord 
of  a  cancer  of  the  vagina  in  a  girl  only  nine  years  of  age,  but  he  does  not 
give  the  reference,  Mann  has  rep^^rted  two  cases  between  fifteen  and 
twenty  yeai-s. 


*  St.  n II j-tlioln mew's  HospTtiil  Ropnrta,  ISOtJ,  vol,  xxxi, 
^  Ptxiiulries,  June  1,  1896, 

*  Deutsche  Med.  Wo<?henschrift,  Vereins  Beilage,  18W,  xiii.  1^;   Peduitries,  ToK  ! 
No   10.  1890. 

*  Practiliurier^  London,  Ft^lmmrvt  1S95, 

*  The  InternMtioniil  Entry oloptDclia  of  Surgc^ry,  AshhuTst,  vol.  vii,^  1806.  p.  298. 
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Km  or  Oaovm. 


Vag^injil   poh^i ;    tnlx«d-c«Ilcd 
fiarcijiua. 

Vaginal  polypi  |  vf*ie<vv 
»uptum;  tnyxo-aafcuma, 

VuiLTinal  and  uterine  f>*:»lj 
uterioe  sub(4entoiteul  grov 
rnyxcHsarcuiiia. 


Va£:in8l   and   bladder  pr*l| 
n»und-cdl<?d  in  vagina, 
die  celled  in  bladder. 

Vaginal     tutnor;      mjri 

coma. 

Tamor  of  the  kit  U\»itm  i 

jus;  aafconia 

Vaginal  pc^l  vpt  invoWin^  1 
der,  ccr\U,  and  tin'U 
myo-flbro-MLreonaa. 


Vaginal  polypi* 


Eupture  of  the  Vagina. — While  a  rare  accident  in  Europe  aoJ  Americi, 
tills  is  not  rare  in  India.     Every  year  .several  eases  are  re^Rirted 
surgeons  in  tlie  Indian  service  and  by  the  medical  aiissionaries  ofi 
and  the  contiguous  countries.     Under  the  system  of  child  marriaged  1 
India,  rupture  of  the  vagina  fre»|ueutly  oecurs.     Harris  rt^jxirti?  such  a  < 
in  a  child  twelve  years  of  af^e  ;  an  irregular  circular  rent  CKx*uri*ed  io< 
uppr  part  of  the  left  side  of  tlie  vagina  at  its  junction  with  the  uti 
The  rent  extended   into  the  (KVitoneat  cavity.     Wolfo%"itseh  *  has 
traumatie  lesion  of  the  vagina  in  a  girl  of  twelve  years,  due  to  coiios,  J 
similar  tears  Ijave  l>een  rejiortetl  from  Anglu-litdia  in  bal»es  l»ul  Uiiw  yci 
of  agCj  who  had  been  married  according  to  the  costoms  of  the  amuti 
These  ruptures  are  almost  invariably  fatal. 

Simi>le  catarrhal  vulvo- vaginitis  is  fully  considered  in  voL  iii.  p.  71 
and  tliere  is  nnthing  to  add  to  those  statements. 

Jnfevtious  Vidro-  Var/t tufts. — In    all  cases,  no  roalter  wlmt   the 
there  is  a  pmnounced  purulent  diseliarge,  which  consists  of  epithelium  i 
pus-eclls,  mucus,  bacterfa  in    large    nnnil>ers,  staphylocoot^i,  mod 
cocci.     GoniM^JX'ci  may  Ijc  abR^iit,  but  their  presence  proves  tl>e  cti 
of  gononhrea.     Heiinau's  experiments'  have  shown  that  it  ispoflttbhl 
many  cases  to  dit!erentiate  this  organism  from  the  other  diplocooci,a]t 
Martin,^  in  an  ciirlier  paper,  seemed  to  think  that  it  was  not  po^ible  ts^i 

J  MeiliLsiim,  St    Fetorebur^,  1893,  v   461, 

«  Medical  Keconi,  June  22,  1895. 

»  Journal  of  Cutaneous  and  Gfn! to-Urinary  Dis^aica,  1M8L 
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In  chronic  cas€s  culture  media  alone  are  to  be  recorameiided  for  the 


ofth. 


He 


also  beli 


that  a  urethr 


gonococciis,    Heiraan 
tain  gonococci  which  lie  dormant  atid  may  he  iniiociitms  for  a  long  tune,  but 
^Diay  later  l>eeonie  active  and  excite  goiiorrlKta  In  another  pei'soo*     Some  dif- 
^Kreuee  of  opinion  still  exists  as  to  the  identity  of  the  gonoeoccns  ;  for  exam- 
^ill^fiheflGeld-s  *■  views  are  that  infections  vulvo-vaginitis  in  children  is  always? 
of  gooorrhteal  nature,  and  that  the  diplocoecus  present  in  tlie  purulent  ilis- 
chaise  is  invariably  identieal  with  that  of  Neia-^er,  dewilorizing  by  Gram's 
method.     Marx  *  has  come  to  the  conclusion  that  the  blennorrhagic  origin 
is  the  exception  and  not  the  rule,     Calien,^  Comln-,*  Slieffield,*  Veilloii,  and 
Halle*  have  recently  studied  and  record c^l  their  ob,servations  on  infectious 
valvo-vaginitis.     In  all  doubtful  eases  and  those  in  whom  rape  is  suspec^ted 
the  secret ionn  should  hy  subjecteil  to  the  test  of  culture  on  artificial  media. 
In  the  Ijabe  or  very  young  infant  the  infection  is  obtained  from  the  muther 
either  directly  during  labir  or  later  by  ttie  hands,  towels,  wash-clotbs,  and 
tte  like.     If  it  develops  later, — that  is,  during  the  time  the  child  is  nursing, 
^it  i!^  usually  due  to  tratismission  by  bath  or  towels.     The  vulvo-vaginal 
ucijus  membrane  in  children  seems  to  present  a  {^K^euliarly  acceptable  soil 
the  gonocxx^us.     The  disease  is  comjmratively  rarely  caused  by  criminal 
^ices,  although,  of  course,  it  does  occur  in  this  way,     I  quote  the  fol- 
bwiog  from  Ariatides  Agramonte;^  **  In  view  of  the  fact  that  the  greatest 
len  in  the  knowledge  of  venereal  diseases  are  at  this  late  date  still  at  logger- 
Is  regarding  the  sjx>cifie  vtruleoce  of  the  gonorrho?aI  pus,  that  the  same 
of  affairs,  difference  of  opinion^  exists  as  to  the  identity  of  the  gono- 
8,  and  convinced  that  all  kinds  of  pus  are  infective  if  not  infections,  I 
ve  seldom  lost  time  in  a  fruitless  endeavf>r  to  find  the  source  of  infection 
a  given  case  in  direct  contact  with  a  gonorrhceal  male  j  yet,  knowing 
it  there  is  prevailing  among  the  lower  classes  a  belief  to  the  effei^t  that 
^pulation  or  attempted  coitus  with  a  virgin  child  or  young  girl  is  a  sure 
ire  for  all  urethral  inflammatory  processes,  I  cannot  but  feel  that  the  ma- 
LJority  of  cases  not  directly  traceable  to  other  ai'tive  causes  have  Ix^en  tlie 
ims  of  this  infamous  l>elief     On  the  otiier  hand,  we  know  that  the 
thy  adult  male  organ,  by  repeated  frictifm,  may  produce  such  an  in- 
immation  alxput  tiie  genitals  of  an  otherwise  healthy  child  as  to  later  on 
iperinduce  a  typical  vulvo-vaginitis  with  all  its  accompanying  symptoms  ; 
tliis  possibility  we  think  ought  to  be  borne  in  mind  when  dealing  with 


^  A  ID  erica  n  M«dico-Surgk"iil  BuHctrnj  Miiy  30,  1896. 
'Arch*  de  Toe,  et  de  Gyn.,  No,  10,  ISQii;  American  Gynaecological  and  Obstetrical 
um»l,  Fel>ruftr>%  1896,  p.  27. 

•  Vcrhnndl.  d.  VersammL  d.  Gcgellscli-  f.  Kioderh.  dcutach.  NBturf.  w.  Aertsse,  1891  j 
»h.,  1892,  ix,  212-219. 

•  Attn,  d  hyg.,  Paris,  1B92,  8d  S.,  ixvil  C0~79  j  also  Bull,  et  M6m.  Soc.  MM.  d.  H6p. 
iPirii.  1891,  34  S.,  viii.  895-406. 

•  American  Medico-Surgical  Bulletin,  New  York,  1896,  ix.  726-731. 

•  Arch,  de  MM.  exp^r.  et  d'Anut.  p&th  p  PariSj  1896,  viii,  281-803. 
f  Medical  Record,  January  11,  1896,  p.  46. 
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medicxi-legal  qiiestious,  as,  for  inetaDce,  when  a  child  vritb  e 
vaginitis  justly  accuses  a  mau  who  od  examination  pn*^*nt«  a  fMfftclij 
healthy  organ.''  The  symptoms  are  characteristic ;  the  urethra,  Tagiu,  tni 
vulva  are  all  affected.  liotch  has  at  times  noted  more  or  less  exoortaliol 
of  the  inner  surfaces  of  the  labia,  and  Agramoute  a  stnrtobu^  orapiiaiail 
tearing  of  the  hymen,  moi'e  partinilarly  in  masturbators  or  ill  UlOK  ii 
whom  an  att^^mpt  at  coitus  has  been  made.  A  free  purulent  and  eotnettiBOl 
blood -staintMj  discliarge  covers  the  jxtrts,  whicli  are  much  swollen  and  in^ 
tenicly  congested,  bleeding  freely  when  hantllctl.  Urination  is  paioflil,  m 
the  urethra  is  early  iuvulved.  The  constitutional  &%-mptonis  may  be  vrr* 
slight  indeetl ;  fever  may  W  pr^ent,  although  the  temperature  is  not  apt  ^ 
be  high.  This  is  in  strong  contrast  with  simple  catarrhal  vidvo-vi^uiit&i 
in  whieii  the  coostltutional  symptoms  are  most  pronouuceil,  tlie  child 
profoundly  aoEeraie  or  presenting  other  debilitating  constitutional 
although  some  gonorrhceal  cases  present  the  peculiar  ))allor,  the 
f/oiioheniique  of  the  French,  the  symptoms  indicating  a  geneml  pokoa^ 
til  rough  absorption  of  the  toxins  of  the  gonocooci. 

Most  cases  recover  irom  the  immediate  mauifegtations  of  the  disear, 
but  there  is  nothing  more  disastrous  to  the  female  pelvic  oi^ns  thaa  li 
attack  of  gonorrha?a,  1  know  of  nothing  that  plays  such  sad  havoc, 
is  difficult  to  demonstrate  this  in  childix^n  ;  they  jiasa  from  under  our 
vation  before  the  disease  has  sufficiently  advanced  to  prove  this 
but  such  is  undoubtedly  the  fact  in  women,  and  I  see  no  rea-on  to  dmli 
in  children.  Marx  ^  has  R^n  several  cases  in  children  in  wliich  suppmntiw 
salpingitis  followed  a  purulent  vulvo- vaginitis.  After  extensive  obecrft" 
tion  this  writer  (Mincludes  that  in  nearly  all  purulent  vaginal  disebatizaii 
children  inflammations  tx-cur  in  adjacent  regions  sooner  or  laler^  Tb 
effect  of  these  inflammatory  changes  may  not  be  evident  until  mensHtialifli 
is  ejstabli shell.  Marx  also  states,  and  I  fully  endorse  the  statement,  tlutii 
yotnig  girls  the  difficulties  attending  the  establisliment  of  the  rocn^tnJ 
flow  have  bec*n  considered  to  be  physiolt>gical,  but  that  they  are  prehsUy 
the  pathologicsil  fruit  from  the  seed  sown  in  childhood.  Pus  in  the  tabif 
has  licen  found  in  five  cases  at  autopsy  in  girls  between  tbe  agoiof  ami 
and  nine  years. 

As  in  the  adult,  serious  complimtions  may  arise ;  urethritis^  of  a  sp««^ 
form,  cystitis,  and  involvement  of  the  ureters  and  kidneys  Imve  U*d  ub- 
served.  Again,  as  in  the  adult,  the  uterus,  tubes,  ovaries,  and  ji«*riti)nrt» 
may  be  infected.  Steven*  has  observed  a  case  of  aetite,  rapidly  fatal 
eral  peritonitis  in  a  child,  associated  with  vulvo-vaginal  catarrh, 

GouorriMcal  arthritis  in  children  is  not  by  any  mc^ns  so  mre  m 
formerly  su|jjH>sed  ;  it  may  occur  at  any  n^e,  and  is  perhaj^s  mofr 
seen  at  an  earlier  age  than  rheumatic  arthritis.     In  some  vtisim  thf  ai 


>  Medicul  RetKird,  Jsnuitry  11,  1899,  p.  ift. 

*  Litncet,  Londan,  1801,  L  1194. 
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is  very  sligLt  in  otliei-s  most  severe,  and  may  go  an  to  pus- formation  in 

tlic  joiDts,  as  ill  Seifiert*s  case  in  a  diild  aged  four/  in  whom  the  wrists 

and  the  metaearpo- phalangeal  and  mctatai-sal  joints  were  aflet^ted.    Pus  was 

ev^acuatoil   from   the  wrist-joint  whieh  eonfained  gonoeocei,  piis-eells,  and 

endothelial  eells  from  the  tendon  sheaths.     In  other  cages  counc^tive-tissiie 

inflammation  oecurs  without  joint-involveaientj  as  in   tlie  two  children 

i^lsortetl  by  Casseh^     Lop^  has  also  seen  arthritis  iis  a  sequela  of  gonor- 

{4icBa  in  a  eiiild  of  two  years.     Kichardiere*  and  DLHitsehmann  ^  have  ob- 

I served  cases,  the  former  in  a  girl  of  seven  years,  and  the  latter  in  infants 

from  twenty  months  to  three  years  of  age.     Marfan  *  re<jords  two  cases  of 

blennorrhagie  arthritis  in  little  girls,  and  the  literature  contains  many  more, 

Uot  sufficient  have  been  cited  to  carry  out  the  statement  already  made  that 

the  di^^ease  is  not  imnsnal  in  early  childhood. 

The  treatment  is   to  day  based  upon   such  certainty   in   pathological 

knowledge  that  the  literature  is  no  longer  burdened  with  a  prolix  list  of 

remBlies  and  remedial  raeasures.     It  is  simply  necessary  to  secure  absolute 

cleanliness.     My  phm  iti  childn'n  is  to  have  them  thoroughly  wtU  bathed, 

auj  then  in  older  girls  the  vtdva  and  vagina  are  eh^aned  much  as  they 

would  l3C  preparatory  to  a  plastic  operation,    A  douche  of  |x*r ma nganate  of 

a.^'siiim  (1  to  2000)  or  bichloride  of  mercury  (1  tr*  4000  or  5000  or  even 

}ftOO)  is  to  Ive  used  once  or  tuice  a  day^  depending  u{X>n  the  severity  of 

tb  attack.     No  special  treatment  of  the  urethra  is  required.     In  very 

young  children  it  is  l>est  to  use  a  soft  catheter  for  the  douche.     During  the 

A)idie  the  vaginal  orififx;  is  to  be  occasionally  closed  in  order  that  all  the 

intPFstices  of  the  vagina  may  receive  a  free  application  of  the  fluid.     If 

thi8tp:'atment  is  thoroughly  curriiM:!  out  the  duration  of  the  disease  will  Ije 

vep)'  materially  shortened.     My  cases  rarely  persist  over  twenty  days,  in 

DJaay  but  fifteen.     Agramoute,^  in  a  large  series  treated  upon  a  si)  me  what 

aimilar  plan,  produced  a  cure  in  an  avemge  of  twelve  and  three-tifteeuths 

laiys.    The  coustitutiontd  dyscrasia  may  rcfpiire  general  treatment,  whieh 

lof  coui'se  to  be  speeiticidly  directed  to  the  existing  condition,  as,  for  ex- 

smplp^  cod-liver  oil,  the  phosphates,  and  the  phosphites  will  hasten  re- 

over)'  in  a  rachitic  child. 

The  Backrioiogif  of  the  Vcufina. — The  normal  and  abnormal  microbic 

of  the  vagina  in  children  are  practically  identical  with  those  in  the 

flult.     My  own  studies  are  in  accoi'd  witii  those  of  Vahle,®  who  finds  tliat 

Iot  twelve  houi^s  after  birth  the  vnlva  and  vagina  are  sterile.     From  this 


*  Jihrb.  fur  Kinderhcilkunde,  1896,  iliL  1  and  4  ;  Ped.,  toL  \n.  No.  6,  1897. 

*  Anirhiv  t  KinfJprheUkiimlLV,  xx   ft  imd  4,  288;  Fed  ,  vol,  \\,  No.  7,  1896. 
*Gtt;6.  d.  hftp.,  PftTia,  im%  Ikv.  .'^,7. 
'BrilUb  MkIiojiI  Jriuninl,  Novemkr  18,  1893. 
*Siijou**a  Annual,  1895. 

•Jour  de  Clin,  et  de  Thor.  inf,,  SepteniWr  3.  189li, 
'  Mi*dk'al  Record,  N**w  York,  Jaiujury  11,  189fi. 
•Zeitichrift  fiir  Geburbshulf**   und  Gynakologipj  Bd.  xixiL  Heft  8,  5;    Now  York 

JMioU  Reeord,  Norember  16,  1B95. 


germ  is  found  in  normal  vaginal  secretions,  except  a  tliriish  funga 
cai>able  of  proclndng  soppiinition  to  a  very  limited  extent  in  tbej 
animal,  la  tlie  yollowisli  or  greenish,  tliick  vaginal  secretion,  4 
large  quantities,  nuxtn:!  witii  mucus,  alkaline  or  faintly  acid,  are  to 
the  greatest  number  and  variety  of  coc5ci  and  bacilli,  Doderleil 
scribed  an  anaerobic  vaginal  bacillus,  without  motion,  whitth  h  fcK 
vaginae,  and  produces  an  acid  mcilium  by  forming  lactic  acid, 
fungus  is  frequently  seen  in  association  with  them  ;  this  Doderleil 
to  he  identical  with  moniiia  Candida  Bonordctiy  or  thrush  fnngusj* 

The  vaginal  l>aoiIlus  of  Dmlerlein  has  the  power  within  cf^rtl 
to  destroy  staphylococci ;  it  is  antagonistic  to  tliem  under  all  a 
This  has  Ijeen  demonstrated  by  infecting  the  vagina  of  a  vu 
staphyloi^occus  cultures,  and  within  four  days  tlie  staphyloco<5i'i  hi 
appeai^l,  and  no  bacteria  cxce]>t  the  vagiual  bacillus  was  foul 
vagina*  This  is  the  ex|K»ricnce  of  several  observers,  notably  MiJ 
concludes  that  the  germicidal  jiower  of  the  vagiual  secret  ions  is  ( 
to  the  antiigonism  of  the  normal  microlnc  flora  of  the  vagina  and  I 
genie  micro-organism  which  may  be  de|>osited  tliere  by  arx^idt^nl 
to  the  pnxluct  of  the  lifc-pnx'css  of  the  vaj^inal  bacilli  ;  thil 
acidity  of  the  s^i'Ci-etions  ;  foortli^  to  the  germicidal  powers  of  the  M 
elementa  of  the  vagina;  fifth,  to  the  lencocytosia  which  is  pro* 
chemotactic  action  either  of  the  vaginal  dischargc»s  or  of  tlje  infccti 
organisms  invading  the  vagina;  sixth,  to  the  phagocytasis  foUovin 
cytosis ;  seventh,  to  the  absence  of  free  oxygen  in  the  vagixiu, 

Walt  hard  has  further  shown  that  tlie  genital  canal  is  pnicti<»l! 
into  two  parts,  one  infected  and  the  other  sterile.  The  inftt'teij  n^i< 
vestibule,  the  vagina,  and  the  lower  portion  of  the  cervical  ^-unal  ;  1 
the  upper  portion  of  the  cervical  canal,  the  uterine  cavity,  ASid  i 
The  low^er  segment  of  the  infoctinl  area  contains  leucocytes  and  imd 
middle  section  only  leucocytes,  and  the  upper  neitlier  lencocyU^  nol 


1  MonntjiAchiifl  fur  G«burt#hutfe  und  Gytmkologie,  Bd.  U.  8.  B81  j  ffpilvfii 
Magazine,  Oct4>l>er,  1806, 

^  Diki^  Schcrdo rises krei  urid  seine  Bedeutung  flikr  dtt  Puerperal  Flobcr, 
lein,  Leipzig,  1892. 

"  Deutsche  Medici  niscb©  Wochoaiehrift,  October  24, 1894 ;  Hunt,  Utkirm 
Mugazine,  vol.  ix.  No.  1,  Um. 
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I  The  vaginal  streptooooei  b€tx>mt;  iuletlious  only  when  the  resistance  of 
Bilie  tissue  witli  which  they  are  in  contact  is  diminished,  Stroganoff  con- 
^  jders  the  active  germicidal  powers  of  the  cervical  mnciis  as  the  cause  of  the 
^  Cerility  of  the  upjier  eerviciil  canal  and  the  uterine  cavity.  Micro-organisms 
^jk^  rarely  seen  l>elo\v  the  external  os ;  the  cervix  may  contain  a  few,  but 

teir  number  h  ^^malh 
THE    UTERUS. 
Many  cases  that  have  been  repirted  in  the  living  as  examples  of  absent 
erus  have  been  incompletely  studied.     The  uterus  is  rarely  totally  absent ; 
\t.    may,  it  is  true,  be  represented  by  but  a  thin  ribbon»  like  a  band  of  mue- 
cular  tissue,  which  may  be  discovered  only  at  autopsy. 

The  more  recent  reports  of  absence  of  the  uterus  are  tljose  of  Eemfry/ 
m  which  the  breasts  were  also  absent ;  Fairfield,^  in  which  no  uterus  or 
t>varies  could  Ije  loi^atod  ;  Gairalietoft',^  complete  absence  of  the  uterus,  and 
Jacobi's  repoit  of  a  case  of  absent  uterus,  with  consideration  of  the  sig- 
niScance  of  hermaphroditism  ;*  Clapham's*  report  of  an  illustration  of 
(^mgenital  aljsencc  of  the  uterus^  and  Temlx^rg's^  contribution  to  the  know- 
ledge ijf  congenital  deformity  of  the  sexual  organs.  Phillips,^  Dorland,^ 
Spiegelberg,*  Spruill,''^  and  Wathen  ^^  have  all  recently  eontribtited  to  our 
knowledge  of  congenital  absence  of  the  uterus.  When  the  uterus  is  absent 
or  merely  represented  l>y  a  connective-tissue  or  mnscnilar  band,  the  other 
Kxual  organs  aw  also  incomptete,  the  vagina  is  rudimentary,  and  the  brt»ad 
ligaraents  are  simply  thin  transverse  ba»nds.  The  ovaries  arc  ill  devel- 
oped, but  they  may  contain  Graafian  tollicles.  The  Fallopian  tnl>es  are 
UBiially  solid,  except  at  the  fimbriated  extreniity,  where  the  lumen  may  l>e 
patulous  for  a  short  distance.  The  pelvis  is  of  the  feminine  type,  but  as 
the  child  grows  the  pubic  hair  is  apt  to  remain  absent.  Sexual  desire  does 
Bot  arise.  Araenorrha?ii,  dilatation  of  the  n  ret  lira,  and  distention  of  the 
Rjdinientary  vagina  are  the  usual  concomitants.  The  literature  contains 
many  examph^  of  this  anomalous  condition.  The  various  uterine  anoma- 
lies are  fully  treated  in  vol.  iii.  p,  743  of  this  Cyclopsedia. 

Qmgmital  ProiajMe  of  the  Uterus. — Prolapse  of  the  uterus  in  the 
uei»'*horn  viable  cliild  is  a  rare  conditifjn.  Ballantyne  and  Thomson,^*  to 
wliose  paper  I  am  indebted  for  much  of  the  matter  that  now  appears,  have 


'  TransactionB  of  the  OliBtelrical  Society  of  London  (18&6),  1896,  rxivii.  12. 
»  Indian  Hedica.1  JournaJ,  1894-95,  xiii.  62, 

•  Mfid.  UU.2r,  Mosk.,  1695,  xliv.  63. 

•  American  Jf>urniiJ  nf  0t»*:tt4n<-'s,  1S95|  xxxii. 

*  Qtiarti^rly  Medieal  JoumuL  Sh^ffidd,  1895-96,  iv. 

*  Finska  lak.  gallsk.  handi  ,  Helsingfors,  1990,  xxxviii.  806-826. 

'  King's  Collepe  HcKpiUl  Kepi.rt?,  1894-^95,  London,  1896,  ii.  240-242. 

■  Philadelphia  P.^lyclinic,  1895. 

'  Art'hiv  f.  Path.  Anat,,  Berlin,  1895,  cxliii. 
*•  North  Carolina  M*>dical  Journal,  1896,  XJixviil  869. 
"  Louifiville  Medical  Monthly,  1896-97*  iii-  370. 
"  Ajacrican  Journal  of  Ubstetrit^a^  1897,  ii.  116. 
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i^eccntly  placed  on  record  the  seventh  and  eighth  known  exampl 
anomaly. 

The  first  case,  a  full-term  child,  was  six  days  old  when  it  came  under 
observation.  The  child  was  healthy,  w^ith  the  exception  of  a  spina  bifida 
and  a  double  club-foot.  The  urinary  excretion  was  normal  and  the  Ijowels 
were  r^idaTp  Two  days  aflter  birth  the  spina  bifida  bui'st^  and  the  follow- 
ing day  the  prolapse  of  the  uterus  was  first  ol>served  by  the  meilit^l 
atteudant.  It  remained  (ionstantly  down  and  caused  continued  pain  and 
straiuiDg.  The  child  now  presented  the  following  conditions.  First,  in  the 
lumbar  region  was  a  large  spina  bifida  which  hatl  burst ;  its  base  measurt 
about  one  and  a  half  inches  in  diameter.  Second,  protruding  for  aboal 
three-quarters  of  an  inch  from  the  vulva  was  a  red  masa  closely  resemblinj 
prolapsed  bowel ;  this  was,  however,  the  i>rokpsed  oerviJC  uteri  and  vagin 
wall.  A  sound  entered  the  uterus  one  and  three-quarters  inches.  It  cou 
be  passed  iuto  the  vagina  at  the  side  of  the  prolapse  about  one  inch  all 
round.  The  prolapse  could  be  reduced,  but  ix^adily  reappeared*  Third, 
tlie  anus  projected  abnormally  ;  its  orifiw  was  markedly  dilated.  Fourth, 
extreme  bilateral  talipes  varus.     The  right  iiatella  was  ai>&eut. 

The  child  died  seven  days  after  birth.  The  post-mortem  showed  that 
the  heart,  lungs,  liver,  spleen,  kidneys,  stomach,  and  l><jwels  were  normal. 
Fig.  1  represents  the  lower  end  of  the  trunk  as  found  at  post-mortem. 
Fig,  2  is  for  comjmrison.  The  authors  thus  describe  the  cc»ndition  found  : 
"  A  reference  to  the  two  illustrations  makes  it  at  once  evident  that  the 
uterus  is  really  prolapsed,  for  in  the  one  instauc^e  the  fundus  uteri  lies  at 
the  level  of  the  coccyx  (in  the  plane  of  the  pelvic  outlet),  whilst  in  the 
other  it  is  situatetl  0.5  centimetre  abo%*e  tlie  [lelvie  tn'm  (its  normal  height 
at  this  time  of  life).  The  cervix  uteri  (Fig.  1)  distends  the  vulva  and  pro- 
trudes slightly  from  it,  but  the  degree  of  protrusion  is  much  less  than  during 
life;  normally  (Fig.  2)  the  cervix  is  at  the  level  of  the  third  or  fourth 
sacral  vertebm.  In  the  prolapse  specimen  the  cervix  and  the  lower  part  of, 
the  txjrpus  uteri  have  an  upward  and  Ijjickward  direction,— that,  in  fact, 
the  normal  vaginal  axis,^ — but  the  U}>per  i>art  of  the  body  lies  nearly  v< 
tically  in  the  pelvis.  The  uterine  axis  aiintmsts  markedly  with  tlie  normal, 
as  shown  in  Fig.  2.  The  bladder,  whose  cavity  has  a  Y-shajie,  is  situated 
lower  in  the  pelvis  than  is  usual,  and  there  is  also  a  certain  degree  of  pro- 
lapse of  the  vaginal  walls.  The  vest  of  the  pelvic  cavity  is  occupied  by 
the  rectum  and  intestinal  coils  (not  represented  in  the  illustration)*  The 
sacrum  shows  no  indication  of  a  promontory,  and  the  lower  part  of  the 
spinal  fjolumn  is  perfectly  stmight,  except  for  a  slight  bending  backwaf^d  of 
the  tip  i>f  the  coccyx.  This  contrasts  markedly  with  the  normal  disposition 
of  the  parts  represented  in  Fig.  2,  in  which  there  is  a  lumbo*sjicml  and  a 
aacro-coccy^eal  curve,  and  the  tip  of  the  coocyx  is  turned  Jarward>  The 
empty  coiiditiou  of  the  rcclum  in  tlie  prolapse  case  is  noteworthy  and  con- 
trasts with  its  di^tendetl  state  in  the  normal  infant.  The  defect  in  the  ptjs- 
terior  wall  of  the  spinal  canal  alfiecta  the  last  lumbar  and  the  first  two 
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three  sacral  vertebne,  aod  the  cauda  equina  is  seen  spread  out  over  the  iDDcr 
surface  of  the  spiua  bifida  sac,  A  distinct  perineal  body  of  a  triangular 
shape  exist8|  the  vaginal  rugse  are  well  marked,  and  the  distended  v^uivar 
orifice  shows  an  unnipturcil  annular  hymen.  Dissection  of  the  pelvic  con- 
tents revealed  the  ovai'ies  and  Fallopian  tubes  lying  slightly  above  the  level 
of  the  fundus  uteri  at  the  sides  of  the  pelvic  cavity.  The  broad  and  round 
ligamejits  were  greatly  stretched  and  thione<l.  The  connective  tissue  in  the 
pelvis  seemed  to  be  smaller  in  amount  than  normal,  but  the  infant  het'self 
was  not  at  all  plurap.  The  urethra  was  patent.  Careful  measurements 
proved  conclusively  that  in  the  infant  with  prolapsus  uteri  the  diameters  of 
the  fidse  pelvis  were  below  the  norraal,  whilst  those  of  the  true  pelvis,  both 
at  the  brim  and  outlet,  were  distiaotly  above  tlie  average.  Save  for  a  certain 
but  not  great  degree  of  cervical  eulargement,  the  diameters  of  the  uterus  did 
not  differ  greatly  from  thfjse  in  normal  infants/' 

Congenital  prolapse  of  the  uterus  is  to  lie  distinguished  from  congenital 
hypertrophic  elongation  of  the  cervix  by  the  fact  that  it  is  apt  to  l^e  ac- 
companied by  a  certain  amount  of  cervical  hypertrophy.  The  prolapse 
is  practically  always  associated  with  lumbo-sacral  spina  bifida  and  rectal 
ectropion,  often  with  clubbed  feet,  and  sometimes  with  hydrocephalus  and 
hypertrichosis.  The  prolapse  may  be  of  any  degn^e;  the  anomaly  is  usually 
without  marked  symptoms.  Some  of  the  cases  have  performed  the  func- 
tions of  tlie  rectum  and  the  bladder  in  a  normal  manner.  In  addition  to 
the  frequent  association  of  uterine  prolapse  with  spiua  bifida,  other  causal 
factors  have  been  observed,  sis  abnormally  large  size  of  the  pelvis,  an 
enlargement  of  the  uterine  l>ody  or  cervix  or  of  the  entire  organ,  and  in- 
creased alHlomiual  pressure. 

Stepkowski  ^  saw  a  woman  aged  twenty-five  years  with  complete  pro- 
lapse of  the  nlerus  and  vagina,  which  w*as  caused  by  excessive  vomiting 
when  she  was  tliirteen  years  old.  It  hatl  persisted  for  twelve  veal's,  and 
Karczewski  *  has  seen  a  girl,  aged  thirteen,  with  complete  procedentia  de- 
veloping gradually  from  carrying  heavy  burdens.  The  rectum  prolapsed  a 
few  days  before  the  fluid  came  to  lioi=^pitaI. 

Uterine  displawmeut  in  the  new-bt>rn  and  in  young  girls  has  recently 
received  some  attention  in  the  literature,  Spencer  ^  presents  a  imi>er  on 
retroflexion  of  the  uterus  in  a  new-burn  child,  and  Berti  *  one  ujicjn  con- 
genital uterine  misplacement  in  the  new-born,  Penrose*^  has  observed  an 
iostance  of  congenital  absence  of  the  uterine  cervix. 

OcmgeiiUal  Split  of  th£  Cenn^  Uteri  with  Eromnn. — I  have  seen  two  in- 
stances of  this  condition, — one  in  a  young,  ill-developtM:l  child,  and  the 
oUier  in  a  fairly  well-developed  girl  just  reaching  womanhood.     The  dis- 


^  Qm,  lek  fa  Pniegl.  Cbir. ;  La  Ojnic,,  No.  I,,  1697 ;  Teai^Bcwk,  1R9S.  Gould. 
*IMd. 

*  TruiSACtloni  of  the  Ob8t4*tncul  Society,  LondoTj,  1892-98,  xiiiv.  25-28, 
* Spottementi  uteriDi  congeniti  in  riix>riut«%  BiiU.  d.  Sc.  Med.  di  Bologna. 

#  University  Medical  Mugnzinf*,  Philadtdphia,  1895-94^  vL  18^. 
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ease  remained  unclassified  iu  my  mind  until   I  saw  the  papers  of  Leopuld,', 
Fischel,^  and  Penrose,^ 

Jefferson*  has  i*eeently  I'eixirted  a  case  In  a  girl  approaching  sevente 
ye-ars  of  age,  ao  undoubted  virgin.  The  uterus  had  a  bilateral  cleft,  the^ 
lips  opeuing  fully  an  inch,  and  a  vt^ry  extensive  erosion,  Fiscbel  desctribes 
very  carefully,  both  microscopically  and  macroscopiially,  the  conditioD  of 
congenital  erosion  and  split  of  the  cervix  uteri.  The  following  abstract  i 
from  the  translation  of  Fischei^s  pajXT  that  accompanies  Penrose^s  con 
munication  :  *'  During  the  course  of  a  series  of  investigations  on  the 
vices  of  infants  who  had  l>een  still-bcjru  or  who  had  died  soon  after  birth^^ 
the  author's  attention  was  called  to  a  coudition  which,  so  far  as  he  knew, 
had  never  been  described  by  any  anatomist  or  gynffi<'ologist  that  bad  under- 
taken the  study  of  this  part  of  the  anatomy, — namely,  the  o<H?urrence  of 
erosions.  A  sliort  time  before  he  had  discf)vered  by  accident  in  the  Trans- 
actions of  the  Gesellschaft  fiir  Geburtshulle,  in  Leipzig,  July  15,  187*2,  a 
communication  by  Leopold  stating  that  he  had  seen  such  an  erosion  of  the 
cervix,  and  declaring  it  to  be  an  anomaly  in  the  new^-born  child  hereto foi'e 
unrecognized.  In  the  dei)ate  that  followed  A hlfe Id  statecJ  that  circulatory 
congestion  in  the  uterus  and  apparently  also  ert>sions  of  the  raucous  mem'i^l 
brane  were  a  frec|uent  occurrence  in  asphyxiated  infants,"*  Fmm  this 
short  notice  Fischel  judges  that  neither  Jjeojxjld  nor  Ahlfcld  had  ever  sub- 
jected these  emsions  to  a  microscopic  examination.  He  therefore  publishes 
the  investigations  he  made  and  also  the  conclusions  he  reached  as  a  resiiii 
of  them. 

Of  twenty-eight  cervices  examined,  he  found  ten  erosions  of  varyii: 
character  and  size ;  of  these  ten  cervices,  four  were  from  foetuses  still-born 
at  term,  two  from  infants  a  few  days  old,  one  from  an  infant  fourteen  days 
old,  and  three  from  infanta  three,  four,  and  five  weeks  old  re^sjKxrtively. 
Of  the  eighteen  ceases  in  which  no  erosion  of  any  kind  was  found,  five 
were  still-born  at  term,  one  was  a  lew  days  old,  one  nine  weeks,  one  thir- 
teen w^c*eks,  two  were  eighteen  months^  and  one  was  two  and  t*ne-half  years 
old.  The  others  came  from  fiietuses  in  the  sixth^  seventh,  eighth,  and  nintl^| 
months  of  intra-nterine  life.  ~ 

From  these  cases  he  found  that  the  assertion  of  Ahlfeld  had  no  value 
so  fer  as  cause  and  effect  between  asphyxia  and  erosion  were  conoemed, 
since,  of  the  five  children  born  asphyxiated,  none  showed  any  erosion,  whil^H 
some  did  that  died  at  var}*ing  periods  after  birth.  The  appearance  which^B 
the  erosion  on  the  infantile  cervix  presents  varies  both  in  the  extent  and  in 
the  form  of  the  change.  In  most  cases  the  external  os  forms  a  rather  nar- 
row transverse  opening  surrounded  by  a  reddened,  velvety  area  from  three 

1  Trans   Gf?sr?llschftft  fiir  Gf^burt«hiilfe,  Leipzig,  July  16,  1872, 
"  Ait  hi  V  fur  Gyniikylo|rie,  1880,  Bd.  xvl  S.  192. 

*  American  .lournul  t>f  the  Medical  Sciences,  May^  1896. 

*  Medical  Sentinel,  vol   iv.  No.  12,  p>  5&2,  1896. 
»  ArcMv  far  Gynakologte,  Bd.  v,  S.  162. 
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to  four  millimetres  wide.  In  other  cases  the  erosion  extends  on  to  the 
lateral  surfaces  of  the  oervix  higher  up  than  on  the  anterior  and  posterior 
aspects.  In  other  eases  still^ — and  these  Ixjre  the  nearest  resembhince  to 
erosions  in  tiie  adult — the  change  was  limitetl  to  the  under  surfaces  of  tlie 
lips  of  the  cervix  as  far  as  they  came  in  contact  with  the  posterior  vagiiud 
walL  He  points  out  that  with  the  naked  eye  two  forms  of  erosion  may 
bi*  distinguished  :  one  witli  a  satiny  appearance,  another  of  a  rougher,  more 
granular  character,  recognized  as  papillary.  Microscopitnlly  the  [mpillse, 
instead  of  being  protected  by  an  even  covering  of  squamous  epithelitim, 
stand  out  separately  in  a  more  or  less  irregular  arrangement.  Covering 
the  uneven  surface  thus  tbrmed  is  a  single  layer  of  cylindritnl  cells.  On 
the  ends  of  the  papillsa  the  cylindrical  form  is  rei)laced  by  a  flatter,  more 
cubical  one,  but  everywhere  the  layer  is  single.  There  is  no  transition 
form  between  squamous  and  cylindrical  epithelium,  but  the  hue  of  demarca- 
tion is  always  sharply  defined,  so  that,  for  example,  one  side  of  a  papilla 
may  be  lined  with  stratitietl  sqiiamotis,  the  other  with  simple  cylindrical 
epitbeliuDi,  In  many  places  chjui pound  glands,  acinous  in  character,  open 
into  the  depressions  between  the  papilhe,  and  into  these  glands  the  simple 
columnar  epithelium  dips  down.  Tlic  mucosa  itself  is  compased,  as  usual, 
of  a  connective  tissue  rich  in  nuclei. 

He  concludes  that  in  almost  thirty-six  per  cent,  of  new-born  infants 
the  vaginal  surface  of  the  cervix  from  the  external  os  towards  the  vaginal 
forniees  is  covered  more  or  less  extensively  with  a  muct)us  memhraue  which, 
from  the  form  of  its  epitlieliura,  from  its  pupil !ary  character,  and  trom  its 
poaBCBsion  of  mucous  glands  and  cryptSj  must  be  regaitled  as  a  direct  con- 
tinuation iif  the  cervicjd  mucous  membrane. 

The  dividing  line  between  the  epithelium  of  the  vagina  and  that  of  the 
uterus  does  not  lie — as  we  w^ere  led  to  believe  by  all  previous  investigatoi-s, 
even  the  latest,  Klotz — -at  the  outermost  end  of  the  cervical  ctuial,  but 
may  be  situated  even  ou  the  external  vaginal  surface  of  the  cervLx,  more  or 
less  high  towards  the  vaginal  forniees.  For  this  condition  he  adopts  the 
name  congenital  histological  ectropium. 

This  dividing  line  between  tlie  two  forms  of  epithelium  lay,  in  the 
greater  niunber  of  cases,  witliiu  the  cervical  canal,  from  two  to  tliree  milli- 
metres above  the  external  os,  and  coincides  with  the  external  os  in  only  a 
minority  of  eases.  He  acc4junts  for  the  formation  of  this  ectropium  by  the 
theory  that,  afler  the  formation  of  the  uterus  and  vagina  by  the  union  of 
the  lower  segments  of  the  ducts  of  M tiller,  w*hich  ai-e  lined  by  a  simple 
columnar  epithelium,  a  change  begins  at  either  end  in  the  mucous  meni- 
bnme.  In  the  uterus  this  change  consists  in  the  development  of  a  glan- 
dular system,  while  in  the  vagina,  beginning  at  the  uro-genital  sinus,  the 
columnar  epithelium  grndually  changes  into  the  squamous  variety.  At  the 
termination  of  intra-utenne  life  this  change  should  have  reached  the  ex- 
ternal o®,  but  owing  to  the  varying  rapidity  with  which  it  progresses  in 
different  individuals  the  point  which  it  reaches  varies,  being  sometimes 
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to  four  millimetres  wide.  In  other  cases  the  erosion  extends  on  to  the 
lateral  siirfacjes  of  the  cervix  higher  up  thau  on  the  anterior  and  posterior 
a^jiects.  In  other  t^ses  still — aod  the.se  bore  the  nearest  resemblance  to 
erosions  in  the  adiih — the  change  was  limited  to  the  under  surfaces  of  the 
lips  of  the  cervix  as  far  as  they  c^me  in  contact  with  the  posterior  vaginal 
wall.  He  points  out  that  with  the  miked  eye  two  forms  of  erosion  may 
be  distinguished  :  one  with  a  satiny  appc^aratice,  another  of  a  rougher,  more 
granular  character,  recoji:nized  as  pa|>illary.  Microscopically  the  papillae, 
instead  of  being  protected  by  an  even  covering  of  squamous  epithelium, 
stand  out  separately  in  a  more  or  less  irregular  armiigement.  Covering 
the  nneven  surface  thus  formed  is  a  single  layer  of  cylindrical  cells.  On 
the  ends  of  the  papillae  the  cylindrical  form  is  replaced  by  a  flatter,  more 
cubical  one,  but  everywhere  the  layer  is  single.  There  is  no  transition 
form  l^etween  squamous  and  cylindric^al  epithelium,  but  the  hue  of  deraarea- 
tion  is  always  sharply  defined,  so  that,  for  example,  one  side  of  a  papilla 
may  be  lined  with  stmtilieil  scjuamous,  the  other  with  simple  cylindrical 
epithelium.  In  many  places  compound  glands,  acinous  in  cbamcter,  open 
into  the  depressions  l>etweeu  the  papillie,  and  into  these  glands  the  simple 
columnar  epithelium  dips  down.  The  mticosii  itself  is  composed,  as  usual, 
of  a  connective  tissue  rich  in  nuclei. 

He  concludes  that  in  almost  thirty -six  |>er  cent,  of  new-horu  infants 
the  vaginal  surface  of  the  cer\'ix  from  the  external  os  towanls  the  vaginal 
fornices  is  covered  more  or  less  extensively  witli  a  mucous  membrane  which, 
from  the  form  of  its  epithelium,  from  its  papillary  chamcter,  and  from  its 
poeBession  of  mucous  glands  and  crypts,  must  be  regarde<l  as  a  direct  con- 
tinuation of  the  cervical  mucous  membrane. 

The  dividing  line  between  the  epithelium  of  the  vagina  and  that  of  the 
uterus  does  not  lie^as  we  were  led  to  believe  by  all  previous  investigator's, 
even  the  latest,  Klotz — ^at  the  outermost  end  of  the  cervical  auial,  but 
may  be  situated  even  on  the  external  vaginal  surface  of  the  cervix,  more  or 
lesR  high  towards  the  vaginal  fornices.  For  this  conditimi  he  adopts  the 
name  congenital  iiistologital  «x;tropium. 

This  dividing  line  between  the  two  forms  of  epitheliimi  lay,  in  I  he 
greater  number  of  cases,  within  the  cervical  canal,  from  two  to  three  milli- 
metres above  the  external  os,  and  wiincidcs  with  the  external  os  in  only  a 
minority  of  cases.  He  acinjunts  for  the  furmatiou  of  this  ectropium  by  the 
theory  that,  after  the  formation  of  the  uterus  and  vagina  by  the  union  of 
the  lower  segments  of  the  ducts  of  Miillcr,  which  are  lined  by  a  sim|)le 
oolumnar  epithelium,  a  change  liegins  at  either  end  in  the  mucous  mem- 
brane. In  the  uterus  this  change  consists  in  the  development  of  a  glan- 
dular system,  while  in  the  vagina,  l>eginning  at  the  uro-genital  sinus,  the 
columnar  epithelium  gradually  changes  into  the  squamous  variety.  At  the 
temitnation  of  intra-uteriue  life  this  change  sliould  have  reached  the  ex- 
ternal OS,  but  owing  tij  the  varying  rapidity  with  which  it  progresses  in 
different   individuals  the  point   which  it  reaches  varies,  licing  sometimes 
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higher,  sometimes  lower  tbuu  normaL  If  the  sc|iiamous  epithelium  rt*aclii 
the  cervix  t>eFyre  any  glandular  development  has  taken  plaee  id  its  I3 
no  glandular  openings  arc  found  on  its  surface,  nor  are  anj  glandular 
formations  found  beneath  it.  If^  however,  the  columnar  epithelium  has 
ah^eady  begun  to  send  down  processes  into  the  niuensa  before  the  squamous 
raetamorpliosis  overtakes  it,  these  glandidur  strnctures  persist  and  may  de- 
velop further^  This  theory  ace^mnts  for  the  histologiml  ectropimw  and  also 
for  the  presence  of  glands  in  the  vaginal  wall  that  Prenselien  Las  desiTiljed. 

In  regard  to  the  eonnection  bctAveen  the  histological  ectropium  and  eru- 
Aionsaud  other  pathologieal  conditlousj  he  sjiys :  ^*  It  umst  be  acknowledged 
as  possible  that  erosions  occur  in  adults  when  the  iudividnal  has  received  a 
predisposition  to  it  during  the  perio<l  of  her  development.  It  is  furtlier- 
more  to  be  conceded  that  this  congenital  histological  ectropium  of  the  oervi 
may  be  covered  over  by  S{|uamous  epithelium,  but  still  retain  under  it 
covering  the  glands  aud  other  attributes  of  a  cervical  mucous  membrane/ 
If,  now%  through  some  inflaramatorj^  process,  the  tissues  become  congested 
aud  iufiltrated  with  round  vvlh^  the  acquire*!  superficial  sfpiaraous  epithelium 
will  be  shed  aud  the  original  cc^lumnar  epithelium  be  brought  to  light,  pre-^ 
senting  the  complete  picture  of  a  true  a?dematous  or  papillary  erosion. '^H 
He  admits,  as  he  lias  stated  in  his  pajier  on  erosions,  that  the  formation  of 
the  erosion  may  occur  on  a  spot  normally  covered  with  squamous  epithe- 
lium, and  it  hecomes  more  and  more  evident  to  him  that  of  women  whose 
cervices  are  intact,  those  only  will  have  erosions  who  are  predisposed  to 
them  by  this  congenital  condition . 

He  exhibits  a  photograph  of  the  cervix  of  a  new-born  infant  wbicji     i 
presents  an  inferior  degree  of  this  condition.     The  separation  of  the  Hpi^| 
does  not  extend  all  the  w*ay  to  the  vaginal  junction,  but  concerns  only  the 
lower  two- fifths  of  the  lateral  corners.     Nevertheless j  the  two  lips,  depriveii 
of  their  ccjmmissures,  gape  open,  the  crest  of  one  being  nine  millimetre^H 
from  that  of  the  otiier,  exposing  the  surface  of  both   lips  for  a  distance  of 
from  five  to  six  millimeti*es»     This  case  shows  that  a  periplieral  notching 
of  the  cervix  is  not  always  a  sign  of  a  previous  labor. 

The  condition  is  gmphically  represented  in  the  atx^mpanying  plate.    Atfl 
first  glance  it  is  extraonlinarily  like  that  observed  in  a  bilateral  lacemtion^ 
of  the  cervix  with  et*tropion,  but  tlie  txMigt^nital  defect  is  without  the  deep 
cicatricial  scar  or  plug  at  the  angle.     The  whole  cervix  is  soft  and  boggy^fl 
without  much  interstitial  change.     There  is  usually  an  absence  of  the  little 
retention -cysts  so  common  in  old  lacerations. 

The  only  appropriate  treatment  in  older  children  or  young  women 
amputation  of  the  cervix,  which  in  the  few  recorded  instances  has  be 
entirely  successful  and  curative. 

ENDOMETRITIS. 

Tt  is  not  my  purpose  to  consider  the  subject  in  all  its  aspects  ;  it  is  so  fully 
ti^eated  in  the  various  standard  works  on  gyn^eolc^y  that  rej^tition  would 
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be  -Uninterestiag,  One  Ibrin  uf"  this  disease  merits  considei'ation  in  this 
work« — tlie  hemorrhagie  endometritis  of  young  girls  and  young  virgins. 

Menorrhagia  in  young  girk  is  often  ohsiTved  ;  it  is  not  at  all  rare,  and 
its  pathology  is  well  understood.  Its  treatment,  however,  is  sadly  negleeted 
and  is  apt  to  consist  of  tlie  exbihition  of  medieinal  agents,  and  is,  therefore, 
not  at  all  curative.  This  is  to  a  large  extent  due  to  the  inherent  modesty 
of  the  child  and  tlie  physician's  hesitancy  io  insisting  upon  the  necessity  of 
an  ocular  and  digital  examination  to  determine  the  proper  local  treatment. 

Cnrettenieut  is  the  oidy  rational  arid  radiml  measure  for  the  relief  of 
these  cases.  I  see  many  cases  every  yvar^  and  the  relief  afforded  hy  the 
curette  is  speedy  and  apt  to  he  permaoeat.  Blanc  ^  cites  the  following  eases, 
and  my  experience  is  entii-ely  in  accord  with  him. 

A  girl  agcil  sixteen,  with  nu-uurrhagta  of  eighteen  months*  stauding, 
hesfiuning  with  her  sectKud  menstrual  periiKl.  So  much  blood  was  lost  that 
death  was  feai^ed.  Curettement  was  followed  by  i^lief  for  six  months,  when 
a  second  ojieration  was  necessary.  There  was  no  return  of  the  hemorrhages 
afler  a  lapse  of  six  years,  Mcn<HThagia  of  a  year's  standing  iu  a  girl  of 
(ifleeo  yeai*s  of  age,  with  pelvic  pains  and  marked  anaemia.  The  curette 
removed  a  (luantity  of  pah  fnngosities ;  the  |)atient  was  cured.  Hemor- 
rhages recurring  at  intervals  fur  six  months  in  a  child  of  fourteen.  Cure 
by  curettement.  Obstinate  hemorrhage,  which  had  continued  for  six  months 
in  spite  of  the  administration  of  iron,  ergot,  hydrastis,  and  hot  douches,  iu 
a  patient  of  fifteen  yeai-s.  An  operation  was  refused,  and  the  patient 
eventually  succumljetl, 

MALIGNANT   DISEASE, 

Carcinoma  and  sarcoma  of  the  uterus  in  the  young  is  still  a  rare  condi- 
tion,— not,  however,  as  rare,  I  think,  as  it  was  when  the  original  volumes  of 
this  Cycloj>a»diii  w^erc  written,  Thf;  general  advance  in  gynecology  and 
operative  technique  has  catised  a  more  careful  study  of  the  sexual  organs 
of  tlie  young,  and  I  am  able  to  add  several  cases  to  those  already  reported* 
Laidley  *  has  coniirnied  by  |>ost-martem  and  microscopic  studies  the  diag- 
noais  of  caiTinoma  in  a  child  ageil  two  and  a  half  years.  Von  Konig's^ 
case  of  uterine  cancer occurral  in  a  girl  thirteen  yetirs  old,  and  Johannessen  * 
observed  a  pelvic  sarc*j ma  in  an  eleven-year-old  girL  GoodelP  operated 
upon  malignant  disease  of  the  pelvis  in  a  girl  under  fifteen  years  of  age, 
■and  Copp^H?*  reeoi*i:ls  an  observation  of  an  enormous  entephaloid  cancer  of 
^vapid  gro^vth  iu  the  genital  organs  of  a  girl  of  eighteen  years.     Tschop  ^ 

'  Loire  MMjcal,  December  15,  1896. 

*  Bl  Louii  CoiiriGr  of  Mmlitiinc  ;  Sajous^s  Annual,  1891  ^  F.  84»  vol.  ii, 
"  All^.  WiBn.  Med.  Zoittang,  lft85»  xxx.  280. 

*  Jhhrb.  fur  Kinder,,  Leipzig,  1897,  N.  F.,  xWv.  114-122. 

*  Medical  And  Surq:ical  RrpnrtPr.  18f*l,  vi.  131-134. 

*  Bull,  8oc,  de  M^.  de  Gtind,  18<54,  xxxl  Zfj-^'J. 
'  Centralbltttt  fur  Gynakologie,  No.  2,  1897, 
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reports  a  carcinoma  of  the  uterus  deveIoi>ed  at  the  early  age  of  ninet€eii 
years,  the  uterus  being  removed  per  vagi  nam,  followed  by  uninterrupted  re- 
covery. The  vagina  and  adnexa  were  free  from  infiltration*  Miero^opiofl 
examination  eontirnied  the  diagnosis.  Minot  *  has  seen  a  eaneer  of  the  uterus 
in  a  patient  agetl  twenty-one  years,  and  Bond  in  ^  an  epithelioma  of  the 
neck  of  the  uterus  in  a  woman  of  twenty-three  years*  Laver  and  Wilkin- 
son ^  note  a  case  of  sarcoma  of  the  uterus  in  a  woman  twenty -one  years 
of  age.  Hollander*  has  the  specimen  of  a  totiil  extiqiation  of  the  uterus 
and  vagina  for  sarcoma  in  a  child  aged  nine  months.  The  disease  had  ex- 
isted since  the  balie  was  seven  months  ol(L  The  operation  was  a  success, 
aud  the  child  was  dischargt^  cured  in  a  month. 

Smith  *  has  oontrihuted  a  short  eommuoication  on  sarcoma  of  the  uter 
previous  to  puberty.  Wormll*  successful ly  removed  an  adenomatous 
uterus  and  a  double  ovarian  tumor  in  a  young  girl,  and  Bradford^  has 
moved  by  alxhiniinal  section  a  papillary  cystoma  of  the  uterus  in  a  gu 
aged  nine  years.  The  tumor  was  the  size  of  a  fceta!  liead  at  full  term. 
One  ovary  aud  tube  and  a  large  portion  of  the  uterus  were  removed  with 
the  tumor*  The  patient  made  an  uninterrupt4>d  recovery.  Microscopic^^ 
examination  proved  the  growth  to  be  a  papillar>^  cystoma,  and  some  anxietjiiH 
was  felt  lest  it  might  return^  but  at  the  time  of  the  report,  three  months 
after  o|wratioo,  there  is  no  sign  of  its  I'cturn,  and  the  child  is  free  from  tlie 
(mchexia  of  malignant  neoplasm.  A  patient,  eighteen  years  old,  presented 
to  the  Halle  clinic  a  tumor  two  centimetres  in  diameter  growing  from  the 
pc^sterior  lip  of  the  cervix.  Braetz*^  boHoved  it  to  be  an  endothelioma. 
Kal  ten  bach  removed  the  uterus  per  vagi  nam.  The  girl  died  four  weeks 
after  leaving  the  hos^pitaL  No  autopsy.  The  growth  probably  originated 
in  the  endothelium  of  the  lympb- spaces* 

Little^  has  recorded  a  carcinoma  of  the  uterus  in  a  girl  aged  fourteen^ 

years. 

TUBERCULOSIS. 

This  IS  not  a  rare  affection  of  the  uterus  in  women  ;  it  is  generally  asso-^' 
ciated  with  or  sec^nndary  to  tuberculo«is  of  tlie  tubes.  It  may  be  secondary 
to  a  pulmonary  tubei-culosis  or  occur  as  a  part  of  a  general  bacilhiry  inva- 
sion. Whitridge  Williams  *^  has  see-n  some  cases  in  which  it  represented  the 
only  focus  of  tulx^rculosis  in  tlie  body.  As  yet  sufficient  cases  have  not 
been  studied  in  children  t^o  permit  us  to  offer  very  definite  statements  regard- 

'  Boston  Medieal  and  Siirgk-a!  Jnurnal,  1861 »  liiv.  211. 

5  Lyon  Mwiinil.  189rj,  Ixxx.  490-4D7. 

»  Qiiarifrly  Medical  Joiirnnl,  Shi-fficld,  1893-94,  iK  245-247,  I.  pi. 

•  Deutsche  M*-dicmUcliG  W^x-benvohrift,  181*0,  xiii.  It). 

•  American  Jounial  of  Ote^'trie*,  New  York   1893,  xivii.  577-^79. 

•  Australian  Mcdicnl  Gazette,  Sydney,  1898,  xiL  808, 
»  Ar^hivp*  of  Pediatrics,  New  York,  1892,  ix.  508-611. 
•Arch.  f.  Gyiiak.,  Bd.  iL,  1896. 

•  New  OrleaiiB  Mtniicttl  aad  Surcieal  Journal,  December,  1896* 
*"  Clinieul  Gynn^cok^gy,  Keating  aud  Coe,  1895> 
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iog  the  special  pwuliarities  of  the  disease  in  early  child!iiHKL  Silccw-'k ' 
has  obeerved  a  tuberculosis  of  the  uterus  in  a  child  agcxl  five.  The  cer- 
vical canal  was  obliterated  by  inflammatory  eluinges,  the  uterine  .secretions 
were  unable  to  escapt^  and  a  pyometra  was  forme<l.  Chaffey  ^  has  also  set^n 
a  case  in  a  child  aged  four  in  %vhich  the  uterus  and  tubes  were  tulMTculous, 
the  child  dying  of  a  general  tiibireulosis,  George  Carpenter,'  of  London, 
has  given  us  a  very  interesting  study  upon  tuberculosis  of  the  uterus  and 
sdxiexa.  He  finds  that  specimens  of  tul>ereuIosis  of  these  organs  nro  pre- 
served in  but  veiT  few  museums.  In  Guy's  Hospital  Museum  there  are 
bat  two,  and  these  are  very  old  specimens.  At  autopsy  he  has  observed 
tubereh:^  in  the  uterus  of  a  girl  aged  sixteen  months,  and  further  makes  the 
following  iuterestiiig  statement:  "  In  a  girl  of  seven  years  who  attended 
my  out-patients  some  six  or  seven  yearn  ago,  and  who  looked  exaMxlingly 
ill,  I  found  an  enlargement  of  the  uterus,  the  right  tube  being  the  size  of  a 
lead-pencil ;  tlien^  was  a  lump,  possibly  tubercular,  the  size  of  a  pigeon's 
egg,  just  aUjve  the  top  of  tlie  sacrum.  Unfortunately,  I  soon  lost  sight  of 
her»  but  had  I  possessed  ray  present  knowledge  at  that  time,  I  do  not 
think  I  siiouhl  have  rested  t^nteut  with  the  mere  record  of  the  fact  and 
the  exhibition  of  tonics,  A  girl  of  seven  yeai*s  came  to  the  Evelina  Hos- 
pital suffering  from  tuben^ular  peritonitis  of  the  ascitic  variety.  I  found 
the  ovaries  and  uterus  normal,  but  from  the  top  of  the  latter  a  rounded 
tumor  arose  the  thickness  of  the  index  finger,  of  alxjut  three  inches  in 
length,  which  passing  upward  in  the  abdominal  cavity,  was  there  lostp 
Two  years  after  this  the  tumor  had  shrunk  to  the  size  of  a  lead-pencil ;  she 
^•as  in  good  hf:?altb,  and  remains  so  to  this  day,  and  it  is  ten  years  since  her 
illness  oommenced/ •  Peron  "*  adds  to  our  know^ledge  in  a  contribution  to 
the  Ktndy  of  tuberculosis  of  the  tubes  and  uterus  in  a  girl  twelve  years  of 


'  Transjictions  <if  tbe  Fntboloi^ical  Society  of  London  ^  18S5,  vol.  ixivi.  30S. 

*  Transftctiona  of  th«  Pathological  Society  of  London,  1886,  vol.  xutvi. 

*  Pediatrics,  i.,  June  I,  1896. 

*  Rev*  Men*,  d.  Mml.  de  PEnf. ,  Puris,  1894,  lii.  872^79, 
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Diseases  of  the  internal  genital  organs,  the  uterus,  uterine  tubes,  an 
ovaries,  for  the  most  part  arise  during  the  period  of  sexual  activity,  an 
the  cases  occurring  later  in  life  are  as  a  rule  due  to  the  further  development 
of  diseases  which  have  already  started  in  middle  life.     While  this  is  true  ic 
general,  a  careful  search  of  the  litemture  shows  that  pelvic  affections  durini 
childhood  are  of  far  more  frer^ucnt  oocurreutM?  than  is  usually  supposed*    1% 
some  instances  conditions  first  o!)scrvcd  afler  puberty  are  actually  due 
diseases  existing  earlier  in  ehildliocKl,  but  not  attracting  attention  until  the 
organs  are  called  into  active  use. 

The  literature  relating  to  diseases  of  the  female  genital  organs  in  chi! 
dren  is  fijr  the  most  part  eonfim*d  to  reports  of  individual  cases.  Profess< 
C.  Hennig's  article,  published  in  Gerhardt's  Haudbueh  der  Kinderkrank- 
lieiten  in  1876,  is  still  tlie  must  important  treatise  on  the  subject  lu  its 
entirety,  notwithstanding  the  comparatively  few  eases  at  that  time  plati?d 
oo  record.  Bland  Sutton  has  described  the  ovarian  tumors  found  in  in- 
taiicy  and  ehildhood,  especially  referring  to  the  group  which  he  terms  the 
*^oophororaata,'*  as  they  seem  j>eculiar  to  the  t^wmective  tissue  of  the  oopho* 
ron.  He  has  colle<:*tcd  one  hundred  cases  of  ovariotomies  perft»rmed  on 
children  under  sixteen  yeai-sof  age.  Brouardel,  Talamon,  Maas,  and  otherflH 
have  destTibed  cases  of  tulx*n*ulusis  of  the  tubes  and  ovaries  in  child  ren!^^ 
The  more  recent  literature  also  contains  numerous  references  to  inflamma- 
tory diseases  of  these  organs  in  childhoodj  due  to  the  extension  upward  of 
an  infantile  vulv<waginitis. 

On  account  of  the  extreme  importance  from  both  a  diagnostic  and  an 
operative  stand-point,  it  would  be  well  for  future  writens  when  reporting 
eases  of  pelvic  disuse  in  children  to  recortl  carefully  every  detail  in  the 
clinical  history,  the  oiiei-ation,  and  also,  what  is  much  neglected,  the  latcr^ 
history  of  tlie  patient.  ^M 

Almost  all  forms  of  diseases  of  the  tubes  and  ovaries  found  in  adults 
have  been  observe<l  during  childhood,  certain  pathological  f^>nditions  being 
relatively  more  frequent  at  one  period  than  at  another ;  thus,  in  children 
under  three  years  principally  ovarian  tumors  have  been  found,  and  th^e 
either  dermoids  or  sarcomata.      A,  Doran  *  has  described  a  case  of  double 


1  Dr.  K«'Uy  desiTes  to  acknowledge  tlie  valuable  Mfiistance  of  Dr.  E.  Hurdon  in  the 
preptimlion  uf  thb  article. 

*  Tr  Path.  Soc.  London,  1888--69,  il.  p.  200, 
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ovarian  tumor  in  a  seven  months'  foetus  which  survived  its  birth  only  a 
few  minuter.  The  tumors  i-eaembial  small  cystic  kidneys,  and  the  solid 
portion  eunsisted  of  small  round  cells  eml;»edded  in  a  homogeneous  matrix 
and  oontaiueil  a  lew  follicles.  I>oraii  considered  the  tumors  to  beau  livper- 
trophy  of  the  entire  embryonic  tissue  of  the  oophorou. 

Cystic  ovaries  are  frccpiently  observ(xl  in  infants,  and  have  been  de- 
smbed  by  de  Sin^'ty  '  and  others.  Acci:jrding  to  Kissel's^  investigations 
these  cases  of  cystic  follicles  are  rare  in  children  after  tlie  first  year,  and 
they  should  not  be  confounded  with  the  adenoKrystomata  which  make  up  a 
large  proportion  of  the  ovarian  tumors  of  later  childhood  and  adull  life. 

While  ovarian  tumors  may  l:)e  found  in  tlie  earliest  years  of  childhood, 

they  l>ecome  more  frequent  in  girls  approaching  puberty.      Half  of  tiie 

tumors  at  this  |>eriod  belojig  to  the  cysN.»mata.     A  few  carcinomata  have 

been  described  in  older  childi'cn,  and  intlammafory  disease  and  tuljcrculosis 

^^eo  occur, 

Dia^nosia.^ — The  diagnosis  of  dist^ases  of  ihe  tubes  and  ovaric*s  in  chil- 
dren nmy  usually  be  made  without  difficulty.  The  diagnostic  signs  are  the 
same  as  those  in  adults,  with  the  notable  except  ion  of  the  ditferenc^s  in  the 
topographical  relations.  Owing  to  the  relative  small ness  of  tlie  abdominal 
cavity^  a  tumor  will  begin  to  encroojch  upon  the  vital  space  in  a  child  when 
it  has  reached  a  size  which  in  the  adolt  would  scarcely  be  noticeable.  In 
tills  way  an  ovarian  tumor  the  size  of  a  chikPs  ht^d,  lying  in  the  alodomen, 
stands  so  high  and  occupiis  so  mutJi  spat?e  that  it  may  at  tirst  sight  resemble 
a  tumor  either  of  the  liver  or  of  the  kidney.  Owing  also  to  the  smallness 
of  the  [jelvic  space  and  the  straightness  of  the  canal,  the  tumor  is  extruded 
earlier  iuto  the  alxlominal  cavity  than  is  usual  in  the  adult 

When  a  tumor  has  been  f(»und  in  the  aljdomen  which  from  its  form, 
amsisteDcy,  mobility,  and  the  corona  of  resonance  surrounding  it  appa- 
rently has  pelvic  conuectious,  the  next  important  step  in  tlie  investigation 
is  to  make  a  thorough  pelvic  and  bimanual  exploration,  to  determine,  if 
possible,  its  origin  from  the  uterus,  tube,  orovarj%  This  part  of  the  exami- 
nation is  made  much  easier  by  tlie  fact  that  the  examining  finger  is  relatively 
longer  hi  proporliun  to  the  child^s  pelvis j  in  other  woixls,  a  finger  wliich 
in  the  adult  with  difficulty  reaches  up  through  the  inferior  stmit  as  far  as 
the  promoot<iry  of  the  sacrum,  in  the  child  may  be  ciirriwl  well  up  into 
the  abdomen.  The  proportion  between  the  length  of  the  finger  and  the 
pelvic  cavity  varies,  of  course,  with  the  age  of  the  child,  and  the  ad\^an- 
tage  grows  lera  as  the  age  increases. 

To  make  a  satisfactory  examination  it  is  necessary  to  empty  the  bladder 
and  the  bowels  thoroughly  aud  to  put  the  little  patient  under  au  ancBsthctic. 
I  prefer,  in  children,  to  use  chloroform,  as  they  often  rcfpiire  but  a  few  whiffs  to 
produce  insensibility,  and  do  not  apj>ear  to  \yQ.  much  affected  by  it  aftervranls. 


*  GuzHte  M^*dicalp  de  Parts,  1875. 

*  Nouv,  Arch.  d'Obst^i.  et  de  Qyn.,  1891. 
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Complications. — Siipintratimi  io  ovarian  tumors  is  due  to  the  Ini 
of  pyogenic  organisms.     Tbest>  gain  access  to  the  tnmor  through  the  I 
or  lymph-vcHsels  or  by  direct  inoculation.     As  examples  of  the  last 
of  infection,  in  two  eases  of  cysts  in  young  girls  the  organisms  were  int 
duce<i  by  means  of  the  trocar  ustnl  in    eva<niating  the  tluid.     The  bacil 
coH  communis,  which  readily  jiasses  through   the  partially  absorbed  wa 
of  the  intestine  where  the  tumor  is  adherent ♦  is  a  frequent  cause  of  supf 
ration*    In  other  instant'es  an  iuflamixJ  Fallopian  tul>e  attaches  itaelf  to  < 
ovarian  cyst,  with  a  resulting  extension  of  the  inflammatory  pfooe». 

Rupture  of  a  simple  cyst  is  said  to  give  temporary  relief  occaaiooa 
When  the  cyst-cont4*nts  are  thicker  or  purulent,  the  peritoneum  ia  irritati 
and  in  consequence  a  more  or  less  sev^ei^  localized  or  general  peri  to  ail 
results*  There  are  cases  where  the  sudden  attack  of  acute  abdominal  paiQi 
with  distention,  fever,  vomiting  and  diarrhoea  or  constipation,  and  tbt 
absence  of  any  history  of  pelvic  trouble,  have  itidicated  an  appendicitiSi  the 
true  condition  being  unsuspected  until  abdominal  section  was  performed, or 
discovered  only  at  autopsy,  Beale*  observ^ed  a  case  in  an  infant  of  i 
weeks  who  died  four  days  after  the  onset  of  symptoms  of  acute  {^eritonilj 
At  autojjsy  purulent  fluid  was  found  in  the  peritoneal  cavity  and  the  pdr 
was  fillcKl  with  pus,  while  attached  to  the  right  ovary  were  the  remains  of 
'*a  small  ruptured  cyst^"  evidently  the  cau^e  of  the  attack. 

Tommn  of  the  pedide  occurs  in  a  considerable  numl>er  of  ovarian  tmnonc 
Tumors  of  medium  size  and  fz^ee  from  adhesions  are  espci'ially  inclioed  \/i 
axial  rotation,  which  is  im|x»ssible  whei'e  the  tumor  Is  adherent  or  of  larp 
dimensions.  The  torsiou  may  be  acute  or  chronic,  and  Bland  Sutton  hw 
pointed  out  that  acute  torsion  is  apt  to  occur  in  easee  of  medium-fii^ 
tumors,  while  small  tumors  more  ofteo  rotate  gradually. 

When  the  existence  of  a  tumor  has  been  previously  recognised,  tbt 
symptoms  of  t43rsion  are  characteristic ;  otherwise  the  sudden  attacks  of 
severe  alxlominal  {Min,  distention,  vomiting,  and  obstinate  eonstipatioo  ait 
apt  to  be  attributed  to  an  acute  appendicitis.  McBurney'and  BuU'cack 
operated  on  **  young  girls*^  for  snp|>osed  appendicitis,  and  on  opening  tlie ab- 
domen found  a  gangrenous  ovarian  tumor  with  twisted  pedicle..  A  gradual 
rotation  may  occur  without  marked  symptoms,  and  tlie  ttunor  has  be« 
known  to  be  slowly  twisted  *itf  from  its  attachment,  becoming  parasitk. 

The  clinical  history  of  axial  rotation  of  an  ovarian  tumor  is  well  ill 
tratt^l  by  a  case  which  I  operated  on  at  the  Johns  Hopkins  Ho8pitJ*1 
G*  L.,  thirteen  years  old,  seven  months  prev^iously  had  been  anddeiiljf  i^i 
tacked  with  violent  ])aio  in  the  abdomen  and  with  vomiting.  A  aeevTOal 
attack  occurrt?d  four  mouths  later,  and  at  this  time  a  aoft,  fluctuant  swiJIinJ  ] 
was  noticed  in  the  right  ovarian  region.  For  three  or  four  weeks  pro*<fi*t 
operation  the  patient  was  in  excellent  health  and  had  gained  weiglil*  ^^ 
cleation  was  easy,  and  the  patient  made  an  ideal  recovery.     The  tas^f 


I  British  Medicsl  Journal  1891,  H    1256. 
»  Medictil  KeoortI,  New  York,  A^iril  3,  1897, 
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cao  ooly  vaguely  refer  it  tt»  certaiu  unknown  fX)nclitions  existing  during 
early  festal  life.  In  many  instances  two  or  more  members  of  the  same 
family  present  similai"  defects^  iodicating  tlie  important  influence  of  hered- 
ity. The  failui-eof  the  infantile  organs  to  attain  the  adult  tyjje  is  probably 
in  most  cases  due  to  malnutrition,  the  result  of  such  general  diseases  as 
rbacbitis,  scrofulaj  or  syphili.^. 

Hernia. — Displacement  of  the  ovary  into  the  canal  of  Nuck,  usually 
accomi^ianied  by  the  fimbriated  end  of  the  tube,  is  of  not  uncommon  occur- 
rence, and  although  a  congenital  defet^t  may  not  be  noticed  until  cystic 
cbangeB  in  the  Iblhcles  or  the  congestion  of  a  menstrual  periiKl  occasion 
attacks  of  pain.  Ovarian  as  well  as  other  hemife  ai^  liable  to  become 
strangulated.  Radical  operations  for  the  cure  of  ovarian  hernia  with  tor- 
sion of  the  pedicle  were  successfully  performed  on  young  infants  by  Owen  * 
and  Lock  wood  .^  Owen's  patient  was  eleven  days  old»  Two  days  before 
operation  ^he  was  suddenly  attacked!  with  vomiting ;  tlie  next  day  a  hard, 
tender  swelliiig  was  noticed  in  the  riglvt  labiom  majus.  Her  general  con- 
dition was  good.  On  making  an  incision,  the  engorged  ovary  prc^nteil  aud 
was  excised*  The  pedicle,  which  consisted  of  the  broa*l  ligament  contain- 
ing the  tutM*  and  parovarium,  was  twisted  towards  the  left  as  far  as  the 
uterine  oornu.  Loekwoc>d*s  case  was  similar,  but  the  exact  age  is  not 
given.     Both  infants  made  excellent  recoveries* 

It  is  manifest  that  all  the  anomalies  of  form  found  in  adult  life  must 
exist  in  childliood  also,  aud  only  I'emain  undiscovered  until  later  on  account 
of  the  abeyance  of  all  functional  activity*  The  discovery  of  such  malforma- 
tions is  therefore,  as  a  rule,  the  accident  of  the  post-mortem  table,  if  I  may 
exoept  from  this  general  statement  cases  of  imperforate  hymen  which  mothers 

eeem  keen  to  observe. 

OVARIAN    TUMORS. 

The  ovarian  tumors  occurring  in  children  may  be  classified  as  follows ; 


Chfgtic  tumors 


Solid  tumor9 . 


i  Uuilocular  cystii. 
1  Derriujid  cysla. 

r  Surcomata, 
1  Cttrcinomatft. 


Adeiio-cifsiomaia,  or  multilocular  cysts,  the  classical  ovarian  tumors, 
fiffm  the  most  numerous  group  of  oyariau  growths  ocrurring  in  childhood, 
oomprising,  with  a  few  nionocyste,  one-half  of  all  cases  i-ecorded*  They 
arc  in  all  respects  similar  Uy  the  ovarian  fysts  found  in  adults.  Probalily 
the  largest  cyst  ol)Scrved  during  childiHKHl  is  the  case  successfully  operated 
no  by  W.  W.  Keen,  of  Philadelphia.  The  patient,  fifteen  years  of  age, 
for  two  years  Iiad  noticed  an  increasing  alKlominal  enlargement,  accom- 
panied by  (wiin  in  the  letl  side.  She  had  been  tapped  twice,  cighty-fbur 
(K>unds  of  fluid  Ixiug  removed.     At  the  time  of  operation  the  aljdomen 

*  Lttucet,  1895j  vol.  i.  p.  766. 

'  BHtiih  Medical  Journal,  1895,  vol,  ii.  p,  716. 
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^^^j  ^njiiMU9dm>  mmeuring  forty -nine  centimetres  iu  circumferenc 
Mflifr  wrre  prominent.     Extrrpation  was  effected  witli 
tm  w«fw  but  few  adhesions.     The  jmtieut  made  a  good 
niir  was  a  multilobular  ovarian  cyst  weighing  one  huiir-| 


ctnd  Temtomata. — These  tumors  are  for  tlie  most  |u 
or  mmil  stize,   rarely  attaining  large  dimen:5ions.     They  are' 
moiirjriir^  at  otiier  times  multiltx^ular,  in  some  iDstauc-e^  the 
being  present  in  only  one  loculus,  while  the  remaining 
_^lli^li;  of  ^r  lunior  is  ideutiml  with  the  ordinary  adeno-eystomata. 

J^^IVIMI^  confirmatory  evidence  of  the  origin  of  dermoids  from  mi 
P^mA  tOibrToiiic  tissue  is  the  frequency  with  which  they  are  met  with  i| 
^^Mmi  wmI  the  comparatively  early  pericid  of  life  at  which  they  are  ol 
ilt^iii  ill  adults.     Tlie  avemge  age  of  all  the  patients  operated  on  at  tb 
Jiflwtt»  Hopkins  Hospital  for  the  extirpation  of  dermoid  cysts  was  onl; 
|W«ilY-^ic  years.    Of  the  ovarian  tumore  found  in  children,  one-third,  a  high 
,  contained  dermoid  elements.    Tumors  of  this  nature  are  in  some 
tcougeuital.     In  Roemer^s  [mtient,  operated  on  when  twenty  months 
old.  the  abdominal  distention  was  noticed  at  birth,  aud  in  the  case  reported  by 
S^^vilte  the  tumor  was  first  noticed  when  the  child  was  but  two  montlis  old, 

IVrniuids  are  of  slow  git)wth,  and  olleu  do  not  manifest  their  preseiice 
until  adult  life,  the  normal  function  of  the  ovary  remaining  undisturbed. 
*rhis  is  readily  understood  from  their  histological  structure,  as  the  majority 
of  these  tumors  conUiiu  developing  and  mature  follicles,  especially  numer- 
ous in  the  vicinitj^  of  the  hilum.  Many  of  them  also  contain  endo-,  ecto-, 
and  raesoblastie  structures,  Dandois  successfully  removed  from  a  child  of 
seven  years  a  large  tumor  weighing  seven  and  one-half  kilogrammes,  w^hich 
oontained  cysts  filled  witli  colloid  or  sebaceous  matter  and  hair,  and  a  third 
of  its  weiglit  consisted  of  bone.  Other  cases  described  as  teratomata  ai« 
reported  by  Emanuel,  Neville,  and  Doranth. 

Dermoids  and  teratomata  are  usually  c<.insidered  to  be  benign  tumors^ 
but  from  the  history  of  Emanuel's  cjise  it  would  appear  as  if  this  were  : 
always  so. 

The  patient  was  fifteen  years  of  age.     laparotomy  was  performed 
a  tumor  of  the  left  ovarj'  larger  than  a  man's  head  removed,  and  isolated 
pieces  of  peritoneum   containing  metastatic  nodules  excised.     The  tumor 
contained  tissue-^lements  of  endo-,  ecto-,  and  mesoderm,  and  its  stroma 
was  sarcomatous.     She  made  an  excellent  recovery  from  the  operation,  but 
five  weeks  later  the  alxlomen  was  greatly  distended  with  fluid,  and  in  fooi 
months  she  died  from  recurrence.     At  autopsy  a  tumor  of  the  right  ovary* 
the  size  of  tw^o  fists  was  found,  and  mxlules  were  scattered  over  the  omen- 
tum and  over  the  general  {>arietal  and  vist^ral  peritoneum ;  a  small  nodule 
was  also  present  in  the  alxlominal  wall.     The  stump  of  the  primarv  tumoTH 
was  healthy.     Mieroscopicsilly  the  tumor  in  the  pelvis  and  the  nodules  iil^^ 
the  omentum  and  in  the  aljdominal  wall  presented  the  same  characteristics  a^ 
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die  primary'  growth,  while  the  richly  cellular  nodules  studding  the  peritoneum 
consisted  of  small  round -eel  led  sarcomata.  Cases  have  also  been  described 
in  which  a  mrci noraatouB  growth  was  present,  apparently  originating  in  the 
squamous  epithelium  lining  the  cyst.  Whether  the  malignant  process  in 
these  mixed  tumors  wa^  primarily  present  or  the  result  of  a  secondary  change 
is  a  mooted  piint, 

SOLID   TUMORS. 

Sarcomata, — The  activity  of  the  ovarian  stroma  in  early  life  suggests  an 
explanation  of  the  relatively  frequent  oct^urrcncc  of  sarcoma  of  the  ovary 
in  children.  Congenital  tumors  often  belong  to  this  group,  and  frequently 
their  histological  elements  bear  a  striking  resemblance  to  embryonic  ovarian 
stroma.  In  their  histologic  structure,  sarcomata  occurring  in  infancy  and 
childhood  comprise  several  varieties  ;  by  far  the  greatest  number,  however, 
iiHifitof  small  round  cells.  A  few  belong  to  the  spindle-celled  variety; 
one  was  described  as  a  lymphangioma,  another  4is  an  endothelioma,  and 
Gage  describes  his  case  as  a  fibro-sarcoma.  In  a  k\v  cases  (three  out  of 
twenty-seven)  both  ovaries  were  involved.  Recurrence  is  frequent;  several 
children,  however,  were  in  good  health  some  yeai^  after  operation.  An 
interesting  case  is  cited  by  Bode.  A  large  tumor  springing  from  the  right 
ovanf%  filling  the  entire  abdomen  and  growing  under  the  sheath  of  the  ab- 
dominal muscles,  was  successfully  removed  from  a  girl  of  thirteen.  Re- 
covery was  rapid,  and  four  years  later  she  was  in  perfect  health.  The 
tnmor  w^as  a  round -eel  led  sarcoma. 

A  similar  case  is  reported  by  Gage.  He  operated  on  a  girl  fifteen  and 
a  half  years  of  age,  extirpating  a  tumor  which  filled  the  right  inguinal  re- 
gion and  was  everywhere  adherent  She  had  menstruated  regtdarly  since 
fourteen  years  old.  During  the  previous  winter  there  had  been  cousidera- 
ble  distention,  and  one  month  before  operation  she  first  noticed  a  Ijaixl 
lamp  in  the  lower  abdomen.  The  tumor  weighed  two  pounds  and  was  a 
small  round-celled  sarcoma.  Five  years  later  the  patient  was  in  excellent 
healA  and  married. 

A  number  of  years  ago  I  operated  on  a  child  twelve  years  old  for  an 
ovarian  tumor.  The  aMomeo  had  begun  to  swell  a  few  weeks  l>efore, 
and  she  had  been  tapper!  several  times^  w^ithdrawing  dark,  bloody  fluid, 
which,  however^  rapidly  n^iccnmulatcd.  At  the  ojicration  I  remuved  a 
aareoma  of  the  left  ovary  the  sisse  of  a  man's  heatl.  The  patient  made  a 
perfect  recover)',  but  succumbed  two  years  later  to  an  attack  of  dysentery 
with  doubtful  symptoms  of  a  recurrence. 

Chrcinomu, — There  are  on  record  six  cases  of  carcinoma  of  the  rivary 
occurring  in  children,  a  large  numlier  consi<lering  the  rarity  of  carcinomata 
in  general  in  early  life.  (Hee  list  appended/)  Carcinoma  occurs  somewhat 
later  than  sarcoma,  Rodncr  (reported  by  Leopold)  operated  on  a  child  of 
nine  years  for  an  ovarian  tumor  which  proved  to  be  a  carcinoma.  Extir- 
pation was  without  difficulty,  as  there  were  no  adhesions,  and  the  child 
promptly  recx)vered  from  the  operation.    One  year  later,  however,  she  died 
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The  same  writer  also  refers  to  three  other  csmss  of 
in  girls  iiged  eleven,  thirteen,  and  eighteen  years.     T 


irti^^ 
rum  the 

xi,  bom 
9ein  V^l 


from  recurrence, 
rian  can  i  noma 

were  all  operated  on  sncocssfnlly.     One  patient  was  well  four  yeare 
anotlicr  dml  from  i-ecnrrcnc^*  in  three  mouths,  aud  of  the  third  no  fu 
history  is  recorded*     Leopold ^s  patient  did  not  come  to  operation,     Tlie 
girl,  aged  fourteen  yeans,  gave  a  history  of  rapidly  growing  abdoaii 
tumor,  associated  with  obstinate  constipation  and  increasing  cai'hejcia. 
died  nine  months  after  the  appearanoe  of  the  earliest  symptoms. 

Clinical  History. — The  clinical  pictnre  of  ovarian  tumors  in  childmi 
preseuLs  in  a  general  way  many  of  the  symptoms  found  arising  from  the 
same  afi'eetions  in  axlults.  Certain  conditions  present  in  childhood,  bo' 
ever,  modify  the  symptomatology  in  various  important  particulars 
almost  constant  early  ascent  of  the  tumor  into  the  abdomen  I 
tendency  to  disturbance  of  the  pelvic  organs,  and  in  ouly  a  few  i 
are  signs  of  pressure  on  cither  the  bladder  or  the  rectum  at  all  marked.  Ou 
the  other  hand,  a  tumor  which  in  the  adult  would  be  unnoticed,  in  a  < 
is  relatively  large;  thus  interference  with  respiration  and  disordered  dj| 
tion  are  more  fretiuciitly  present,  Fuitber,  the  slight  physical  si 
the  lesser  vitality,  aud  the  more  delicately  balanced  organism  of  extrtnie 
youth  are  less  fitted  to  withstiind  the  effeeU  of  the  tumor,  which,  theraJbn^ 
is  apt  earlier  to  r^i-ach  a  fatal  terra tuatiou.  The  malignant  tumors  nts  lo 
€S|iecially  rapid  course,  producing  such  grave  constitutional  eymptoms  tlmt 
unU^^  oiJcrative  interference  is  employed  early  it  is  useless^  death  ooeurrinff 
in  from  two  to  nine  months  after  the  onset  of  the  first  symptoms 

R,  Brown*  observed  a  case  of  rapidly  fatal  malignant  tumor  lo  ao 
infant  of  niue  months.     She  had  become  a  little  thinner,  aHributed  by  ii»» 
mother  to  teething,  but  otherwise  appeared  well.     Suddenly  alie  becaoN 
fretful,  cried  out  as  if  in  acute  pain»  and  occasionally  vomited  bar  tuA 
The  alxlonien  was  greatly  distendixl  and  was  tympanitic,  with  the  exoqiti(»ft 
of  the  hypogastrium,  where  percussion  elicited  a  dull  sound.     Urine  irt* 
passed  freely.     The  child  grew  steadily  worse,  and  dietl  on  the  third  i^f 
after  the  onset  of  the  acute  symptoms.     At  autopsy  the  abdomen  was  found 
to  contain  ascitic  fluid  ;  the  intestines  were  distended  with  flatus  and  pmb«l 
up  by  a  large  tumor  otvupying  the  pelvis.     There  was  no  peritonitis.    Tkf 
tumor,  which  was  described  as  an  entephaloid,  was  of  the  form  and  coo^ 
enee  of  the  brain  of  an  infant.     Uuder  the  microsc»ope  there  were  "  numcf- 
ous  oval  aud  elongated  cells,  all  of  which  were  nucleated/'      This  cm  ^ 
remarkable  on  account  of  the  absence  of  any  symptoms  which  would  ioi^' 
cate  the  prest^nee  of  a  malignant  growth.     Although  malignant  tuiiiofs*''^ 
usually  the  most  rapidly  fatal,  in  a  few  instances  ovarian  cysts  have  i^ 
suraed  such  rapid  growth  that  the  strength  of  the  child  has  heenmc^^' 
hausted*     A  girl  twelve  years  of  age  is  reported  by  Davidaon'  to  have<W 
from  a  large  ovarian  cyst  two  months  after  its  presence  was  first  noticid.  ^r 


1  LAtioet,  1858. 


>  Medicul  News,  Pbiladt'lplitm,  voL  Ui 
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cyst  was  adherent  to  tbe  omentum  and  intestint^s.    The  solid  portion  weighed 
twenty-one  jwunds,  and  it  eoiitained  two  gallons  of  dark,  syrupy  fluid. 

Usually  the  child  at  first  seems  somewhat  listless  aod  less  active  while 
at  playj  sometimes  compkining  of  abdominal  pain.  After  a  short  time 
abdominal  enlargement  is  observed^  rapidly  increasing,  and  accompanied 
by  ooostipation,  failing  apjK^titej  and  gradual  loss  of  weight  and  strength. 
Where  complications  exist,  such  m  torsion  of  the  pediclej  rupture  or  sup- 
puration of  the  cyst,  or  a  concomitant  fieri  ton  itis,  there  are  addeil  the  char- 
acteristic synipttmis  pru<!uced  by  these  proeeases ;  in  general^  severe  parox- 
yeois  of  pain,  high  fever,  nausea  and  vomiting,  and  constipation  fiometimes 
alternating  with  diarrhcea*  In  several  cases  of  rapidly  growing  ovarian 
Uimor  the  general  health  remained  excellent.  In  a  few  instances  it  has 
been  noticed  that  the  bi-easts  were  swollen  and  tender  and  the  external 
genitalia  showed  an  unusual  degree  of  development.  Menstrual  disturb- 
,do  not  necessarily  accompany  ovarian  tumoi's,  and  when  irregnlaritiea 
at  they  are  in  no  way  distinctive.  In  some  instances^  even  where  there 
were  tumors  of  both  ovaries,  menstruation  was  normal ;  iu  others  there  was 
suppression  of  menstruation  ;  and  in  still  others  thetatanienia  appeared  in  the 
eleventh  or  twelfth  year,  Prochowuick  ^  states  that,  of  eight  cases  of  pre- 
cocious menstruation,  four  were  assocTiat^I  with  ovarian  tumors.  In  two  chil- 
dreiiy  i^ed  four  *  and  seven  ^  years,  where  a  periodic  bloody  vaginal  flow  was  re- 
ferred to  eariy  menstruation,  the  tumors  were  sarcomata,  involving  one  ovary. 
Malignant  tumors,  besides  producing  more  marked  and  early  cachexia, 
are  also  more  apt  to  cause  ascites,  an  excessive  accumulation  of  fluid  in- 
creasing the  distress  of  the  patient.  Furthermore,  malignant  tumors  are 
more  often  associated  with  disturbances  of  micturition  and  defecation. 
Leopold  *  describes  two  cases— one  a  lymphangio-cystoma  of  the  ovary  in  a 
girl  eight  years  of  ^e,  the  other  a  carcinoma  in  a  girl  of  fourteen — which, 
CD  aooouut  of  the  sudden  swelling  of  the  abdomen,  associated  with  obstinate 
ooDstipation,  were  at  first  diagnosed  as  fecal  tumors. 

Routier  operated  on  a  child  nine  years  of  age  for  suspected  foreign  body 
in  the  bladder.     There  was  a  history  of  acute  retention  of  the  urine  with 
Qbdominal  distention.     Catheterization  resulted  in  the  disapjjearant^e  of  tlie 
^esiod  tumor,  which,  however,  returned  the  following  day.    Suspet*ting  the 
presence  of  a  foreign  body,  Routier  performed  a  cystotomy,  but  found  that 
ttnti  symptoms  had  been  prodnoed  by  a  dermoid  cyst  of  the  ovary,  which  was 
impacted  in  the  pelvis  but  free  from  adhesion.     Two  other  cases  pre^^-nted 
marked  disturbance  of  the  urinaiy^  track,— one  albuminuria  and  hajraaturia, 
the  other  acute  retention  witli  heeraaturia.     The  formation  of  adhesions  be- 
tween the  surface  of  the  tumor  and  the  neighboring  viscera  is  also  apt  to 
involve  the  I^owel  or  ureters,  producing  symptoms  similar  to  those  due  to 
direct  pressure. 


^  Arcbiv  fur  Gynaekologie, 
*Byford.     (Seeliflt.) 
*  Archiv  fi^r  Gjnftekologie, 
Vol,  V.—bB 
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ComplioationB. — Sappuration  in  ovarian  tumors  is  thw  ti>  the  invasic 
of  pyogenic  orgaoisms*     These  gain  access  to  the  tumor  tlirough  the  blood-* 
or  h  mph-vessels  or  by  direct  inoculation.     As  examples  of  the  last  mode 
of  infection,  in  two  cases  of  cysts  in  young  girls  the  oi^nisms  were  intro^H 
duce<l  by  means  of  the  trocar  us4^  in    evacuating  the  fluid.     The  baeilhi^H 
ooli  communis,  which  readily  |>asse*?  through   the  partially  absorbed  walls 
of  the  intet^tine  where  the  tumor  is  adherent,  is  a  frequent  cause  of  suppu- 
ration.    In  other  iuKtances  an  inflamed  Fallopian  tiihc  attaches  itself  to  tl 
ovarian  cyst,  with  a  i-esulting  extension  of  the  inflammatory  process. 

Rupture  of  a  simple  c^^st  is  said  to  give  temporary  relief  occasionally. 
When  the  cyst^ontcnts  are  thicker  or  purulent,  the  peritoneum  is  irritated, 
and  in  consequence  a  more  or  less  8evei"e  localized  or  general  peritonitis 
results.  There  are  cases  where  the  sudden  attack  of  acute  abdominal  pain, 
with  distention,  fever,  vomiting  and  diarrhoea  or  constipation,  and  the 
abseooe  of  any  history  of  pelvic  trouble,  have  indicated  an  appendicitis,  the 
true  condition  being  unsuspected  until  alidoniinal  section  was  performed,  or 
discovered  only  at  autopsy*  Beale^  observ^ed  a  case  in  an  infant  of  six 
weeks  wlio  died  four  days  after  the  onset  of  symptoms  of  acute  peritonitis. 
At  autojisy  purulent  fluid  was  found  in  the  peritoneal  cavity  and  the  pelvis 
was  filled  with  pus,  while  attaehtHl  to  the  right  ovary  were  the  remaiiiB  ^ 
"  a  smiill  ruptured  cyst/*  evidently  the  cause  of  the  attack. 

Torsion  of  the  pedich  ocem-s  in  a  considerable  number  of  ovarian  tumor 
Tumors  of  medium  size  and  free  from  adhesions  are  especially  inclined  to 
axial  rotation,  which  is  impossible  where  the  tumor  is  adherent  or  of  large 
dimensions.  The  torsion  may  be  acute  or  chronic,  and  Bland  Sutton  has 
pointed  out  that  acute  torsion  is  apt  to  occur  in  cases  of  medium-sized 
tumors,  while  small  tumors  more  oftxm  rotate  gmdually.  ^M 

When  the  existence  of  a  tumor  has  been  previously  rec<:>gnized,  th^^ 
symptoms  of  torsion  ai-e  chamcteristic ;  otherwise  the  sudden  attacks  of 
severe  abdominal  jmin,  distention,  vomiting,  and  obstinate  constipation  are 
apt  to  be  attributed  to  an  acute  appendicitis.  McBurney'  and  BulP  each 
operated  on  **  young  girls"  for  supposed  apjiendicitis,  and  on  opening  the  ab- 
domen found  a  gangrenous  ovarian  tumor  with  twisted  pedicle.  A  gradual 
rotation  may  occur  without  marked  symptoms,  and  the  tumor  has  been 
known  to  be  slowly  twisted  off  from  its  attachment,  becoming  parasitic. 

The  clinical  history  of  axial  rotation  of  an  ovarian  tumor  is  well  illus- 
tmted  by  a  case  which  I  ojierated  on  at  the  Johns  Hopkins  Hospital* 
O.  L.,  thirteen  years  old,  seven  months  pi'evfously  bad  been  suddenly  at- 
tacked with  violent  pain  in  the  abdomen  and  with  vomiting.  A  second 
attack  occurred  four  months  later,  and  at  this  time  a  soft,  fluctuant  swelling 
was  noticed  in  the  right  ovarian  region.  For  three  or  four  weeks  preceding 
operation  the  patient  was  in  excellent  health  and  had  gained  weight  Enu- 
cleation was  easy,  and  the  patient  made  an  ideal  recovery.     The  tumor, 


*  Briti^li  Medical  Journal,  1891,  ii    1255. 

*  Medical  Becsord,  New  York,  April  3,  1897. 


*  Ibid. 
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which  was  a  dermoid  cyst  the  size  of  a  four  months*  pregnant  aterus,  pre- 
sented a  double  twist  of  the  pedicle,  but  was  free  from  adhesions. 

In  the  differentiation  of  rotation  from  ruptuteof  the  tumor  it  is  noticed 
tliat  in  the  former  the  tumor  becomes  firmer^  more  prominent,  and  sharply 
defined ;  when  rupture  has  occurred,  there  is  found  an  uneven,  partially 
collapsed  mass,  the  cyst-oontents  lying  free  in  the  abdomen* 

Difierentdal  Diagnosis. — Ovarian  tumoi-s  which  have  ascended  into 
the  abdomen,  and  especially  when  attached  by  a  long  pedicle,  are  readily 
confounded  with  tumors  of  other  abdominal  organs,  notably  those  of  the 
kidney.  In  children  the  difficulties  are  enhanced  by  the  relatively  close 
relationship  of  the  al>dominal  organs  to  one  aiiotljer.  McBurney  has  re- 
corded a  case  of  ovarian  tumor  which,  on  account  of  the  position  of  the 
tumor  and  definite  intervening  space  above  the  symphysis,  was  diagnosed 
as  sarcoma  of  the  kidney.  This  opinion  was  strengthened  by  the  presence  of 
albumin  and  a  few  blood-cclls  in  the  urine.  On  the  other  hand,  an  ovarian 
cyst  has  been  susj^et^ted  and  at  o]>eration  an  enormous  cystic  kidney  dis- 
covered. Tumors  originating  in  the  kidney  preserve  something  of  tlie  renal 
form,  are  readily  displaced  into  one  or  other  lumbar  region,  are  attached 
above,  and  have  their  position  behind  the  intestine,  which  gives  a  clear  per- 
cussion note. 

Saeeulaied   Peiitoneal  Exudate, — In    cases  of  tuberculous   peritonitis 
there  is  sometimes  found  a  localized  collection  of  fluid  which  is  walled 
off  from  the  general  peritoneal  cavit}%  and,  forming  a  fluctuating  tumor, 
dull  on  percussion,  the  note  l>eing  unaltered  with  change  of  position,  closely 
simulates  an  ovarian  cyst.     In  adults  such  tumors  have  been  operated  on 
for  supposed  ovarian  cyst.     An  interesting  case  is  reported  by  R.  Jolmson 
where  the  contrary  error  in  diagnosis  was  made  in  a  child.     The  patient, 
five  years  of  age,  had  been  ailing  for  six  months,  during  which  time  she 
had  suffered  from  numerous  attacks  of  aMominal  pain,  attended  with  diar- 
rhoea and  vomiting.     The  {Kiroxysms  increased  in  frequency  and  severity, 
and  three  weeks  before  operation  it  was  noticed  that  the  abdomen  was 
swollen.     On  admission  to  the  hospital  the  child  looked  ill  and  had  a  tem- 
perature of  101*^  F,     The  abdomen  was  distended  and  the  right  half  occu- 
pied by  a  tender,  elastic  swelling,  most  prominent  belo%v  and  to  the  right  of 
the  ombilicus.     The  dis^nosis  of  encysted  tuberculous  peritonitis  was  made 
and  operation  undertaken.     An  incision  in  the  right  linea  semilunaris  ex- 
posed a  cyst  of  the  right  ovary,  the  walls  of  which  were  hemorrhagic,  and 
the  pedicle  had  undergone  two  complete  rotations.     Ovariotomy  was  per- 
formed and  was  followed  by  recovery, 

A  dilated  bladder  is  recognized  by  the  catheter.  It  must  be  remem- 
bered, however,  that  the  condition  of  the  bladder  may  be  due  to  the  pres- 
ence of  a  tumor  in  the  pelvis.  The  case  recorded  by  Routier,  above  cited, 
demonstrates  the  j)«>8sibiHty  of  this  error. 

Hepatic  Tumors. — Hydatid  cysts,  lardaceous  degeneration,  or  the  rare 
congenital  hypertrophies  are  the  only  conditions  in  the  liver  likely  to  simu- 


\ 


916 


DISEASES   OP  THE    OVARIES    AND    FAJ.LOPIAN   TUBES. 


late  an  ovarian  tumor.  Amyloid  degeueratioo  is  always  secondary  to 
chronic  wasting  or  suppurative  disease,  aud  the  sharp^  even  margin  of 
liver  is  preserved.  Hydatid  cysts  ai-e  recognized  by  the  position,  possibly 
by  the  characteristic  crepitiition.  Professor  Juon,  of  Nantes,  operated  on 
a  twelve-year-old  girl  for  an  alxlominal  tumor  supposed  to  be  a  case  of 
hydatid  of  the  liver.  On  oj>ening  the  abdomen  witli  caustics  a  multilocular 
ovarian  tumor  presented  and  was  excised.     The  patient  recovered.  ^M 

Tumoj*s  of  the  iiiret%  ^pieeHf  and  paHC7ra^  have  tlicir  origin  in  the  nppe^^ 
alMiunien,  and  in  llie  case  of  the  liver  and  spleen  the  tumor  may  often  be 
observed  to  move  synchronously  with  each  respiration ;  and,  further, 
making  a  rtM_^tal  examination,  the  |)elvic  organs  are  found  intact. 

In  reiro-peritone^il  dmxisej  which  is  not  uiiconimou  in  young  children 
the  tumor  springs  from  the  ]>elvts  by  a  broad  base,  hence  is  more  or  less 
immobile,  and  the  function  of  one  or  more  organs  is  seriously  impaired. 
Thus,  in  tlie  case  of  a  child  of  three  years,  in  my  hands,  a  soft  sarcoma 
springing  from  the  anterior  fBae  of  the  sacrum  in  position,  shape,  and  oon- 
sistency  simulated  an  ovarian  cyst,  but  its  retro- peritoneal  position  was 
inferred  from  the  marked  deviation  of  the  rectum  and  ft'ora  the  frequent 
agonizing  eifoits  at  micturition,  caused  by  a  hydro-ureter  of  the  right 
side.  Finally,  more  than  once  an  ovarian  tumor  has  been  at  first  mis- 
taken lor  prt^nancy,  the  subsequent  history,  however,  soon  changing  the 
diagnosis. 

Diagnosis  of  the  Variety  of  Tumor, — Monocystic  tumors  are  recog- 
nize<l  by  their  smooth,  rounded  outline  and  well-marked  wave  of  fluctuation. 

Multiloeular  cysts  usually  present  a  more  uneven,  nodulated  surface,  and 
variations  in  the  ix>nsistency  of  difterent  portions  may  fi-equently  be  mode 
out. 

Solid  tumors,  also  often  of  irregular  contour,  are  non-fluctuant. 
general  they  are  of  more  rapid  groivth,  and,  as  they  are  for  the  most 
of  a  malignant  nature,  are  attended  by  more  marked  and  early  cachexia. 
Further,  ascites  is  a  frequent  accompaniment  of  solid  tumors. 

Under  four  years  of  age  the  probabilities  are  in  favor  of  the  tumor 
l>eing  a  dermoid  cyst  or  a  sarcoma.  ^^H 

Treatment. — Tlie  treatment  of  ovarian  tumors  is  removal  by  means  or^ 
abdo  m  i  n  al  sect io  n . 

On  account  of  the  large  percentage  of  malignant  tumors  and  the  coose- 
quent  dangers  of  delay,  the  operation  should  be  performe<i  as  soon  as  tbfl^H 
patient  can  be  suitably  prepared  for  it.     The  disadvantages  of  delay  greatlj^^ 
overbalance  any  apparent  advantage  to  be  secured  by  postponement  in  order 
tt>  build  the  |>atient  up ;  the  best  tonic  is  the  relief  afforded  by  the  removal 
of  the  growth. 

Where  there  is  doubt  as  to  the  advisability  of  doing  an  operation 
account  of  the  possible  extension  of  a  malignant  disease  to  other  parts^ 
patient  should  have  the  benefit  of  the  doubt  and  an  exploratory  opemti* 
should  be  made,     I  have  seen  a  little  girl,  who  appeared  quite 
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and  reduced  by  a  large  tumor  assooiated  with  ascites,  rally  and  recover 
when  recovery  seemLnl  at  first  almost  liopeless. 

The  arrangements  for  the  opemtion  must  be  so  carefully  made  that  there 
will  be  no  unnecessary  delays,  in  order  to  limit  the  shock  as  much  as  pos* 
sible.  Chloroform  is  the  best  amesthetic,  at  least  at  the  outset  j  after  the 
patient  has  been  brought  under  its  influence*,  ether  may  be  siibstituted. 

Every  c^re  must  be  taken  throughout  to  keep  the  little  body  warm  by 
wrapping  in  flannels  and  applying  hot- water  bottles  around  tlie  body  and 
by  the  le-gs  and  arms  j  the  most  important  plaee  to  protect  is  the  thorax. 

The  general  conduct  of  the  operation  is  the  same  as  that  in  the  adult. 
A  median  incision  is  made  below  the  umbilicus,  taking  special  care  in  this 
atse  to  avoid  opening  the  bladder,  which  Ls  loeatctl  in  the  lower  al)domen. 

If  the  tumor  is  cystic,  it  is  cvacuatetl  and  turned  out  and  its  pedicle 
clamped  and  the  tumor  removed^  after  which  ligatui'cs  are  applied  in  place 
of  the  clami>s. 

In  the  event  of  a  malignant  tumor  it  will  be  nec^essary  to  make  the  in- 
ctsioo  large  enough  to  turn  the  tumor  out  by  its  small  axis,  so  as  to  avoid 
njpturing  it  and  producing  hemorrhage  and  distributing  its  elements  over 
the  peritoneum. 

As  far  as  possible  the  intestines  should  be  kept  covered  with  warm 
gauze  and  protected  from  exposure. 

The  rule  reganliug  tlie  opposite  ovary  must  always  be  to  leave  it  un-. 
touched  unless  it  is  ^^imilarly  diseased. 

The  abdominal  incision  will  be  best  closed  by  a  continuous  catgut  suture 
%o  the  peritoneum  and  interrupted  sutures  of  fine  silk- worm  gut  embracing 
the  fescia  and  the  skin. 

The  after-care  for  the  first  week  must  be  directed  to  securing  perfect 
quiet  in  a  darkened  room  and  small  quantities  of  nutritious  food  at  frequent 
intervals* 

In  the  following  table  of  ovariotomies  it  is  show^n  that  such  operations  on 
children  under  four  years  of  age  are  attended  by  a  mortality  of  more  than 
one-half  of  the  cases;  but,  on  the  other  hand,  the  results  obtained  in  the 
CMD  of  older  children  are  remarkably  favomble.  It  will  further  be  noticed 
that  the  high  mortality  in  the  former  class  is  apparently  uninfluenc^  by 
the  character  of  the  tumor,  while  in  the  latter  an  analysis  of  the  eases 
makes  it  evident  that  t!ie  prognosis  largely  depends  on  the  benignity  or 
otfagrwiae  of  the  growth.     Thus : 

Gases.  Dsaths. 

CyBtP  , 65  4 

0Mrninidii    ...        * 47  10 

Solid  tutnora 24  8 


The  following  table,  containing  an  analysis  of  one  hundred  and  twenty- 
mx  cases,  is  given  in  order  to  put  before  the  reader  all  the  available  ma- 
terial relating  to  this  important  subject,  as  well  as  to  furnish  a  satisfactory 
bfteis  for  future  additions  and  analvse.s. 


DISEASES   OF  THE  OV ABIES   AND    FALLOPIAN   TUBES, 


925 


CONGESTION   AND   HEMORRHAGE. 

Congestion  of  the  Fallopian  tubes  and  ovaries  is  an  occasional  compli- 
cation or  sequela  of  the  acute  infectious  diseases  of  child fiood,  such  as 
measles,  scarlet  fever,  and  varicella  j  also  typhoid  fever,  cholera,  and  piu'pum 
htemorrhagica*  Hennig/  at  autopsy  on  a  young  girl  dead  of  typhoid 
fever,  found  a  hemorrhagic  necrosis  of  the  tube  with  ruptore  into  the  in- 
testines. 

Id  cases  of  atresia  of  the  vagina  or  c'ervix  the  tulies  secondary  to  the 
uterus  become  distended  with  the  retained  menstrual  blood,  and  finally, 
aniess  relieved  by  operation,  rupture  occurs,  the  patient  dying  from  a 
r^ulting  peritonitis  or  directly  from  the  hemorrhage. 


OVARITIS  AND  SALPINGITIS. 

Inflammatory  disease  of  the  tubes  and  ovaries  is  sometimes  present  in 
young  children^  and  is  usually  a  direct  sequence  of  a  neglected  infantile 
vulvo- vaginitis*  The  frequency  of  this  affection  is  indicated  by  the  results 
of  Marx's '  investigations.  In  a  series  of  fifty  consecutive  autopsies  on 
children  he  found  five  cases  of  pus-tul:H?s.  The  clinical  picture  is  similar 
to  tliat  observed  in  adults.  The  child,  apparently  in  good  health,  is  sud- 
denly attax^ked  w^ith  high  fever,  pain  in  the  aUlomen  radiatiug  down  the 
thighs,  frequent  painful  micturition^  nausea,  and  thirst.  Palpation  reveals 
tenderness  in  either  inguinal  region^  and  on  examining  per  rectum  tlic  appen- 
dages are  found  swollen  and  teuder.  The  symptoms  may  lessen  or  disap|>ear, 
aud  cure  seem  certain  ;  but  at  puberty  the  establishment  of  the  catamenia 
18  accompanied  by  all  those  distressing  symptoms  so  often  called  physio- 
logical, but  which  in  reality  ofteu  indicate  a  grave  pathological  con- 
dition. Later  pregnancy  may  light  up  an  old  inflammation ;  more  oom- 
monly,  however,  sterility  is  the  result.  JSanger  believes  that  many  eases 
-of  old  local ize<l  pelvic  peritonitis  in  young  girls  are  due  to  gonorrhoea  in 
aildhood. 

EtiologT* — Salpingo-ovaritis  is  in  most  instances  consecutive  to  a  neg- 
lected  vulvo-vaginitifl,  and  may  have  as  the  primary  cause, — 

K  Defective  hygiene. 

2*  Gonococcus  of  Neisser. 

3.  Acute  infectious  diseases,  especially  measles, scarlatina,  and  diphtheria, 
and  is  sometimes  au  accompaniment  of  such  general  diseases  as  scrofula 
and  rbacbitis. 

Marx,  after  carefully  invastigating  a  large  number  of  cases,  states  that 
ilie  cases  of  vulvo-vaginitis  having  a  gonorrho^al  origin  are  the  exception, 
the  greater  number  being  due  to  other  iniective  organisms.  He  points  out 
the  frequency  with  which  every  practitioner  meets  w^ith  instances  among 
lildren  of  the  best  classes  in  whicli  neitlier  clinically  nor  histf)logicalIy  is 


»  Rev.  de  Th^rap.  MM.-Chlr.,  Pftria,  1696. 


1  Singer,  1S7S. 
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there  any  evideuce  of  venereal  origin,  TliL^e  cases  of  vulvo- vaginitis  of 
DOn- venereal  origin  are  equally  disposed  to  be  followed  by  iaflammatiaD  of 
the  adnexa.  Frequently  the  use  of  common  toilet  articles  is  the  means  of 
infection.  In  a  ward  of  the  Hospital  of  Lyons  there  was  an  epidemic  of 
vulvo- vaginitis  aifecting  thirty  children  between  the  ages  of  two  and  seven 
years,  due  to  the  common  use  of  the  thermometer/  and  starting  from  a 
child  with  gonorrhoeal  vulvitis.  Opposed  to  Marx's  view,  the  majority  of 
writei's  find  that  in  a  large  proportion  of  their  cases  of  iD&ntile  ^•'ulvc 
vaginitis  the  gonoeoccos  is  demonstrable.  The  frequency  with  which  the 
cases  are  gonorrhceal  is  shown  in  the  following  table : 

KimBKm  or  Caavi, 

Fisher' .64 

CVssel* ...,,.    80 

SchulU* 10 

Spftoth  *  . .    21 

The  onset  is  insidious,  and  the  symptoms  for  the  most  part  eonfii 
themselves  to  a  more  or  les^s  abundant  discharge,  varying  from  a  me-i 
oozing  to  a  copious,  thick,  greenish-yellow  discharge.     This  may 
in  a  ftw  weeks  or  may  continue  for  months,  the  child  becoming  pale 
weak,  but  with  no  more  serious  result.     In  other  cases  the  chUd  becona 
the  subject  of  an  acute  or  chronic  pelvic  inflammation.     Sigwish  Lov^3 
relates  a  C4ise  occurring  in  a  little  girl  five  years  old,  belonging  to  s  gc^' 
family.     She  had  complained  in  the  morning  of  feeling  ill,  and  vomiteci 
few  times  ;  these  symptoms  were  referred  to  errors  of  diet.    Tiro  days  la^ 
a  discharge  was  observed  on  the  external  genitalia  and  an  acute  volis 
vaginitis  with  severe  eczema  discovered.     For  a  few  days  she  improve 
but  looked  pale  and  was  irritable.     Suddenly  symptoms  of  severe  peri^ 
nitis  with  high  fever  developed.     She  quickly  improved,  but  on  the 
day  complained  of  pain  in  either  shoulder,  and  the  thought  of  gonorrbo 
infection  oecurreil.    The  following  day  a  scarlatinoid  rash  appeared  on 
neck,  and  chest,  extending  over  the  whole  body,  but  there  was  no  angii 
She  t!ien  *x>m plained  of  pain  in  the  knees.     The  abdominal  symp^ 
which   had  iniprovcil,  returned  with  great  severity,  and  a  thick,  vl,: 
discharge  was  found  which  contained  gonocooci.     Death  ooeurred  on 
twenty -sc^cond  day  of  her  illness.     At  autopsy  there  was  found  pumla 
peritonitis,  the  mocosa  of  the  vagina  and  lower  portion  of  the  cervix  swqI 
and  retl,  the  upper  portion  of  tlie  cervix  less  swollen.     Along  the  aides 
the  uterine  cavity  and  at  either  cornua  the  mucosa  was  intensely  smAM^o 


1  McTcwdi  M^.,  1806,  No.  46, 

»  DeuttM^he  medicmigobe  Wochenschrifl,  1896,  No.  61. 

•  Berliner  klinificbt*  W^i^'fepiisebrifl,  ISftS,  No.  i9. 

*  Boitr,  z.  Path.  u.  Tbop.  der  Weib.  Gonair. 
«  Huber,  Aix*hive«  of  Pedmtricss.  1889. 

B  Ct'dtmlbUtt  f^r  Qjnaekologiei  Bd,  10. 
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red.  Botli  tul>cs  coutainetl  thick  yellow  pus,  and  in  the  left  ovary 
there  was  an  abscess*  Gouococci  were  found  in  the  vaginal  secretion,  but 
in  the  pus  from  the  abdomen  there  were  only  luacteria  resembling  the  strep- 
tococcus pyogenes. 

Sanger  observed  an  instance  where  a  whole  family  was  infected  with 
gonorrhcea ;  one  of  the  members,  a  child  three  and  a  half  years  old,  died 
of  purulent  peritonitts  consecutive  to  the  vaginal  infection.  An  autopsy  in 
this  case  was  not  made. 

DiagiioBie, — In  older  children  the  recognition  of  a  sal  pin  go-ovaritis 
ibould  not  be  especially  difficult,  the  symptoms  corresponding  to  those 
rising  from  a  similar  condition  in  adults,  a  hist(jry  of  an  inflintile  vulvo- 
a^ioitis  confirming  the  diagnosis.  In  infancy  and  early  childhood,  where 
ifcyective  symptums  are  inadequately  expressed^  the  diagnosis  is  rarely 
oesible.  F.  Hul>er^  reports  an  intereiiiting  case;  the  child,  seven  years  of 
ge,  for  a  short  time  had  suiFered  from  a  vaginal  di^^harge,  with  urethritis 
ad  soreness  in  the  pelvis.  Suddenly  she  presented  all  the  symptoms  of 
ppeudicitis  with  perforation.  I/aparotomy  was  performed  on  the  second 
ny  and  the  apix^ndix  found  healthy,  but  the  intestines  were  distended 
ctd  covered  with  lymph,  and  the  right  Fallopian  tube,  thickened  and  in- 
^Lmedj  was  evidently  the  channel  of  infection. 


^f  TUBEBCULOSIS. 

While  tuberculosis  of  the  Fallopian  tubes  and  ovaries  is  not  uncom- 

C,  and  diflPerent  observers  state  that  from  five  to  ten  per  cent,  of  the 
\  of  salpingo -ovaritis  operated  on  are  of  a  tuberculous  nature,  in  chil- 
Iren  it  is  rare,  but  still  sufficiently  frequent  to  be  of  interest  from  the 
-Hnical  as  well  as  from  a  scientific  stand 'jK>int- 

In  the  litemture  there  are  records  of  twenty-one  cases  of  pelvic  tuber- 
culosis in  children  from  ten  wetiks  to  fifteen  years  of  age.  In  most  in- 
stances the  tubes  were  affected^  sometimes  with  involvement  of  the  endo- 
*aetrium  or  the  ovaries.  In  only  one  case  it  %vas  stated  that  the  ovaries  alone 
"^^^ere  tubercniar.  An  analysis  of  the  cases  reported  shows  that  the  relative 
ftequency  with  which  the  organs  are  the  seat  of  the  disease  is  as  follows : 
bibes,  DineteeD ;  uterus,  seventeen ;  ovaries,  seven ;  vagina^  one ;  cervix, 
title, 

Taberculosis  of  the  tubes  and  ovaries  is  usually  secondary ^  and  in  chil- 
3mTi,  at  le^t,  its  presence  is  masked  by  the  symptoms  arising  from  the 
pulmonary  or  other  primary  affection,  the  attention  seldom  being  directed 
&c  the  pelvic  organs.  In  three  cases  there  was  clear  evidence  of  a  primary 
affection  of  the  genitals. 

The  varieties  of  tuberculous  salpingo -ovaritis  may  be  divided  into 
lliree    classes :    iniliaTy   tubercutomi^   caseous  tuhet'culosiSf   ckronh  Jibroid 


Archivea  of  FedUtrics,  1889,  vol.  tL  p.  887* 


826  DISEASES   OF   THE   OVARIES    AND    FA1.LOPIAK   TUBES. 

there  any  evidence  of  venereal  origin.  These  cases  of  viilvo\*aginitis  of 
noD- venereal  ongiQ  are  eciually  disposed  to  be  followed  by  inflammation  of 
the  adnexa.  Frequently  the  use  of  common  toilet  articles  is  the  meaDS  of 
infection.  In  a  ward  of  the  Hospital  of  Lyons  there  was  an  epidemic  of 
vulvo-vaginitis  affecting  thirty  children  l>etweeii  the  ages  of  two  and  seveo^ 
years,  due  to  the  common  use  of  the  thermometer/  and  starting  from  w^ 
child  with  gonorrhoeal  vulvitis.  Opposed  to  Marx's  view,  the  majority  of 
writers  find  that  in  a  large  proportion  of  their  cases  of  infantile  vnlvo- 
vaginitis  the  gonococcus  is  demonstrable.  The  frequency  with  which  theae 
cases  are  gonorrhoeal  is  shown  in  the  following  table ; 

NuMSEft  or  Casb.  Gomorshcbal. 

Fuller* ,   . .64  £0          ^ 

C«sael* * 30  M          ^M 

Schultz^ 10  9          H 

Spaeth*. 21  14          H 

The  onset  is  insidious^  and  the  symptoms  for  the  most  part  confine^ 
themselves  to  a  more  or  Ies.s  abundant  discharge,  varying  from  a  mere 
oozing  to  a  copious,  thick,  greenish-yellow  discharge.  This  may  disap[)ear 
in  a  few  weeks  or  may  continue  for  months,  the  child  becomiog  pale  and 
weak,  but  with  no  more  serious  result  In  otlier  cases  the  child  becomes 
the  subject  of  an  acute  or  chronic  pelvic  inflammation.  Sigwish  Liov6n* 
I'clates  a  case  otxMirring  in  a  little  girl  five  yearn  old,  belonging  to  a  good 
family.  She  had  complained  in  the  morning  of  feeling  ill,  and  vomited  a 
few  times ;  these  symptoms  were  referred  to  errors  of  diet.  Two  days  later 
a  discharge  was  observed  on  the  external  genitalia  and  an  acute  vulvo- 
vaginitis with  severe  eczema  di&covei*ed.  For  a  few  days  she  improved, 
but  looked  }>ale  and  was  irrital>Ie.  Suddenly  symptoms  of  severe  perito- 
nitis with  high  fever  developed.  She  quickly  improved,  but  on  the  next 
day  complained  of  pain  in  either  shoulder,  and  the  thought  of  gonorrhceal 
infection  ocf-urred.  The  following  day  a  scarlatinoid  rash  api>eared  on  face, 
neck  J  and  chest,  extending  over  the  whole  body,  but  there  was  no  angina. 
Slie  then  complatmd  of  pain  in  the  knees.  The  abdominal  symptoms, 
which  liad  improve^!,  returned  with  great  severity,  and  a  thick,  yellow 
discharge  was  found  which  contained  gonococci.  Death  occurred  on  the 
twenty-second  day  of  her  illness.  At  autopsy  there  was  found  pumlent 
peritonitis^  the  mut^sii  of  the  vagina  and  lower  portion  of  the  cervix  swollen 
and  I'cd,  the  upjier  portion  of  the  cervix  less  swollen*  Along  the  sides  of 
the  uterine  cavity  and  at  either  cornua  the  mucosa  was  intensely  swollen 


»  Mercredi  M©d>,  1806,  No.  46. 

•  Deutsclie  roDdiciniiche  W*x:hen8chriflt,  1895,  No.  61. 

•  Berliner  klinisinihe  WochtTiRchrin;,  189S^  No.  29- 

•  Beitr,  z.  Path.  u.  Ther.  der  Weib,  Gon<*rr. 
"  Huber,  Arcliives  of  Pediatries,  1889. 

•  Centmlblutt  fur  Gynaekoiogie,  Bd.  10. 
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and  red.  Both  tubes  contained  thiok  yellow  pus,  and  in  the  left  ovary 
there  was  an  abscess.  Gonocooct  were  found  in  the  vaginal  secretion^  but 
in  the  pus  from  the  abtJomen  there  were  only  bacteria  resembling  the  strep- 
tococcus pyogcnt^s. 

Sanger  observed  an  instance  where  a  whole  family  was  infected  with 
gonorrhoBa;  one  of  the  members,  a  child  three  and  a  lialf  years  old,  died 
of  purulent  peritonitis  conaecutive  to  the  vaginal  infection.  An  autopsy  in 
this  case  was  not  made. 

Diagrno8ia.-»In  older  children  the  recognition  of  a  sal  pin  go-ovaritis 
should  not  be  especially  diffienlt,  the  symptoms  corresponding  to  those 
arising  from  a  similar  condition  in  adults,  a  hi9tt3ry  of  an  infantile  vulvo- 
vaginitis contirming  the  diagnosis.  In  infancy  and  early  childhood,  where 
subjective  sympt*:>ms  are  inadcfpiately  expressed,  the  diagnosis  is  rarely 
possible.  F.  Hnlier  '  rejwrts  an  interesting  case  ;  the  child,  seven  years  of 
age,  for  a  short  time  had  suffered  from  a  vaginal  discharge,  with  urethritis 
and  soreness  in  the  |^lvis.  Suddenly  she  presented  all  the  symptoms  of 
ap|>endicitis  with  perfiiration.  Laparotomy  ^ym  performed  on  the  second 
day  and  the  appendix  found  healthy,  but  the  intestines  were  distended 
and  covered  witli  lymph,  and  the  right  Fallopian  tube,  thickened  and  in- 
flamed, was  evidently  the  channel  of  infection. 

TUBEKCUL0SI8. 

While  tuberculosis  of  the  Fallopian  tubes  and  ovaries  is  not  nnoom- 
mon,  and  different  observers  state  that  from  iive  to  ten  per  cent,  of  the 
caaes  of  salpingo-ovaritis  operated  on  are  of  a  tuberculous  nature,  in  chil- 
dren it  is  rare,  but  still  siifriciently  frcfpient  to  be  of  interest  from  the 
clinical  as  well  as  from  a  st^icntific  stand- point 

In  the  litemtui-e  there  are  records  of  twenty-one  cases  of  pelvic  tnljer- 
culosis  in  rhildreo  fitiim  ten  wet^ks  to  fifteen  years  of  age.  In  most  in- 
stances the  tulK^s  were  aflectcdj  s^jmetimes  with  involvement  of  the  endo- 
metrium or  the  ovaries.  In  only  one  case  it  was  stated  that  the  ovaries  alone 
were  tubercular.  An  analysis  of  the  cases  reported  shows  that  the  relative 
frcfiuency  with  which  the  organs  are  the  scat  of  the  disease  is  as  fbllows ; 
tul»es,  ninetecin ;  uterus,  seventeen ;  ovaries,  seven ;  vagina,  one ;  cervix, 
one. 

Tuberculosis  of  the  tubes  and  ovaries  is  usually  secondary,  and  in  chil- 
dren, at  least,  its  presence  is  miiskt^l  by  the  symptoms  arising  from  the 
pulmonary  or  other  primary  affection,  the  attention  seldom  being  directed 
to  the  pelvic  organs.  In  three  cases  there  w^as  clear  evidence  of  a  primary 
aSection  of  the  genitals. 

The  varieties  of  tuberculous  salpingo-ovaritis  may  be  divided  into 
ihreQ  classes:  miiiaTy  iuberc^^sisy  caseous  tuber eidosiBf  chronic  fibroid 
iubereuloms^ 


»  Arehrvea  of  PediBtric8,  1889,  vol.  vi,  p.  887. 
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trateil  with  caseous  matenal  lo  which  tubercle  baeilll  were  demonstrable. 
The  nbcloniiiial  peritoneum  was  lietilthy*  In  ttiis  ease  the  origin  of  tlie  tu- 
berculosis may  have  been  iu  the  ulimcntary  eanal,  but  the  heulthy  ccmdi- 
tion  of  the  abdominal  jieritoneum  and  the  caseous  nature  of  the  tubes  mid 
ovaries,  together  with  the  indefinite  history  of  early  pelvic  disease,  are 
somewhat  suggestive  of  a  primary  genital  tuberculosis*  In  the  case  re- 
ported by  Edis  the  autopsy  findings  are  also  suggegtive  of  a  primary  pelvic 
affection* 

At  the  Johns  Hopkins  Hospital  four  eases  of  [xlvie  tuhercnlosis  in 
children  have  bwn  observed,  three  being  autopsy  etises,  and  in  one  the 
process  was  undoubtedly  primaiy  in  the  genital  organs.  The  subject  was  a 
mulatto  child  eight  years  of  age.  Up  to  within  one  raouth  of  her  death 
she  had  been  in  apparently  [XTfect  health.  She  then  prcsentetl  symptome 
of  commenciDg  cerebral  meningitis,  and  soon  afterwards  a  geneml  miliary 
tnl>erculosis  developed.  At  the  autopsy  tliere  was  found  to  he  an  acute 
miliary  tuben;ulosi!^  of  all  the  organs,  while  the  tubes  and  uterus  were 
the  seat  of  a  chronic  caseous  process,  the  ovaries  and  vagiua  also  being 
involved. 

Anntlier  child  five  years  old  was  oi^erated  on  by  Dr.  Halsteil  for  an 
umbilical  hernia.  While  releasing  adherent  intestines  from  the  siic,  a 
caseous  nodule  was  found  between  the  loops.  Death  occurred  on  tlie 
eighth  day,  and  the  autopsy  revealed  primary  tuberculosis  of  the  perito- 
neum ami  mesenteric  glanJs,  with  casecKjs  tuk4Tuk*sis  of  tlie  Fallopian 
tubes. 

In  the  third  case,  a  colored  child  of  three  years,  there  were  a  clironic 
tubercular  peritonitis,  caseous  tulierculosis of  the  Fallopian  tubes  and  endo- 
metrium, and  genei"al  tubeix^ulosis. 

A  young  colored  girl  fifteen  years  old  entered  the  hospital  five  months 
:),  presenting  symptoms  of  tubercular  j>eritonitis.     Her  illness  had  begun 

weeks  before  with  pain  and  swelling  of  the  abdomen,  difficult  hx*onio- 
tion,  fever,  and  loss  of  flesh  and  sti-ength.  Menstruation  began  at  thirteen, 
and  occurred  regularly  for  one  year,  but  since  has  been  less  frefpieut*  There 
has  always  l^een  pain  with  the  menses,  and  she  suffers  from  a  copious  whitish 
leucorrhceal  discharge.  On  making  an  explorator}^  section  the  i>eritoneura 
was  found  studded  with  tubercles  and  the  jiclvis  converted  into  a  pus-sac 
containing  the  pelvic  organs  matted  togetlier  into  an  indefinite  mass. 
Vaginal  puncture  was  then  made  and  drainage  ineertetl.  She  recovered 
from  the  ojxn'atinn,  and  her  condition  is  greatly  improved*  Of  these  four 
cases  which  have  come  under  my  obstTvation,  tbn*e  belonged  to  the  colored 
race. 

Maas  cites  a  case  of  primary  genital  tulierculosis  where  he  l>elieves  that 
the  channel  of  infe<;tion  was  jxjssibly  by  means  of  the  umbilicus* 

There  being  so  few  cases  recorded  of  tuljerculosis  of  the  tubes  and 
ovaries  in  childreu,  I  have  thought  it  well  to  make  brief  abstracts  of  the 
lesions  present  in  the  cases  collected  from  the  available  literature. 
Vol.  v.— 60 
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Clinical  History. — The  symptoms  of  tuWroular  disease  of  the  Fal- 
lopian tubes  and  ovaries  are  not  charaoteristie,  and  in  most  instsinoes  its 
recognition  during  early  life  is  impossible.    When  secondary >  the  syniptonitJ 
of  the  primary  affection  may  so  overshadow  those  of  the  pelvic  compiioatiottl 
that  its  presence  is  imsuspected.     The  presence,  however,  of  a  tubal  tumop^ 
associated  witli  phthisis  or  otlier  tuberculous  affection  would  immediately 
arouse  suspicioD  as  to  the  nature  of  the  |ielvic  disease.  ^m 

Primary  tuberculosis  limited  to  the  tubes  and  ovaries  may  produce  no^l 
symptoms  whatever,  oi*  the  symptoms  may  vary  from  those  of  a  salpingitis 
to  a  severe  pelvic  abscess. 

The  diagnosis  of  tubeixular  disease  of  the  tubes  and  ovaries  has  never,^ 
so  far  OS  I  am  aware,  been  made  during  life  in  children.     The  reason  of '^ 
this  is  that  the  disease  of  these  organs  is  usually  secondary  to  that  of  some 
other  structure,  notably  the  lungs,  bronchial  and  mesenteric  glands,  or  the 
intestines,  upon  which  the  attention  is  concentrated  on  account  of  the  graver 
manifestations.  ^| 

In  those  rare  cases  in  which  the  disease  is  primarily  pelvic,  when  the 
symptoms  of  pain,  dysuria,  ditHcult  defecation,  and  a  tera]>erature  curve 
characteristic  of  tuberculosis  exist,  no  time  should  be  lost  in  making  a 
thorough  investigation  under  anfiesthesia. 

Small  hard  masses  lateral  to  or  behind  the  uterus,  associated  with  local- 
ized areas  of  fluctuation  and  varying  resistance,  point  distinctly  to  tuber- 
culosis. 

Localization  of  the  disease  on  one  side  is  very  rare, — in  only  one' 
instance  out  of  a  total  of  twenty-two  cases, 

Progrnoeis. — Tlie  prognosis  is  always  grave.     Primary  genital  tubercu- 
losis may  lead  to  phthisis,  tuh*erculoos  peritoniti8»  or  geneml  milian'  tater-j 
culosis,  and  b>th  primary  and  secondary  affections  may  aiuse  deatij  tb rough 
marasmus,  hectic,  or  peritonitis  produced  by  rupture  of  a  pelvic  abscess 
into  the  peritoneal  cavity. 

Treatment.^ Unless  contra- indicated  by  the  general  condition  of  the! 
patient,  tuberculous  tubes  and  ovaries  should  be  removed  by  means  of  ab*| 
domiual  section. 

Tlie  apparent  curative  effect  of  abdominal  section  on  some  cases  of ' 
tuberculous  peritonitis  indicates  its  use  even  where  the  peritoneum  is  in- 
volved with  tlie  genital  affection.     A  coincident  pulmonary  tuberculosis,  if 
in  au  early  stage,  does  notcontra-indicittc  the  ojK^ration  for  the  genital  affe 
tion.     Where  too  far  advances!  for  excision,  puncture  and  drainage  of  U 
pelvic  abscess  will  relieve  the  distress  and  prolong  the  life  of  the  patient. 


RONTGEN  RAYS  IN  THE  SURGERY 
OF  CHILDREN. 


Br  W.  W.  KEEN,  M,a 


^  Children  are  particularly  favorable  subjects  for  the  use  of  the  Rontgen 
rays,  on  a<:icoiiiit  of  the  smaller  umoiint  of  subst^^nee  through  wliirh  the  mys 
^bave  to  jvass  tliati  is  the  ease  svith  adulti.  The  .V-mys  paas  reaiiily  tlirough 
ilie  entire  thickDess  of  the  body  of  children,  so  that  the  vertebrte  and  even 
^the  centres  of  ossification,  the  ribs,  and  to  a  less  extent  the  contained  vis- 
|Oera  of  the  trunk,  can  l>e  shown*  In  Plales  VI.  and  XIL  the  heart  is  well 
shown.  A  fat  or  chubby  child  is  no  exception  to  this  rule,  because  fat  is 
the  most  traospaiT^nt  of  all  the  tissues  of  the  bixly  to  the  A'-rays.  Even 
Rafter  the  lapse  of  thonsands  of  years  the  bones  may  be  skiagraphed.  Plate 
I,  has  a  certain  almost  dramatic  intercut.  It  is  the  skiagraph  of  the  hand 
of  tlie  mummy  of  an  Egyptian  princeas  between  three  and  four  thousand 
years  oUL  The  non-union  of  tlie  epiphyses  shows  that  she  was  about  six- 
,teen  years  old  at  the  time  of  her  death. 

THE   APPAEATUS. 

The  apparatus  to  be  used  differs  in  no  respect  in  children  fi*om  that 
which  IS  used  in  adults.  Two  different  metho<ls  can  be  employed.  First, 
that  which  hjis  been  least  employed,  an  ap[>uratus  for  generating  static  elec- 
tricity conntx!ied  with  a  Crookes  Ibcns-tube.  My  own  i>ersonal  experience, 
which  is  but  limited,  however,  in  the  use  of  this  form  of  apparatus,  is  tlmt 
it  is  nearly  as  satisfactory  as  the  otlicr  form  of  plant.  The  latter  is  now  in- 
I  stalled  by  a  number  of  different  firms  in  the  United  States.  It  consists 
►  of  a  storage- battery  with  an  electro- motive  force  of  alKiut  twelve  volts  and 
from  ten  to  eighteen  am [k) res.  This  is  connected  through  a  current- inter* 
nipter  with  a  Ruhmkorff  coil.  From  the  coil  the  current  is  conducted 
through  a  Crookes  vacuum- tu be ^  of  wliich  different  forms  and  kiuds  are 
now  used.  The  lK?8t  results  are  obtained  with  the  form  known  as  the 
"  focus- tube/-  The  Ruhmkorff  coil  shonkl  l>c  of  sufficient  ]K)wcr  to  give 
a  six-inch  or,  better,  a  ten-inch  spark.  The  more  powerful  the  apparatus 
the  better  the  results  and  the  less  the  dangers. 

In  children  it  is  |>articularly  imp>rtant  to  have  a  powerful  apparatus, 
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beL^iiise  of  the  then  shorter  time  necessary  to  obtain  the  skiagraph.    This  5s" 
of  advantage  in  two  ways:  it  avoids  any  deleterious  effects  Irom  the  coil, 
as  the  exposure  is  short ;  and  it  diminishes  the  probability  of  movement 
on  the  part  of  the  child,  aod,  iherefore,  of  the  blurring  of  the  plate.    Chil-^H 
drcn  usually  become  accustomed  in  a  few  minutes  to  the  ix)nstant  sjiarks,™ 
and  are  often  attracted  by  them.     I  have  seen  more  than  one  child  fall 
asleep  while  the  picture  was  being  taken.  ^ 

The  sensitive  plat^,  wrapped  in  two  or  three  thieknesises  of  thin  rubbei^' 
cloth  to  exclude  daylight,  ia  placed  as  near  to  the  ]_>art  to  be  skiagraphed 
as  jKJSsible.  On  account  of  the  fre^pient  movements  of  children,  it  is  best 
that  the  plate  should  be  secured  to  the  body  by  bandages,  which  are  entirely 
transparent  to  the  rays.  The  film  side  of  the  plate  should  be  next  to  the 
skin.  That  part  of  the  body  next  the  plate  is  most  plainly  picturedH 
Hcnco,  if  we  wish  to  skiagraph  the  spiuc  and  get  as  little  of  the  sternum  as 
possible,  the  plate  shouhl  be  bandagt^  to  the  back ;  if  we  wish  to  skia-^ 
graph  the  sternum,  the  plate  should  be  bandaged  to  the  chest.  The  tube  i 
pla<x!d  on  the  side  of  the  }x>dy  opposite  to  the  plate,  at  a  distance  of  froB 
one  to  two  feet  troin  the  body* 

Surface  markings  by  which  we  can  ^*  orient*'  any  deeper  lesion  can  be 
shown  by  bismuth  or  by  lead  wire.  Sinuses  also,  it  is  siiid,  can  be  traced 
by  injecting  them  with  iodoform,  as  even  a  thin  layer  of  i<xloforni  is  opaque 
to  the  A^'-rays,  This  has  disappointed  me  in  the  only  case  in  which  I 
have  had  oncasion  to  use  it,  but  this  was  in  the  thick  pelvis  of  a  stout  adult. 

Arnozan  and  Bergoni^,*  in  the  case  of  a  pleural  fistula  in  a  young  girl, 
introduced  a  piece  of  lead  wire  through  a  hollow  sound  and  thus  revealed 
the  exact  course  of  the  fistula.  ■ 

Cannon^  has  mixed  bisrauth  with  the  food  administered  to  cats,  and,  as 
bismuth,  like  iiKloform,  is  opaque  to  the  A-rays,  he  has  thus  been  able 
to  study  the  motor  phenomena  of  digestion  by  skiagraphing  the  movements 
and  varying  shape  of  the  stomach  and  the  pmgress  of  the  food  from  the 
stomach  into  the  duodenum* 

It  is  very  evident  tliat  when  we  are  endeavoring  to  skiagraph  a  foreign 
body  a  single  pictnre  is  not  adequate  for  our  purposes.  For  example,  if  a 
needle  is  in  the  icMit  and  a  skiagrapli  is  taken  with  the  plate  on  the  sole  and 
the  tube  above  the  dorsum  of  the  foot,  we  shall  obtain  an  exact  notion  of 
tlie  position  of  the  foreign  body  only  in  its  tmusverae  relation  to  the  outer 
and  inner  borfers  of  the  foot.  What  its  depth  in  the  tissues  is,  whether 
it  is  near  the  dorsum  of  the  foot  or  near  the  plantar  surface,  cannot  be  told 
from  this  one  picture.  If  a  second  picture  is  taken  with  the  plate  sidewra 
to  the  foot  aud  the  Crookcs  tube  on  the  other  side,  we  can  get  not  onh 
the  position  of  the  foreign  lx)dy  from  side  to  side,  but  also,  by  the  second 
plate,  its  position  in  relation  to  the  dorsum  or  sole  of  the  foot. 


*  Journjil  Je  Mfidecine  de  Bordeauii  November  21,  1897. 
'  American  Jouruul  uf  Physiology,  1898,  p.  S59. 
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lowing  measures  to  obviate  the  danger :  *'  It  would  seem  advisable,  f 
to  abaiidtjii  the  ose  of  bulbs  C4>utaiuiug  platiiuuu  ;  secoud,  to  substftute 
them  a  properly  constructed  L^uard  tube,  eootnitiing  pure  alumiaum  ouly, 
a  tul)eof  tliis  kind  having,  besides,  the  advantage  that  it  is  eonstrncte<i  with 
great  nieehaoical  precision,  and  therefore  is  capable  of  producing    much 
shar[>er  impressions  ;  third,  to  use  a  protective  screen  of  sheet  aluminum, 
or,  instead  of  this,  a  wet  ehjth  or  a  layer  of  fluid  ;  fourth,  to  make  the  ex^ 
posures  at  a  distan<-*e  of  at  least  fourteen  inches,  and  preferably  to  exi^ua 
longer  at  a  greater  distance." 

Crocker*  has  given  an  excellent  colored  ilhistration  of  a  severe  case  of 
this  atlection,  Gilchrist^  has  found  twenty-two  rt'ixrrted  cases  of  su|>erfieiaP 
aflectiouB  of  the  skin.  The  skin  becomes  dark  brown  and  exfoliat^^s,  and 
the  hair  falls  out.  At  first  there  is  no  pain,  but  later  the  pain  becomes 
very  severe  and  of  an  aching,  slmoting,  and  throbbing  character.  Even 
the  bones  bet.*ome  tender,  and  the  band  in  a  case  he  reports  was  ust^less  foi 
some  weeks ;  sensation  was  impaired  for  a  time,  but  was  gradually  recov 
ered.  Not  only  was  tlie  skin  affected,  but  the  skiagmjih  showed  a  distinct" 
osteoplastic  periostitis.  One  f>e<:*idianty  al>out  tliese  deleterious  eflects  is 
that  they  are  not  felt  immediately,  but,  while  the  jmrt  ex|)osed  fur  any 
length  of  time  to  the  A'-rays  at  first  shows  no  eflW't  whatever,  lu  the  course 
of  a  few  days,  s<jmctinies  even  so  late  as  ten  or  twelve  days  after  the  ex- 
jKJSure,  the  first  symptoms  of  the  dermatitis  are  observed  in  the  discolora- 
tion and  pain.  The  intensity  of  the  irritation,  as  we  should  naturally 
expect,  seems  to  be  proportioned  to  the  length  of  the  exposure,  but  espe<^H 
cially  to  the  distance  of  the  tube  from  the  body ;  hence,  as  before  stat4x]^i| 
the  imiKjrtance  of  having  a  powerful  apparatus,  be  it  diminishes  the  time 
of  the  exjiosure  very  materially,  and  the  wisdom  of  taking  the  precaution 
suggested  by  Tesla. 

Oudin,  Bartb^iemy,  and  Darier  communicated  to  the  Moscow  0:»ngr 
of  1897 '  the  most  elaborate  paper  on  this  subject  yet  published,  based  upon 
ibrty-four  reported  cases.     They  state  tliat  *'  the  degree  of  injury  varies^ 
inversely  with  the  cube  of  the  distance  and  not  with  the  square,  as  is  tbdH 
case  with  light  and  heat,"  and  recommend  that  the  distance  be  not  les-s  than 
fifty  oentimetres  (twenty  inches).     Tlicy  have  observed  vomiting   in   tuoj 
children,  and  in  one  adult  the  development  of  acute  j)ulraonary  tubercuhjsiil 
as  a  result  of  the  use  of  the  X-rays, 

The  shoulder  of  an  adult  can  now  l>e  well  skiagraphed  so  ns  t<»  shovvl 
even  tlie  details  of  structure  of  the  bone^  in  a  minute  or  two,  and  Maclntyrel 
has  taken  a  picture  of  the  bones  of  tlie  hand  in  a  single  flash,  covering  a1 
minute  portion  of  a  second.  As  the  sensitive  skin  of  children  is  presumabtyJ 
more  easily  affected  than  tlie  tougher  skin  of  adults,  the  possibility  and  thai 


1  British  Mudiciil  Juiiriiiil,  1897,  vol   i,  p.  8, 

*  Bulletin  of  the  Johns  Hopkins  Ht>spilal,  Murch,  18J>7. 

•  Manchester  Medical  Chronicle,  Junujiry,  1898,  p.  290, 
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PLATK    IV 
Club-foot.    (Dr.  \ht  Fort.^t  WfcUnrd  ami  Profif^Tir  «ii)0(i*p4'e/l  \ 
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ial  need  of  a  brief  exposure  and  a  sufficient  distance  when  skiagraphing 
childi'en  can  be  ixmlily  apprec^iated. 

It  is  to  be  particularly  noticed  that  not  only  the  skin,  but,  as  in  the 
reported  by  Gilchrist,  the  deeper  portions  of  tiae  btj+ly,  as  the  bones, 
may  be  affected.  Dr.  A.  W.  Meisenbach/  of  St.  Louis,  has  described  the 
case  of  an  adult  from  whose  stomach  over  one  hnndrwl  different  foreign 
bodies  which  hud  l)een  swallowed  were  removed  by  operation,  in  which  the 
exposure  lasted  for  three  hours.  Tlie  patient  afterwards  sufiered  from  an 
^  acute  puenmonia  of  the  right  lung,  the  side  on  which  the  tube  was  placed. 
(Cf.  supra,)  Whether  this  and  the  failure  of  the  parietal  wound  to  beal 
were  results  of  the  Arrays  is  uncertain,  but  it  scH:'ras  to  me  very  probable. 
In  the  ncwsimiiei's  it  is  said  that  Sorel,  of  Havre,  has  reported  eome  cases 
of  pneumonia  thus  caused.  Dr.  Bury,  of  Chicago,  has  informed  me  that 
three  suits,  for  ten  thousand,  twenty-five  tliousaod,  and  fifty  thousaud  dul- 
have  been  brought  against  one  physician  in  three  eases  of  ill  results 
lowing  the  use  of  the  A'-rays.  It  is  a  question,  therefore,  whether  in  a!l 
eases  it  would  not  be  prudent  for  physicians  to  I'equire  a  written  request 
from  the  jiatient,  or,  in  tlie  case  of  a  cliild,  from  the  parents  or  guardians^ 
that  a  skiagmph  \m  taken,  and  that  the  request  should  absolve  the  physician 
Tom  any  suit  for  damages  for  any  deleterious  effects  from  the  use  of  the 
lethod. 

THE   USES   OF  THE   X-RAYa 

(a)  The  AncUomical  and  Pht/mologieal  lines, — These  wil!  be,  probably j 
.ther  limited,  although  it  is  dangerous  to  express  an  opinion  as  to  the 
lefulness  of  the  A'-rays,  so  rapid  have  been  the  imjmjvemeuts  constantly 
troductMj  in  their  use.  Benedict*'^  has  especially  studied  the  relations  of 
Mmg  heart  and  the  vessels.  He  has  dctermiued  that  in  healthy  jK'rsons  the 
X  of  the  heart  in  systole  moves  away  from  the  diaphmgm.  He  states 
l»4it  this  16  raore  often  true  in  children  than  in  adults.  The  heai-t  can  easily 
s  seen  beating;  the  outlines  of  the  liver  and  of  the  intestines  and  of  the 
sigB  can  be  at  present  indistinctly  seen. 
Schott^  has  clearly  sfiown  by  skiagraphs,  in  cases  of  diseases  of  the 
rt,  that  gymnastics  and  hot  baths  have  an  immediate  effect  in  reducing 
e  capacity,  and  therefow  the  dilatation,  of  the  heart,  Vehsenieyer*  has 
^uonstrated  a  case  of  dexiocai'dia  by  this  means,  Pctinclli"  has  studied 
Pt>ni  lime  to  time  the  progressive  reproduction  of  bone  in  a  boy  from 
rliose  leg  tlie  original  bone  had  been  removed.  Abnormal  teeth,  csjiccially 
felativtn  to  the  antrum,  could  be  easily  skiagraphed. 
In  Plate  IL  the  joints  should  be  esiK^cially  observtHl.  The  w^ide  in- 
^^als  between  the  ends  of  the  bones  arc  due  to  the  cartilaginous  extremi- 

*  Joumfi]  of  the  American  Medicul  Ass<X!iati**ii|  March  5,  1898,  p*  513. 
«  Wiener  medicinischo  WtKjbung thrift,  1896,  S.  203&. 
'  Deutsche  tnedicinhchc  WoclieiischriftT  1897,  No,  14, 

*  Ibid,,  No,  12. 

*  Lancetf  1897,  vol.  L  p.  i:44. 
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ties,  ID  which  as  yet  no  centres  of  ossification  exist.  It  suggests  the  dang 
of  sudilcoly  jerking  or  lifting  a  young  child  by  the  arms.  In  the  same 
plate  the  centres  of  ossification  of  tlie  pieces  of  the  sternum  are  shown  (the 
oblique  row  of  round  disks),  and  also  those  of  the  lower  epiphysis  of  the 
femur  (not  to  be  mistaken  for  the  patella,  which  has  not  yet  b^un  |^ 
ossify)  and  of  the  upper  epiphysis  of  the  humerus.  No  such  centre  wM 
ossification  has  yet  arisen  at  the  upjier  end  of  the  femur.  Note  also  the 
se|>arate  pieces  of  the  vertebrae  aud  |)elvis, 

(6)  As  tliC  bones  are  the  least  transparent  to  the  A'-rays,  it  is  natural 
that  the  new  discovery  should  be  of  more  use  in  studying  various  I^iodj? 
of  the  bones  and  of  the  joints  than  any  other  organs  of  the  body.  m 

Among  the  most  useful  applications  may  be  mentioned,  first^  the  stu^l 
of  congcnikd  df*formitks.     One  of  tlie  fii'st  cases  reported  was  by  Professor 
Mosetig/  in  which  the  great  toe  was  deformed  by  a  bifurcation  of  the  last 
phalanx.     Which  of  the  two  extremities  of  the  phalaux  was  normal  &aA 
which  abnormal  could  not  be  determined  by  touch.     A  Bkiagraph  of  ^M 
foot  instantly  differentiated  between  the  two,  enabling  the  sui^;eon  to  remove 
the  abnormal  outgrowth.     White ^  has  published  an  excellent  skiagraph  of 
curvature  of  the  forearm  due  to  an  ari-est  of  development  of  tlie  ulna  at 
its  distal  extremity.     Dowd^  has  pictured  a  case  of  cleft  hand  caused  by 
fusing  of  the  fourth  aod  fifth  metacarpals  with  a  Y-shaj^Wi'd  bifurcation 
at  the  distal  extremity,  with  which  t!ie  fourth  and  fifth  fingers  articuktciK 

In  congenital  dislocations  of  the  hip  the  use  of  the  X-rays  will  prove 
of  great  value  to  the  orthopsedist  by  determining  the  presence  or  absence  of 
an  acetabulum.  If  the  acetabulum  is  present,  efforts  at  reduction  of  the 
dislocation  will  be  proper;  if  it  is  absent,  Hollars  or  Lorenz's  operation 
wn*ll  have  to  be  done.  Plate  III,,  from  a  patient  of  Dn  AlliSj  shows  clearly 
the  existence  of  the  acetabulum  l>elow  the  level  of  the  dislocate<1  head  i 
the  femur,  and  that  attempts  at  i"eix)sition  mther  than  operation  would] 
advisable* 

The  value  of  the  A'- rays  in  club-foot  has  been  especially  pointed 
by  Barwel!,*  with  a  number  of  illustrations.     Willard*  has  also  published 
an  excellent  illustratiou  *jf  club-foot,  of  which  Plate  IV.  is  a  reprcxluction. 

Spina  bifida,  I  think,  has  not  liecn  shown  in  any  skiagraphs  that  I  have 
seen,  but  the  method  will  probably  \ye  of  use  in  showing  positively  the  exBd 
size  of  the  opening  in  the  bnne. 

Acfpiii-ed  deformities  of  the  banfs  can  also  be  skiagraphed  to  great  i 
tage.  Fur  example,  in  cases  of  knock-ku(:^  the  Relative  size  of  the  two 
condyles  of  the  femur,  and  whetlier  the  trouble  is  h>catcd  in  the  femur  or 
in  the  tibia,  can  be  determined,  and  in  bow-legs,  the  sha|>e  and  relation  of 


>  British  Mfdicnl  Jouninl,  Felmian'  8,  ISiKJ. 

'  Amerimii  Text- Book  of  Surgery,  Piute  XXXIX. 

■  AunftTa  of  BoiTger}%  Augmt,  1896,  p.  211. 

*  Laiit?et*  1806,  vol  li.  p.  160. 

*  Tranaactions  of  the  American  SuiTgical  Asfiodation,  1896. 
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the  bones,  Plate  V.,  from  a  patient  of  Dr,  Willard,  skiagrapbed  by  Pro- 
fessor Gooilspeed/  shows  this  very  clearly*  Plate  VI*  is  an  admirable 
illustration  of  a  lateral  curvature  of  the  spine  from  a  patient  of  Dr.  H, 
Augustas  WilsoQ  and  Dr,  Bertha  Lewis.  This  skiagraph  by  Professor 
Goodspeed  is  the  first  I  have  had  taken  of  such  a  deformity.  No  better 
results  would  seem  to  be  jxjsstble.     Whether  rotation  has  already  taken 

_   place  or  not  may  be  seen  in  a  good  skiagraph. 

I  DiseaM9  of  Bone^ — Mr.  Noble  Smitli  ^  has  called  attention  to  the  im- 
portance of  taking  skiagraphs  in  cases  of  suspeetetl  caries  of  the  spine,  es- 
I>eeially  where  the  ease  is  obscure,  as  so  many  of  them  are,  particularly  in 
the  earlier  stages.  Should  the  skiagraph  reveal  the  existence  of  caries,  the 
proper  treatment  is  indicated  at  once ;  but  should  it  show  that  no  caries  is 
present^  it  not  only  frees  tlie  surgeon  from  anxiety  upon  that  point,  but 
is  of  espcHiial  value  in  freeing  the  patient  from  an  irksome,  long-continued, 

I  unnecessary  treatment,  with  possible  serious  detriment  to  his  health  from 
the  confinement.  Plate  VI L,  also  from  a  patient  of  Drs.  H.  Augustus 
Wilson  and  Bertha  Lewis,  skiagraphed  by  Professor  Goodspeed,  shows  ex- 
cellently the  carious  disease  in  the  upper  dorsal  vertebra.  Caries  in  other 
btmes  can  also  be  discovered  by  this  means  and  suitable  early  treatment  be 
_  instituted. 

P        Abscesses  and  other  destructive  lesions  of  the  bone  also  can  be  diag* 

jj05tic«ted  by  the  greater  transi^arency  of  the  bone  at  the  plat«  u-here  the 

^^Dseeous  tissue  has  been  destroyed.      In  cases  of  the  so-called  **  Brodie's 

..jBkbscess^'  of  bone,  in  wiiich  the  symptoms  often  are  obscure,  especially  in 

:^he  earlier  stages,  the  use  of  the  A'-rays  will  be  of  gi-eat  value. 

Bony  growths,  such  as  exostoses  and  true  bony  tumors,  and  especially 
Dmata^  in  their  earlier  stages,  can  be  diagnosticated  and  treated 
J  amputation  or  otherwise  as  may  be  necessary. 

Fractures  and  Dislocof lon^. ^OnQ  of  the  most  useful  applications  of  the 
-rays  is  in  determining  the  fact  of  the  existence  or  non-existence  of  frac- 
:  res  or  dislocations,  in  differentiating  between  the  two,  or  iu  determining 
I «  fact  of  the  existent^  of  both.  In  injuries  of  the  spine,  irom  which, 
^WGver,  childiTU  are  usually  exempt,  the  A'-rays  will  be  of  great  use  in 
l^^^r^rmining  the  absence  or  existence  of  fracture  or  disliK^ation,  or  of  both, 
r^«:»»3mt *  has  eallcii  attention  to  a  rare  anat(3raieal  deformity, — theexistenee 
I  supra -condylar  process  on  the  humerus  of  a  Imy  of  twelve,  *^  the  pressure 
which  had  claused  a  doubtful  diagnosis  of  fracture  t^o  be  added  to  that 
«3i»Ioc^tion  of  the  ellx>w,"  which  was  cleared  up  by  an  A'-ray  skiagraph. 
The  method  is  particularly  applicable  to  children*  It  will  find  here 
of  its  largest  fields  of  usefulness  by  i*eason  of  the  fact  that  epi|>liyseal 
»^C!rture8  are  not  uncommon  in  children,  and  that  the  surgeon  often  sees 
^^^rn  late,  when  the  swelling  is  so  great  as  to  obscure  the  diagnosis  by 

'  TranRBctiona  of  the  American  Sui^ieal  Aaswifltion,  1896, 
•  Bntish  Mi?dicfll  Jounm!,  1896,  vol.  L  p.  138Z 
»  Ibid  ,  1897,  vol.  i.  p   980. 
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manipulation,  and  thus  leave  him  in  doubt  as  to  whether  there  is  a  dislo-" 
cation  or  an  epipliyseal  iVat'ture.  The  A-mys,  esiieeially  if  two  or  more 
pictures  are  taken  in  different  planes,  will  enable  us,  as  a  rule,  to  determine 
the  facts  acc:umtely  and  to  institute  the  proper  ti*eatment.  Plate  VI IL, 
by  Dr.  Goodi*peed,  from  a  patient  of  Dr*  H.  R.  Whart<jn,  shows  such  an 
epiphyseal  fmcture,  which  might  readily  l>e  mistaken  for  a  dislocation. 
At  the  elbow — a  place  of  peculiar  difficulty  of  diagnosis — the  A'^rays  will 
be  of  esjiecial  value.  It  is  fortunate,  also,  that  not  only  bandages  and 
cotton  or  other  material  used  for  padding,  but  even  wooden  {but  not  plaster 
of  Paris)  splinls  are  perfectly  iK^rmeable  to  the  A^-rays,  so  that  a  picture 
can  be  taken  of  a  fracture  or  dislocaticm  Ix^bre,  and  again  after,  it  lias  l>een 
reduced  and  dressed,  and  we  can  thus  determine  alxsolutely  whether  or  not 
the  bones  are  in  perfect  or  almost  pt'rfect  apposition  if  the  case  be  one  of 
fracture,  or  whetlier  the  dislocation  has  really  been  reduced  if  it  is  a  c^ise 
of  tlie  latter  accident,  Bryant*  lias  describe<^l  a  case  of  a  boy  of  eiglitc^p 
ill  which  the  house  surgeon  made  vain  efforts  to  reduce  a  supposed  disloi^ 
tion  of  tlie  lower  end  of  the  radius,  but  in  which  the  JT-rays  showed  thi 
there  was  no  dislocation. 

No  accident,  [perhaps,  is  followed  by  as  many  suits  for  malpractice 
fractures  and  dislocations;  hence  the  value  of  taking  skiagraphs  which  arc 
]>ermauent  and  indisputable  records  of  tlic  condition  of  the  parts  before  and 
after  the  dressing.     Several  cases  have  already  been  reported  in  which  the 
evidence  of  the  A'-rays  has  been  brought  into  court,  and  it  is  proljable 
that  their  use  will  be  more  rather  than  less  fi'equent  in  the  future.     Some 
judges,  however,  have  refused  to  admit  them  as  evidence- 
It  is  to  be  borne  in  mind,  however,  that  up  to  the  pitsent  time  we  have     ] 
not  sutEcient  data  for  absolute  dogmatic  opinions.       It  is  probable  that 
in  not  a  few  cases  in  which  an  excellent  functional  result  is  obtained  the^ 
bones  are  not  in  an  ideally  perfect  apposition.     .4  fracture  maif  even  eximU 
tmihoid  the  X-tnya  shmmttg  the  sUgJdeM  eeidence  of  it,     Plate  IX,  from  a 
case  of  osteotomy,  by  Dn  William  J,  Taylor,  sktagraphed   through   the 
dressings  and  a  wooden  splint  the  day  after  the  operation,  shows  no  evi- 
dence whatever  of  a  fracture  which  was  known  to  be  absolutely  complete 
and  only  one  day  old.     Such  a  t-ase  should  make  us  very  can;ful  in  giv^ing 
too  positive  testimony  even  from  skiagmph?;. 

In  diseciaea  of  Uie  joiniSy  such  as  tubercular  disease,  in  which  the  joint 
surfaces  have  been  more  or  less  destroyed,  a  skiagraph  may  show  the  ir- 
regularities of  the  bony  outline.^  It  must  l>e  rejnemljenxl,  Imwever,  that, 
since  in  young  children  the  joint  surfaces  consist  largely  of  cartilage,  very 
little  information  may  be  obtainctl,  since  cartilage  is  almost  as  transparent 
to  tlie  A"- rays  as  Iht. 

After  resections — eg.^  of  the  knee— it  is  often  important  to  determine 


»  New  York  Medical  Rt'conl,  April  24,  1897,  p.  604, 

=  WilJurd^  TransacUans  ot*  thu  Aniencan  Surgicu!  AMocmtioai  1886. 
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when  the  operation  has  resulted  in  oeaeoiis  union,  and,  therefore,  when 
dressangB  or  other  8upfH>rts  may  be  cast  aside,  or  whether,  as  at  tlie  ellx)w, 
or  in  cases  of  ankylosis,  this  has  or  has  not  taken  place,  and  wliether  there 
is  a  possibility  of  establisliing  a  movable  joint*  Willard  ^  has  shown  the 
value  of  this  method  in  deterrainintr  the  advisability  or  inadvisability  of 
using  forced  movements  of  joints,  and  illiisti'ated  them  with  excellent 
8kiagra|)hs. 

(c)  An  eqnally  nsofiil  application  of  tlie  A''* rays  is  in  the  dimmery  of 
the  prcBence  or  proof  of  ike  absence  of  foreign  borlu's, 

Formgn  Bodies  m  ifie  Thsues, — In  the  case  of  wounds  by  bullets,  knives, 
needles,  or  glass,  the  A'-rays  will  almost  always  determine  their  presence, 
or  in  other  cases  disprove  their  presence,  in  the  tissues.  Many  a  needle 
has  been  believed  to  l>e  in  the  hand  or  the  fuot,  and  sought  fi>r  fniitlcssly, 
when  the  A^-rays  would  have  shown  its  absence.  Pieces  of  glass^  on  the 
contrary,  are  not  uncommonly  overlooked  and  allowcfl  to  remain^  when  by 
the  use  of  the  A'- rays  we  could  determine  at  once  their  presence.  The  rules 
for  the  use  of  the  apparatus  and  the  need  of  pictures  in  two  or  more  planes 
apply  particularly  in  these  instances.  It  shoukl  not  be  forgotten^  especially 
in  the  rase  of  needles,  that  if  the  interval  between  taking  the  skiagrapli  and 
doing  the  operation  is  of  any  groat  length,  such  a  foreign  body  may  have 
changed  its  place.  The  operation,  therefore,  if  any  is  to  l>e  dune,  should 
follow  the  taking  of  the  skiagraph  at  a  very  short  interval. 

In  not  a  few  cases  tlie  [presence  of  the  foreign  boily  may  entice  the  sur- 
geon to  do  an  operation  which  would  be  better  left  undone,     Plate  X.,  by 
3Ir.  H.  B,  Shatlenl:>crger,  shows  a  fragment  of  a  neeille  which  had  been 
iiarmless  in  the  hand  of  a  woman  of  twenty- four  for  twenty  yeai^.     In 
^uch  a  case  the  temptation  to  o]ierate  should  be  strenuously  resisted^  as  it 
m^  evident  that  the  surgeon  would  do  more  harm  than  the  neetlle. 

In  the  eye  this  method  is  sometimes  absolutely  indisj>cn sable.     As  is 

J3«inted  out  by  Lewkowitsch,  the  ophthalmo&coi>e  may  give  no  help  w^hen 

€:Jie  foreign  body  is  very  small,  when  it  is  embedded  in  the  non- transparent 

tissues  of  the  eyeball, — e.g.^  the  s<.'lerotic  coat,^when  a  large  extravasation 

o#*  blood  obscures  the  view  .of  the  fundus  of  the  eye,  or  when  the  cornea 

H^^L^  become  im permeable  to  light.     Foreign  bodies  in  the  eyeball  can  he 

*^^?5'lected  very  certainly  in  a  large  number  of  these  eases  by  means  of  the 

— ^sT^rays,     Cases  have  been  reported  |jy  de  Schweinitz,  Hansel  I,  and  others 

•*^     H'hieh  they  have  been  found,  and,  having  been  found,  their  removal  was 


In  the  brain,  based  upon  earlier  observations,  the  opinion  was  expressed 
'-^jy     myself  and  others  that  the  present  or  absence  of  foreign  bodies,  espe- 
'*^l]y  of  bullets,  could  not  \w  determined  Ijv  means  of  tlie  A'- rays,  on  ac^ 
^^^utof  the  bony  skull  being  an  im|)euetrable  obstacle.     But  Euienl)erg* 


>  Transactions  of  the  Americnn  Surgical  Ajssociatioii,  1S90. 
*  I>eiitiieho  medicmkchG  "Wochenschrift,  AuguBt  17,  1S96, 
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relates  two  cases,  the  one  a  young  man  of  eighteen,  the  other  an  adult  of 
thirty-three,  in  whose  brains  the  bullets  were  thus  successfully  located ;  and 
Brissaud  and  Londe*  report  a  thiixl  case  in  an  adult  in  wliich  the  bullet 
was  similarly  lucated.  Biince^  rejwrts  a  fourth  case  in  a  boy  of  sixteen* 
Henschen  and  Lcuiiander'  have  reported  a  fifth  in  a  man  of  thiity-threci 
which  both  jwithologically  and  surgically  is  of  the  greatest  interest  and  im- 
jwrtance.  If  this  can  be  done  in  adults,  in  whom  the  skull  is  thick,  it  is 
very  clear  that  through  the  thin  skull  of  a  child  a  bullet  or  otlier  similar 
foreign  body  can  be  much  more  easily  seen.  Dr.  Edward  P.  Davis*  (Plate 
XL)  has  sliown  by  an  excellent  skiagra|>h  the  presence  of  two  buckshot 
placed  inside  the  skull  of  a  child. 

Foreign  bodies  are  freque^iili/  introduced  itUo  the  cavities  of  the  body^  es- 
pecially the  nose,  by  children,  and  the  X-rays  will  enable  us  to  detect  them, 
provided  they  are  opaque  to  these  rays.  Beans,  peas,  and  other  such  vege- 
table substances  cannot  thus  be  determined,  but  glass  beads  or  similar  opaque 
substances  can  be  easily  skiagraphed.  Maolntyre*  has  written  an  excellent 
article  on  the  use  of  the  A'-rays  in  diseases  of  the  nose,  throat,  and  thorax. 
He  has  described  two  methods  of  taking  pictures  of  the  nose  and  throat 
First  he  }>lat:i?s  in  the  mouth  a  screen  in  the  form  of  a  tongue-depressor, 
covered  with  a  thin  aluminimi  plate,  as  tlie  fluorescent  salts  are  jmignnous.  If 
it  is  desired  to  take  a  picture  of  the  nose,  upper  jaw,  and  roof  of  the  mouth, 
the  screen  is  placed  next  the  roof  of  the  month,  and  the  Crookes  tube  above 
and  in  front  of  the  face.  If,  on  the  contrary,  it  be  desii-ed  to  get  a  picture 
of  the  larynx,  tongue,  and  lower  jaw,  the  sert^n  is  placed  on  tlie  tongue 
and  the  focus-tube  in  front  of  the  throat  below  the  screen. 

Substances  thai  have  been  s  waif  owed  or  thnt  have  passed  into  the  Atr^ 
Passages, — Not  uucommonly  children  are  thought  to  have  swallowed  metal 
whistles,  8afety*pius,  coins,  jacksU^nes,  and  other  foreign  bodice,  but  a  great 
deal  of  doubt  exists  as  to  whether  the  foreign  body  has  been  absolutely 
swallowed  or  not.  The  -V-rays  are  invaluable  in  these  cases.  White* 
and  Wood^  and  myself*  (Plate  XII,)  have  all  publislied  eases  of  jack- 
stones  in  the  oesophagus  which  were  located  by  the  -V-rays,  and,  in  ac- 
cordance with  their  position,  were  operated  .upon  by  diffeix^nt  methods. 
In  my  own  case,  paljmtion  did  not  give  any  evidence  of  (he  presence  of 
the  foreign  body,  nor  did  the  laryngosoope  show  it.  The  jackstone  lay 
opposite  to  the  fourth  and  fifth  ccrvictil  vertebrae,  and  wa-^  e%'idently  more 
acct^ssible  by  cesophagotomy  than  by  any  other  method.  In  White's  and 
W^ood's  cases  the  jackstone  lay  in  the  thoracic  portion  of  the  oesophagus, 

*  Scmiime  M^ieale,  June  24.  1806. 
^  New  York  Mi^icmI  Rec<ird,  April  17,  1897,  p.  586. 

*  Nordirikt  medidn.  Arkiv,  1S97,  No.  8 

*  American  Journtil  of  the  Medical  tsciencea,  Maivh,  1896. 

*  Practitioner^  Januury  18,  1897,  vol.  Iviii,  p.  42. 

*  Unirrimtj  Medical  Magazine,  June,  1896,  p,  710. 
^  Iliid.,  October,  1896^  p.  29* 
«  Tberapeutie  Gazette,  ApHl  15,  1898,  p.  28a. 
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audi  ill  the  short  neck  of  the  ehild>  was  not  accessible  by  oesophagotomy. 
In  each  of  these  cases  a  very  lugeaious  methrxl  was  ad(>|>te<l  which  prove<l 
suceessfuL  A  gastrotomy  was  perforiiietlj  and  a  string  was  then  introduced 
through  tJie  cesophagua  into  the  stomach  by  means  of  a  small  rubber  pro* 
bang,  which  passed  between  the  .spurs  of  tlie  jack  stone.  Pit>ces  of  gauze 
of  suitable  size  were  then  attaclied  to  tfie  string,  very  much  like  the  "  bob" 
of  a  kite.  In  one  case  the  jackstone  was  drawn  down  into  the  stoniaeh,  in 
the  other  npward  into  the  mouth  and  easily  removed. 

P€an  ^  and  Ran '  have  similarly  discovered  and  removed  coins  that  had 
been  swallowcxi.      In   Pean's  case  the  cesophagus  was  exposed   but  not 
opened,  and  the  coin  gi'adually  *"  coaxed"  upward  by  pressure  until  it  could 
be  extmcted  through  the  motith,  thus  avoiding  the  necessity  and  the  dan- 
gers of  oesophagotomy*      In  a   rw^nt  case,  in   which  a  child  of  sixteen 
months  had  swallowed  a  twenty-five-cent  piece,  I  was  able  to  verify  its 
pr^ience  in  the  right  iliac  f  >ssa,  and  later  to  determine  the  fact  that  it  had 
I       disappeared,  though  it  had  not  been  seen  in  the  stools* 
■       In  case  the  foreign  body  has  passed  into  the  air-passages,  its  presence 
~  can  be  almost  equally  well  ascertained,     In  children  the  ribs,  vertebne,  and 
sternum,  it  is  true,  are  bone,  and  may  interfere  to  srjme  extent  with  its 
location,  but  if  the  foreign  sul>stancM?  is  of  metal,  and  therefore  more  opaque 
to  these  rays,  the  shadow  cast  by  it  will  be  so  much  deeper  than  the  shadows 
cast  by  the  bones  that  the  foreign  body  can  be  readily  hx^tcd  even  through 
i  he  l)ones. 
H         Foreign  Bodka  formed  tmihhi  the  Orffani&m^ — ^The  most  important  of 
^^■Ibeae  are  vesical  ealculi*     Stone  in  the  bladder  cannot  be  as  successfully  skia- 
HST'^h^  as  would  be  the  case  if  it  wei-e  not  surrounded  by  the  lx>ny  tissues  of 
the  pelvis.     This  obscures  to  some  extent  the  shadow  thrown  by  the  stone. 
The  most  successful  skiagraphs  I  have  seen  published  are  those  by  Laurie 
i^»fid  Leon,*  in  the  case  of  a  boy  of  eight,  and  they  state  that  they  obtained 
^fcfiually  good  pictures  in  another  case  of  a  boy  of  filWn.     The  original 
^BiOliires  are,  jx?rhaps,  much  l>etter  than  those  pulilishod  in  the  journal. 
^^Bccently  Dr.  A.  H.  Cordicr  has  shown  me  admimbly  clear  skiagraphs  of 
®totie  in  the  bladder,  far  better  than  any  pi-evious  one,  taken  by  placing 
^  w  plates  in  the  vagina  or  rectum,  the  Crookes  tulje  being  placed  above  the 
I**^l*es.     The  rectum  could  be  utilized  in  children,  but  not  the  vagina.     It 
*®    inost  likely  tliat  in  a  relatively  short  time  the  improvements  in   the 
l^^^hods  which  are  following  one  another  so  rapidly  will  enable  us  to  de* 
■^^■ii  mine  the  presence  or  absence  of  stone  in  the  bladder  with  much  greater 
^■^ttainty  than  at  present. 

{fT)  Diseases  of  the  Vtseera, — As  a  rule,  but  few  diseases  of  the  vist^m 
"*ve  as  yet  been  skiagraphed  with  any  satisfac^ttion.     Bouchard,*  it  is  stated, 


»  Bntmh  Medkal  Journal,  189G,  vuL  ii\  p.  17Ca 

»  Lancet,  1897,  voL  i.  p,  109. 

*  New  York  Medical  Record,  January  29,  1897,  p,  70. 
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has  been  able  to  show  pleural  effusion  by  means  of  the  X-rays,  and  also 
pulmonary  tuberculosis  and  pneumonia,  especially  in  the  stage  of  hepatiza- 
tion in  adults.  In  children  these  diseases  would  probably  show  more  dis- 
tinctly than  in  adults.  As  yet,  however,  the  field  for  the  X-rays  in  internal 
medicine  has  been  but  little  exploited.  The  future  will  probably  enable 
us  to  improve  upon  the  present  methods  and  obtain  much  better  results. 
The  results  obtained  by  Schott  (cf.  mpra)  point  in  this  direction. 


PLASTIC  SURGEIIY. 


Bv  THOMAS  S.  K.  MORTUN,  M.D. 


Plastic  Rurgery  (phMikoR^  formative)  inrliult'S  all  prn<^o(liir^  for  tlj*! 
artificial  formation  uf  fongcQitaliy  dt^fcc-tive  or  absent  parts,  tlie  subrttitiitioiil 
c»f  healthy  for  unhealthy  tissues,  the  restoration  of  function  in  parts  d  i  sab  led 
by  disease  or  injury,  and  tlie  retreuehment  of  abnormal  hy|>ertrnphirs. 

The  suffix  **  plasty"  is  p^ene rally  emploj'pd  in  conneetioa  widi  the  name 
of  the  part  operated  upon  by  reparative  or  formative  measures  :  thus,  urano- 
plasty, eheiloplasty,  rhinoplasty,  osteoplasty,  neuroplasty,  thorac^iplasty. 

Atitoplajifie  ojK^rations  consist  of  restoration  of  defects  with  tissues  taken 
fmm  the  same  individual  ;  when  a  sec<jnd  juM'son  or  an  animal  supplies  the 
material  they  are  termed  heteropiaMk, 

The  indirntlonH  for  jJastie  operations  upon  ehildreu  do  n«»t  differ  essen- 
tially fnim  those  governing  such  undertakings  in  adults,  savtt  that  the  parts 
usually  dealt  with  in  these  procedures — namely,  the  skin  and  the  subcnta- 
neous  tissues — do  not  in  young  persons  bi»ar  liandling,  and  os|ii^cially  strcteb- 
iog  or  other  form  of  tension,  nearly  so  well  as  in  older  individuals.  Death 
tif  flaps  fmm  these  latter  causes  is  common  even  in  the  heakliiest  children, 
Aftt^r  the  seventh  year  success  is  more  uniform,  an<l  from  tfie  twelfth  to  tlie 
tweiitietb  year  probably  the  maxin>imi  resisting  power  is  present. 

The  special  indications  for  phLstie  operations  may  bo  dividtnl  into  cob- 
melic  and  /Hmiionalj  although  both  frequently  coexist  in  the  same  defect* 
In  the  former,  opertitiou  will  be  purely  a  matter  of  election  upon  the  part 
of  the  parent,  but  in  the  latter  tlie  surgtx)n  will  generally  make  the  deeision 
m  to  the  neeeasity  and  advisjibility  of  interference. 

As  failui'e  will  almost  necessarily  involve  more  loss  of  tissue  in  very 

joung  tlian  in  older  children,  the  rpicstion  of  selecting  the  projier  time  for 

^mttrfering  is  a  serious  one.     In  general,  it  may  be  statetl  that  the  earlier 

>n  life  that  a  sueeessful  operation  vm\  be  performed  the  better  will  be  the 

iLiltimate  result.     But  sutY-ess  is  more  uniform  jis  age  inereascs  and  the 

Structurefl  em|jloyed  have  become  largcT  and  less  delicate.     Each  case  must 

V:»e  judged  by  its  !W{ui  rem  cuts  and  coinlitions.     The  at  times  unreasonable 

•^Jc-mand  by  parents  that  immediate  operation  l>e  undertaken  to  remedy 

^Icffects  that  arc  obnoxious  to  them  in  a  child  must  be  met  by  firna  refusal 

^>y  the  surgeon  if  in  liis  judgment  it  is  nut  at  that  particular  time  to  the 
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Fio.  3. 


-«'  VI  ]]]\Vlh 


InclMotit  prolonged  from  one  cortierof  ft  Crlanptlar  wound :  a,  befure,  nnd  b,  nfter  Inserting  the 

sum  pes.    (TlllniBd*,) 

The  mctbofls  omiilrivcfl  in  plastic  surgery  arc  admirably  summarized  in 
lie  followiug  table  of  J,  B.  Roberts,'  somewhat  mcHlified. 


k 


METHODS   USED  IN  SURGERY. 

16PLACEMEXT,— Stretching  or  sliding  of  tissues, 

I,  Simple  approTimatlon  after  freshening  of  edges,  as  in  harelip,  vesico- 
vaginal fistula,  and  notches  caused  by  tearing  out  of  ear-rings, 
IL  Sliding  into  pmition  after  tranaferring  tenmon  to  adjoining  localilieSj 
a8  in  V-shajxtl  incision  for  ectropion  and  cicatricial  contraction 
of  joints  after  burns,  and  in  linear  incisions  to  allow  stretching 
of  skin  to  cover  large  wounds  and  to  relax  contracted  parts, 
rTERPOLATiox. — Borrowing  material  with  a  pedicle  from  adjacent  regions, 
:tfVora  another  jierson,  from  an  op|X)site  limb,  or  from  an  animaL 
I,    Transferring  a  flap  irith  a  pedicle, 
A,  Putting  in  place  at  unce. 

1.  By  rotating  flap  cm  the  pedicle  in  iti^  own  plane  tlirough 
one-fonrth  or  one-half  a  circle,  as  in  making  upper 
eyelid  or  nose  frr>ra  forehead, 

2.  By  twisting  f^ap  on  itis  pedicle,  as  in  making  side  of 
nose  from  lip  or  cheek. 

3*  By  everting  flap  entirely  so  that  the  raw  surfai^e  is 
npi>ermost,  as  in  eo\'ering  bladder-defects  by  a  i^crotal 
or  an  abdominal  flap, 

4.  Superimposing  one  flap  upon  another  which  has  been 
everted,  as  where  a  thick  wall  is  desired,  as  in  chising 
the  front  of  an  exstrophy  of  the  bladder  or  in  build- 
ing up  a  nose  from  bro\v-  and  cheek- flaps. 

5.  By  jumpingj  or  (^drrying  a  fla]>  across  a  bridge  of  skin 
and  fixing  only  its  end  or  side  to  the  parts  to  be  re- 
paired. When  the  flap  has  become  attached  the 
pedicle  is  dividetl  ;  or  a  distant  part,  as  a  hand  or 
forearm,  may  ln^  slipixtl  under  a  strip  of  skin  cut 
free  except  at  one  or  both  ends  upon  al>donien,  chest, 
or  thigh.    This  is  probably  impracticable  in  chiklren. 

*  Modem  Surgery, 
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U.  Puttiuf^  in  place  gmdually  by  sucjcesgive  migmtioos  by  i 

manoeuvres  as  when  the  flap  is  placfJ  at  onoe  in  itfi  per* 
manent  |Mi8ition.  This  method  niay  prove  valuable  when 
nothing  but  cicatricial  tissue  exists  in  the  immediate  ^• 
einity  of  the  jinrt  to  be  repaired.  M 

Trmisplantinr/  wHhouf  a  pcdicie,  " 

a.  By  cai-efully  BUturing  or  fixing  in  the  gap  areas  of  ti^ene  r^-  ^-. 
oently  dissected  from  distant  regions,  or  taken  from  an  aropu- 
tattil  or  excised  part,  or  from  a  second  jjerson  or  an  -'■■— ^ 
such  as  replacing  bone-chi|JS  or  the  button  after  trt| 
inserting  i>ortions  of  nerve-trunks,  Riling  o[>erative  or  i 
bone-defwts  with  decalciliod  Ixme-fragmenti^^  and  r*«>  on. 
By  skin-grafting  w  ith  small  pit^ees*  or  large  .shavings  of  skir 
This  is  the  measure  of  thi^  class  that  Um  been  followed 
greatest  8ue<'ess  and   has  ehmiuutt*d   many  phii^tic  rn<5i!*ur 
from    the  surgery  of  diildivn.     As  it  liuiii?*  cicatricial 
traction,  it  may  be  used  at  times  advantageously  in  pi 
o|K?ratiou8  that  necessarily  Ic^ave  surfaces  to  heal  by  gnu 
la  t  ion, 
Retrenchment,— Removal  of  superficial  material  and  cran<Liiig  nratrto 
contraction. 

I.  By  cutting  out  elliptical   or  semi-elliptical  pieces 
ptosis,  cystocclc,  and  prolap.se  of  the  i-ectum. 
II,  By  cutting  out  wedge-shaped  or  triangular  portions  of  tissue,  a»  in 
decreasing  the  size  of  a  lip,  an  ear,  or  a  nose,  and  in  sefw- 
rating  webbed  fingers. 

The  operator  slioiild  think  out  a  definite  plan  of  pnocnlure,  and  th 
varioui^  steps  should  follow  each  other  in  an  orderly  sequeney\  It  is  well 
also  to  map  out  the  outlines  of  flaps  in  nitrate  of  silver  or  other  staiisi<^ 
solution  prior  to  making  tlie  first  incision;  frequently  it  will  be  found  of  I 


tU     llssiH*. 


Fio.  4. 
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Curved  iucisloii  from  one  corner  of  a  u-t&nguUr  wound :  a,  Wfore;  ^,  ftller  liitrod< 

^TtllttiatiK) 

advantage  in  intricate  oi^erations  to  experiment  with  paper  ^^,,-,„, 
subeeipiently  to  employ  tlieir  dimensions  and  contour  in  layim^  mil  the  i 
of  iutendiHl  rta[)B.  All  fla[>9  must  be  cut  at  least  from  onc-dxth  tooiK^I 
larger  than  the  npatv  to  U-  filletl,  so  as  to  provide  for  immediate  n-^' 
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quent  shrinka^,  whk'h  continues  for  weeks  aftor  union  has  taken  place.  1 
A\'ouncls  frooi  which  skin  has  \n^>n  derivtHl,  from  a  similar  aiuse,  become  " 
one-third  larger.  Fhij^»s  should  have  as  broad  and  thick  |K.'dick«  as  pos- 
sible. The  baiie  shoo  Id  Ix*  direi'ttnl  iia  the  dii-eetiou  of  the  grt'atest  arterial 
suj>ply  ;  but  upon  the  face,  w  here  auastomotiis  is  so  free,  this  rule  may  be 
ignored.  When  large  blood- vt^ssi4s  can  be  carrietl  along  with  the  flaps,  it 
should  be  done.  The  wliole  thiekness  of  the  integument,  including  a  little 
subcutaneous  fat,  should  compose  the  flap  ;  its  edges  should  l>e  as  broad  as 


4 1 1 1  n  H  1 1- 

Prokynfed  inctiloai  for  uuiilDg  a  fouf-ooroered  wodud  befure  and  fttler  saturlng.    (TUlmaos.) 

iMiBsible.  Hairy  surfaces  are  to  be  avoidcKl  unless  the  transfer  is  being 
made  to  form  an  eyebrow  or  other  uatumlly  hairy  i*egion.  The  (jediele  of 
flaps  may  often  be  cut  in  a  curved  direction  ao  as  to  cause  less  tension  when 
tliey  are  rotated  or  twistcil. 

The  surfaces  to  which  tissues  are  to  be  traosferretl  must  always  be  pre- 
pared befoi'e  fla|is  or  grafts  are  cut.  Cicatricial  tissue  is  cut  freely  away, 
etlges  are  fresheniKl  and  broadent'd,  and  all  hemorrhage  is  thoroughly  con- 
tn>Iled  by  sj>onge-piTSSure,  torsion,  or  ligature.  If  ligatures  are  employed, 
"^'Uich  should  l>e  ven^  seldom,  the  material  should  lye  catgut  of  small  size. 
Hot  water  or  chemical  styptics  must  not  Ije  used  to  check  bleeding,  as  they 
interfere  with  the  ^subsequent  nourishment  of  the  graft  from  beneath. 
Placing  a  piece  of  ruliljcr  tiasuc  or  protective  ujxm  the  prepared  surface  and 
theo  temiKjrarily  binding  it  up  tightly  with  a  pad  of  gauze  on  top  is  aD 
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FurmatSori  of  two  lateral  Haps  of  iklii.    (Tillmftns.) 


efleetivc  and  harmless  method  of  stopping  the  troublesome  ooze  of  blood 
that  may  float  up  and  thus  destroy  gratts  or  flaps.  If  for  any  reason  flaps 
are  cut  before  the  receiving  surface  is  prepareil,  it  is  necessary  that  measures 
be  taken  to  preserve  their  warmth  and  moisture.  Masses  of  gauze  wrung 
out  of  hot  normal  sidt  sijlution  (six-tenths  of  one  per  cent.)  are  best  for  this 
purpoee.    If  the  parts  are  entirely  severed,  they  should  be  immersed  in  the 
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saline  solution,  of  a  temporaturc  of  100*^  F»,  until  wanted*  The  vcn* 
sharpest  instruments  are  re<|uire<L  All  unnecessary  handling  of  ii^Biie  i* 
to  be  avoided,  especially  hy  force|)s  and  mimora.  Cutting  by  wchmn 
nnneeessarily  bruisers  tlie  edges  of  flaps  ;  hseniostats  should  never  be  applied 
to  a  flap  or  upon  the  surface  to  wliich  it  is  to  l)e  attached* 

There  must  be  no  tension  upon  the  wonnd-nmrgiDS  or  upon  the  trioa- 
planted  tissues.  The  edges  are  retained  in  contact  by  numerous  sntnrpiw 
These  should,  as  a  rule,  be  of  very  line  silkworm  gut,  tied  geutly  in 
simply  the  flrst  twist  of  a  surgeon's  knot  This  permits  of  adjustmeiit^ 
and  rt»adjustment  at  any  time  durinji:  or  ailer  the  opemtion.  The  edgr^i^ 
may  Ije  preventc*d  from  turning  in  by  alternating  the  deeper  stitdife^ 
with  very  superficial  approximations  with  tine  silk.  Tension  may  be 
lievcd  by  extensive  undcrninitting  or  by  strong  relaxing  sutures  of  sil 
wire  running  to  points  far  bcyoutl  the  fn>erative  field  and  seciire*!  by  a  Ppl; 

shot  resting  upon  a  metal  plate,     t>r  r^^ 
laxing  slings  of  catgnt  may  be  nm  fn^^ji 
the  deeper  structures  acroas  beneath  t^ 
flaps.    Owing  to  local  damage  and  a^^. 
ondary  blc^ling,  the  Eamarch  bandage    ' 
is  not  generally  employed  in  pla«tici^x>rt 
The  defects  caused   by    removal  of 
flaps  are  closed  by  simple  suture,  hy  i 
secondary  plastic  procedure,  or  may  y  a( 
once  or  at  a  later  time  giailed  by  tke 
Thiersch  method  [ride  mfra). 

A  sufficient  and  firm  aseptic  drwof 
is  finally  adjusted  so  as  to  insure  iwB* 
age  and  complete  rest  of  the  ptrti  io* 
volved.      A  starch  or  plaster  of  Pari^ 
roller  over  all,  and  perhaps  inclndini:  ^ 
portion  of  the  trunk  or  one  or  mort"-i*- 
tremities,  may  be  necessary  to  restrain  the  movements  of  a  troubIr^ti»«^ 
child.     Silver-foil  protective  is  [probably  an  advantage,  if  applied  in  strips 
an  inch  wide  along  the  wound-margios,  because  of  its  well^kjiowii  inliili--* 
tory  action  upon  the  baetc-rla  of  the  skin.     For  the  same  purpciee  powder*:^ 
aoetanihd  may  l)e  used  with  good  effect.     Great  care  most  be  ol»er\'tJ  •-^ 
redresshigs  not  to  tear  away  the  flaps,  to  preserve  asejisis,  prtjmptly  to  relii'^^^ 
tension  by  dividing  sutures,  and  to  let  out  pjckets  of  serum,  blood,  or  { 
should  they  form.     Peroxide  of  hydrogen  and  weak  antiseptics  are  bcstfa*^ 
irrigation. 

Not  infrequently  a  series  of  ojx»ration8  is  pwfuired  to  close  large  deM*" 
Here  as  much  as  is  thought  prudent  is  accomplished  at  each  sitting,  an*!*** 
inter%'al  of  longer  or  slinrter  duration  is  permitted  to  elapse  befoieip^*' 
resortiug  to  ofieration.     This  interval  must  be  sufficient  to  permit  tlnmnif" 
vascularization,  *?hrinkage,  and  adaptation  of  the  parts  already  b  poi»^ 
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t  subsequent  sittings  great  care  must  be  taken  to  disturb  as  little  as  pos- 
ible  tlie  work  already  done* 

SKIN-GRAFTING, 

Ujion  granulating  surfaces  that  have  been  made  clean  bv^  pernxide  of 
lydroajeu  and  siibsefjuent  flu«thiti|^  witli  nornml  salt  solution  (six-teuths  of 
me  per  cent.)  small  portions  of  drietl  epithelium  from  neighboring  or  diistant 
rts  of  the  IkkIv  or  from  a  second  pei-sou  will  adhere  aud  proliferate^  just 
epitlielial  eel  Is  when  shaken  from  the  cnrry-coml)  will  rapidly  take  root 
itld  obliterate  ulcerative  prrK'eases  in  animals.  Blister-skins^  shavings,  or 
lings  from  callosities,  portions  of  frog-skin,  mucous  mi-nibrane,  or  the 
[lacerated  white  or  scaly  surroundings  of  granulating  wounds  will  all,  upon 
ion,  answer  for  this  purpose. 
Reverflin,  in  1869,  introduced  a  more  formal  method  of  skin-grafting 
ly  which  pin-ht^d-sized  iwjrtions  of  the  epidermic  layer  of  the  inti^gument 
picked  up  by  forceps  and  cut  oif  with  a  knife  or  scissors.  These  are 
It  once  pushcii  down  among  the  previously  cleansed  granulations  at  half- 
ach  intervals*  This  methrKl  is  uniformly  successful ,  but  is  tedious,  does 
Hot  prevent  cicatricial  contraction,  and  the  resultant  skin  is  not  reliable. 

In  188G  Thiersch  brought  forward  a  method  of  closing,  by  primary 
Ifiian  with  true  skin,  even  very  extensive  wound-areas  by  the  transplant 
■Mion  of  large  strijis  of  c^pidcrmis  iuchiding  a  ijortion  of  the  rete  mucosum 
Hi  connective  tissue  from  the  tips  of  the  papilloe*  This  method  lias  provetl 
ft  SQCoessfui  both  in  children  and  in  adults  as  todispkcc  many  of  the  plas- 
mo  proce<lnre3  involving  fljips  with  pedicles,  H  tlie  closure  is  made  as  a 
imary  measure,  the  grafts  are  simply  spread  out  n[>ou  the  raw  surfaces 
'  the  fresh  wound  !n  the  maimer  to  be  deseribi?d  below.  If  the  surface 
a  granulating  one,  however,  it  should  first  be  prepareil  by  thorough 
lirtMtement,  because  if  the  granulations  remain,  a  tliin  stratum  cd' cicatricial 
■fiftuo  nltimately  forms  beneath  the  new  skin  and  decreases  its  vitality* 
^rnorrl)age  from  the  prepared  surfaces  having  been  controlled  by  sponge- 
ure,  strips  of  skin  are  cut,  alxjut  an  inch  witle  and  as  long  as  possible, 
some  portion  of  the  patient  or  from  a  second  person.  The  outer  |H>r- 
of  the  thighs  and  arras  are  favorite  sources  for  such  grafts,  although 
clic^st,  abdomen,  or  other  snrfaees  are  likewise  available,  but  in  many  re- 
not  so  convenient.  Tiic  jiarts  whence  grafts  are  to  be  derived  must 
'^viously  be  shavetl  and  rendered  asejyti<".  A  razor  or  section-knife, 
^*^und  flat  on  the  under  side,  is  the  l>est  implement  for  I'utting  the  grafts* 
|*^o  "safety'^  razor  has  also  been  strongly  i-ecommcnded  for  this  j>urpo&e, 
*>  as  well  a«»  the  part  to  supply  the  graft,  is  well  hibricate<l  w^ith  sterile 
■^'Ve  oil.  The  skin  should  be  put  upon  the  stretch  by  a  hand  of  the  o]>er- 
^^1*  above  and  one  of  an  assistant  below  the  operative  field.  Some  prefer  to 
y^  skin -stretchers  of  s|)ccial  eonstrnction  (Fig*  8).  Sharp- jKiinted,  broad 
Mractors  w^ill  often  answer  the  piirpjse  efreetually.  Then,  holding  tlie  mzor 
'  t'^'Tallel  with  the  skin  surface  and  making  at  the  same  time  a  little  pressure 
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downward  and  advancing  it  with  a  .set?savv  motion,  tlie  strips  of  skin  ai* 
cut  and  heap  theaiselves  upon  the  blade,  whence  they  may  at  onre  be  trana 
ferred  to  the  area  to  be  grafted, — which  is  the  method  recom mended ,- 
they  may  be  temporarily  stored  in  warm  normal  salt  solutiou.     The  shaving 
should  be  about  the  thickness  of  tissue-paper.     If  fatty  tit^sue  is  ex|w.s< 
the  graft  has  been  cut  much  too  thick,  and  is  not  likely  to  adliei-e  or  grov 

Fig,  8. 
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MethocI  of  cutUiig  Thlewch  ^r&IU,    (Dennis.) 


The  grafts,  when  enough  have  been  cut,  are  very  carefully  laid  upon 
the  surfac>e  to  rect^ive  them  in  strips  from  i?ide  to  side,  overlapping  each 
other,  as  \vt41  a8  the  wound -margins,  at  i<nst  an  eighth  of  an  inch  in  all 
dirci'tions.    If  this  precaution  is  not  taken,  grauulatfons  an:*  prone  to  spring 
up  in  the  iiiterspaces  between   tlie  grafts  and  cause  partial  or  complete  de- 
striietion  of  the  epithelial  substance,  and,  in  any  tnst\  much  retard  healing. 
Great  care  nuist  t>e  excrc*iscd  to  prevent  curling  under  of  the  edges  of  the 
grafts,  for  only  the  raw  surfaces  will  "  take."     When  the  w  hole  wound 
has  thus  Ik'cu  covered  in,  it  is  gone  over  with  a  sjiatula  to  force  out  any 
tlrops  of  bhxxl  or  air*bubbles  that  may  sepamte  the  grafts  from  tiK^  l>aye 
of  the  woimd*     Then  piecrs  of  Listex  protective  or  gutta-percha  tls^^uc, 
iiilcH:!  with  sterile  olive  oil^  are  laid  on  so  as  to  cover  in  the  whole  field.     A 
large,  evenly  applietl,  firm  drestiing  of  gauze,  saturat^xl  with  salt  solution,  is 
ap])licd  over  all,  and  the  part  |ihu*ed  at  rest  in  moderate  elevation.     The 
drcsisings  should  l)e  kept  wet  with  salt  solution  until  the  first  dressing  is 
made,  at  tlie  end  of  from  two  to  fnur  days,  according  to  the  amount  ot\ 
saniou8  ooze  into  the  gauze*     The  subsequent  dressings  are  to  be  made  in 
a  precisely  similar  mimner^  after  douching  with  peroxide  of  hydrogen  and 
salt  solution,  but  nec^l  not  be  moist.     No  irritating  antiseptics  are  employed^ 
until  tlie  grafts  an*  firmly  taken.     When  this  has  occurred  the  protccti\'4H 
may  be  sril>stituted  by  a  Iwracic  acid  ointment.     The  epidermic  layer  usually 
comes  away  from  the  grafts  ahnit  the  fourth  day,  and  may  give  rise  to  tin 
errDUeuus   impression  thut   they  have  failed  ;   but,  in   al)seuce  of  nujtioi] 
feepsis^  and   hemorrhage,  failure  is  unusual   and   primary  uoioQ  the  rule. 
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^  procedure  is  particularly  suc^jssful  iii  cljiklrcu,  altljough  in  them,  as 
slder  persons,  the  gmfted  region  cMXMisionally  undergoes  keloidal  by- 
l^rtropliy  and  contraction  e%'en  where  eoruplcte  primary  union  has  been 
ifiecmx^. 

■       The  surfaces  frtmi  which  gmfts  have  been  derived  should  1k^  dressed 

P^ith  a  protective  and  gauze,  or  may  simply  be  dusted  thickly  with  formal- 

^debyde-gelatin  powder  and  permitted  to  sciib  oven     Thesa  wounds,  l>eing 

exceedingly  superficial,  heal  over  in  h/ss  than  two  weeks,  aud  are  ready  to 

yield  grafts  again  at  the  end  of  four  additional  weeks.     Growth  of  hair  is 

rot  interfered  with,  as  tlie  hair-bulbs  lie  lx?ueath  ttie  razor-track. 
Thiersch  grafts  after  au  interval  of  a  few  raontlis  are  reddish  and  some- 
what glistening  in  appearauce ;  they  are  upon  the  same  level  as  the  sur- 
rounding skin,  are  freely  movable  upon  their  bed,  aud  usually  possess  both 
tactile  and  thermal  sensibility.  After  a  longer  interval  they  become  natural 
in  culorj  and  can  be  lifted  up  in  folds  from  the  underlying  tissues.  As 
they  pos,sess  no  oil-ghinds,  it  is  well  to  keep  tliem  anointed  slightly  with 
I  lanolin  for  au  indefinite  period,  to  prevent  excoriation. 


WOUNDS. 
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DuRiNO  the  years  that  have  elap^d  since  the  previous  article  oi 

Woiindfl  appeared,  so  ably  written  by  Dr,  McCaiin,  few  changes  have 
ciirrcd.  The  deseription  of  woimdsj  their  classification,  symptoms,  com*^ 
plications,  trcatmeut,  etc.,  have  changed  but  little.  However,  the  receni 
researches  on  the  pathology  of  the  repair  of  wounds  have  materially  chanj^ed 
our  pre-existing  views  on  this  snbject,  and  liave  also  ia  some  degree  modi- 
fied  our  t refitment.  To  set  forth  these  changes  will  be  the  object  of  this 
supple mentary  article. 

HEALING  OF   WOUNDS. 


It  was  at  one  time  thought  thai  an  immediate  union  of  wonnd-surfa 
<50uld  take  place  without  the  interposition  of  granulation  tissue, — that 
by  the  adhesion  of  tlie  niieroscopit^  structures  of  tlie  part  without  any 
reparative  eSbrt.  It  ig  nuw  known  that  such  a  union  is  merely  the  temjiiv 
niry  adhesion  of  fibres  by  means  of  fibrin,  and  is  preliminary  only  to  final 
union  by  the  formation  of  new^  tissue.  ^H 

About  thirty  years  ago  Virclxow  announced  that  the  large  number  of^^ 
new  cells  seen  during  the  pnx^ess  of  a^pair  were  formal  by  a  pr«jlifcratioD 
of  the  pre-existing  cells  of  the  part.  A  little  later  Cohnheim  advanced 
the  theory  that  tlie  leuetHi^vtes  supplied  all  the  material  for  the  new  tissue; 
but  a  better  knowledge  of  the  histology  and  tije  pliysiological  action  of 
cells  has  I'estored  the  view  of  Virchow,  and  the  fixed  cell  of  the  tissue  has 
regained  its  former  prominent  position.  The  jmrt  taken  by  the  leucocyte 
is  now  rt*duced  to  the  removal  of  necrosed  or  foi-eign  tissue  from  the  site  of  j 
the  wound,  and  also  to  supply,  in  part,  food"  to  the  fixed  tissue  or  regei 
erating  cells. 

The  present  theory  is  that  the  fixed  tissue  and  pan^nchynia  cells  are  th 
active  agents  in  the  work  of  regeueratiou,  and  that  the  wandering  leuc<x\vt€ 
are  doomed  to  destruction  either  by  aljsorption  or  by  expulsion.  Rejiair 
then,  is  an  active  process  in  wliich  tlie  cells  of  the  part  arc  enabled  t4 
repliiec  tissncs  which  have  l)een  destroyed.  ^j 

When  now  tissue  is  formed  in  the  bf»dy,  it  is  accomplished  by  a  divisioq^^ 

This  cell -division  takes  place  either  directly  or^^ 
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lodircetly.  Direct  oell-divieion  is  a  segmentation  of  the  nuoJeiis,  followed 
by  a  division  of  the  whole  cell,  during  which  process  no  increase  in  the 
amonnt  and  no  change  in  the  armnrremcnt  of  the  nuclear  chromatin  or 
threa»ls  are  ol:>servcd*  In  indirett  rt'tl-di vision  or  karyokinesis  tlie  nuclear 
threads  and  nticleoli  become  more  distinct  and  increase  in  size.  In  some 
tlie  chromatin  assumes  a  granular  appearance,  in  others  it  arranges  itself  in 
contortiii  filaments.  Gradual iy  the  contour  of  the  nucleus  is  lost  and  tlie 
Tiucleoli  disappear.  The  chromatin  is  now  seen  arranging  itself  in  separate 
crescsentic  or  V-shaped  filaments  in  the  equatorial  zone  of  the  cell^  with  their 
angles  converging  towards  the  centre.  At  the  same  time  delicate  threads 
become  visible  at  the  -poles  of  the  nucleus,  arranged  in  the  shape  of  a 
spindle.  The  filaments  in  the  centre  of  the  cfW  now  divide  and  arrange 
themselves  in  such  a  manner  as  to  form  two  similar  groups.  These  groups 
gradually  separate,  moving  tow^ards  each  pole,  changing  at  the  same  time 
their  formation,  so  that  the  angles  of  the  filaments  look  towards  the  poles 
instead  of  towards  the  centime  of  the  cell.  As  they  move  towards  the 
poles,  the  groups  assume  more  and  more  the  appearance  of  the  fjriginal  cliro- 
matin  net- work,  and  are  gradually  surrounded  by  a  new  nuclear  membrane. 
During  this  last  stage  of  kaiTt*kinesis  the  protoplasm  of  the  cell  ctimmences 
to  constrict  at  the  equator;  This  hccnmes  more  an<l  moiT  pronouuccd,  until, 
finally,  it  ends  in  complete  separation  and  two  individual  cells  have  been 
formed.  Tlie  above  description  is  a  type  of  the  prtx^css  of  division,  hut 
variations  in  this  may  take  plare.  The  division  of  the  nucleus  may  he 
multipolar  instead  of  bijiolar.  In  this  way  many  nuclei  are  forme<l,  and 
if  the  cnrresponding  division  of  the  protoplasm  is  delayetj  or  does  not  take 
place,  large  giaut  cells  are  developed.  The  immediate  result  of  this  c<'!l- 
di vision  is  the  formation  of  a  mass  of  variously  shape<l  cells,  called  forma- 
tj%'e  cells,  embryonal  cells,  or  plasma  cells.  Some  of  them  strongly  suggest 
epithelium  in  appearance,  owing  to  the  large  round  nucleus,  which  readily 
takes  a  stain  ;  hence  they  are  also  mllcd  epitlieliitid  cells;  and,  again^  they 
are  called  fibroblasts,  owing  to  tlieir  power  of  forming  connective  tissue. 
With  tliese  cells  arc  found  a  greater  or  lesser  nuntber  of  leucixytes,  and  the 
whole  tissue  is  calleil  granulation  or  em hry unic  tissue.  The  formative  cells 
enlarge  and  become  spindle-  or  club-shapt^l,  or  develop  one  or  more  processes. 
These  processes  anastomose  with  one  another,  forming  iutricatt^  interlacings. 
The  fibrous  portion  of  the  scar  is  develo]KKl  partly  from  the  protoplasm  of 
the  cells  and  jiartly  from  a  honiogeniH)us  interwllular  substance  prtxluced 
by  the  ctdls.  The  fibrillation  may  Wgiu  in  any  part  of  the  cell, — the  ends, 
the  sides,  or  in  one  or  more  (jf  t!ic  prtx^esses, — and  as  it  forms  it  fuses  with 
the  fibrils  of  adjoining  cells.  Tiie  nuclei,  with  some  of  the  protoplasm, 
remain  as  the  f\xed  connective  tissue  cells. 

At  the  Ix'ginning  of  the  reparative  process  the  ft^lls  receive  their  nour- 
ishment fram  the  plasma  in  the  plasma  canals,  ami  also  to  some  extent 
from  tlic  infiltrating  leucocytes^  but  later  new  vessels  are  formed.  The  first 
step  is  an  accumulation  of  granular  protoplasm,  which  shows  itself  on  the 
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Side  of  a  capillary  vessel.  This  gradually  forms  a  solid,  nucleated  fik- 
riient,  wbitJi  may  be  single  or  braaebed,  and  which  fuses  either  diixsctly 
with  the  same  or  with  another  cupillary  vvsstA  or  with  a  bud  from  a  neiglirtM 
boriug  loop.  These  filaments  are  reiafbreetl  by  the  young  connective  tis-" 
sue  cells  and  shortly  ]i<iuefy  iu  the  eenti^,  forming  a  contimioiis  lumen 
with  the  i>areiit  vessel.  At  first  they  transmit  the  liquid  portions  of  the 
blood  only,  hut  soon  they  enlarge,  are  lineal  with  an  endotbelial  membrane, 
and  ]>erfunn  all  the  functions  of  true  capillaries.  Most  of  these  new  ves- 
sels ai^  hiter  obliterated  by  the  contractions  of  the  fibrous  tissue,  as  shown 
in  the  scar  changing  c^olor  from  red  to  white. 

When  primary  union  of  the  skin  and  sul>cutaneous  tissue  is  takiug 
phi(  c,  the  ctlges  of  the  wound  are  glued  together  for  the  first  two  or  three 
days  by  the  coajrulated  fibrin.  During  this  time  the  gmnulatiou  tissue  is 
forming,  and  gradually  pushes  its  way  across  the  wound  to  join  the  oppo-?j 
site  side.  As  the  cells  of  this  eiubryouic  tissue  return  to  a  quiescent  stato 
connective  tissue  or  sear  tissue  remains  to  bind  firmly  together  the  wounde 
suriaces. 

In  healing  by  granulation  or  secondary  union  the  process  of  rejmir  is 
the  same  Iiistologicidly  as  in  primary  union,  and  differs  rather  in  the  aniouut 
of  new  tissue  to  be  forme<:l  than  in  tlic  manner  of  forming  it.  In  the  so- 
ealletl  bejiHug  by  organizatiou  of  blocxi-clot,  as  in  su!)cutaneous  wounds, 
the  coagulum  serves  simply  as  a  scaffolding,  and  is  at  first  iofiltrateil  by 
lencocvtes  and  then  by  the  goriuinal  cells.  The  latter  subsist  upon  the  leu- 
cocytes until  the  eell-nniss  Ix'oomcs  vascu!ari/xd,  when  it  is  converted  into 
the  usual  scar  tissue.  ^H 

When  a  wound  becomes  infwted,  the  uniting  coagulum  or  adhesive 
fibrin  is  destroyed*  Act*ording  to  Naneredc,  peptonizing  ferments  are 
formed  which  tlissolve  the  intercellular  cement  and  separate  the  new- 
formed  cells  from  their  source  of  nourishment,  while  the  bacterial  products 
direi^lly  attack  the  vitality  of  the  c<>ils.  The  infiltrateil  edges  of  the  wouud^ 
are  uttacktKl  by  the  same  ageucii'S  and  more  or  less  de^^troyal,  and  may  fori^l 
sloughs  of  varying  size.  The  result  is,  the  granulation  c€4ls  increase  far 
in  excels  of  the  needs  for  rejiair.  Many  of  these  cells  die  from  lack 
fcMxl,  many  are  tlirown  niY  in  the  disf^harges,  but  far  too  matiy  survive 
form  dense  cicatricial  scars*  In  the  end,  suppurating  wounds  heal 
tlie  same  manner  as  in  aseptic  union,  only  the  eiGatricial  tissue  is  much  i% 
e-xcess. 

From  the  previous  remarks  it  is  seen  that  the  essential  of  repair  is  the 
return  of  the  tii*snes  at  the  scat  of  injury  to  their  embryunic  state,  with  tli^ 
formation  of  new  embryonic  tissue,  and  tfiat  the  new  embryonic  tissue,  i 
it  prooecils  in  its  development,  iorms  the  permanent  bond  of  union.    Unic 
cannot  take  place  without  this  new  tissue,  but  the  amount  of  new  materia 
iwpiired  will  dt^Tcasc  projKirtionately  with  the  perfection  of  appijsition  in 
the  ilivtdiHl  tissues.      In  cbildreu    the  tissuc^s  more  readily  return  to  tin 
embryonic  state,  hence  their  wounds  heal  more  quickly* 
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REPAIR  OF   SPECIAL  TISSUES. 

The  formative  cells  of  the  diffeix^nt  tissues  are  so  alike  in  api^earaoce 
daring  the  early  stage  of  their  de\-elopment  that  it  h  impossible  to  t^ll 
into  what  |>ermanent  tissue  they  will  ultimately  form  ;  but  it  is  probable 
that  they  only  produee  cells  to  whieli  they  are  embryologically  related. 
As  connective  tiis^^ue  is  so  wiilely  distributed  tiirough  the  body,  almost  all 
wounds  will  destroy  some  of  tliis  tissue  through  their  violence ;  therefore, 
when  regeneration  takes  jdat'e,  conneetive  tissue  almost  always  takes  some 
part  in  tlie  process,  if  not  the  largest  part. 

A/>*7Af//Mwi,~Re|>air  of  epithelial  surfaces  takes  place  more  or  less  per- 
fectly, provided  the  loss  of  tissue  is  not  great  and  ijealing  is  prom[>t  In 
skin  the  epithelial  wlls  at  the  border  of  the  wound  undergo  the  karyo- 
kmetic  changes  already  deseribcHJ,  and  push  their  way  out  towaitls  the 
centre  of  tlie  wound,  gradually  covering  all  the  granulating  surface.  If 
tlie  d€*niided  surfa*.^  is  large,  the  underlying  fibrous  tissue,  by  contraeting, 
tends  to  bring  the  epithelial  surfaces  nearer  t<^ethen  Eegeneration  of  the 
fibrous  portion  of  the  skin  is  complete,  but  the  bundles  arc  more  irregular. 
Lymiihaties,  sebaceous  and  sweat  glands,  hair,  and  the  true  rete  Malf>igliii 
are  not  reformed.  The  epithelium  of  the  intt^stinal  tract  and  other  glandu- 
kr  epithelia,  as  in  the  liver  or  kidney,  will  i-egencmte  almost  completely 
under  favorable  conditions,  but  when  tliere  is  a  large  loss  of  Bubstanee  in 
these  organs^  or  the  wounde<l  surface,  through  irritation,  heals  slowly,  cica- 
tricial tissue  will  be  develoiiecl. 

3fuHch. — Regeueration  of  musele-fibres  takes  place  only  in  a  very 
limited  degree  in  man,  and  such  wounds  heal  by  st*ar  tissue^  ibrming  a 
tendinous  union.  However,  in  slight  injuries  some  muscular  tissue  will 
develop.  The  living  muscle  cells  pioltfemte  ut  the  ends  and  sidrs  of  the 
fibres  at  the  seat  of  injury,  forming  clul>s!iape<l  or  fusiform  bundles  called 
musc*le-buds.  These  split  np  int^>  a  number  of  new  fibreSj  which  intt-rlace 
and  gradually  increase  in  bulk,  aud  finally  join  together  the  ends  of  tlie 
divid^xl  muscle.  Many  of  the  fibres  fail  to  develop,  and  disappear  by  fatty 
degeneration.     Transverse  striation  appears  alxvut  the  third  week. 

Tendons  and  Fasein. — In  these  tissues  regeneration  is  pmetically  com- 
plete. When  a  tendon  is  cut  the  proximal  end  retracts  in  its  sheath  and 
the  space  left  is  generally  fille^l  with  bhjwJ^clot*  At  the  entl  of  two  or 
three  days  the  cells  of  the  sheath  rapidly  proliferate  and  push  their  way 
into  the  (Ant,  The  cut  ends  of  the  tendon  at  fii"st  do  not  apjiear  to  take 
any  part,  but  later  they  proliferate  to  a  sligiit  extent  aud  aid  in  the  forma- 
tion of  the  new  granulation  tissue*  The  exudate  extends  some  distance^ 
above  and  below  the  divided  extremities*  By  the  fifth  or  sixth  day  a 
spindlc'-shajMHl  mass  fills  the  gap,  the  cells  arranging  themselves  mainly 
in  a  direction  parallel  to  the  long  axis  of  the  tendon.  As  repair  proceeds 
the  cells  diminish  iu  number  aud  form  fibrous  tissue,  and  the  clot  and 
exocfiB  of  material  are  abs<jrljetl.     The  nei,v  tissue  cannot  be  differentiated 
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from  normal  tendon,  excjept  that  the  sheath  is  adherent  at  the  ] 
sectiou, 

GirtUage  and  Bone, — The  regenemtive  power  of  cartilage  is  very  small 
indeed,  and  loss  of  siibataDcc  in  it  is  generally  repaired  by  the  interpositioi 
oF  fibrous  tissue.     In  bone,  however,  we  liave  a  true  regenenition,  whi* 
at  tiraas  is  soperfet*t  that  it  is  difficult  to  detect  the  original  seat  of  fraetnre. 
In  fracture  of  a  bone  a  eunsiderahle  amount  of  blood  will  How  from   thfl 
ruptured  medalkuy  and  Haversian  vessels,  as  well  as  from  the  ]>eriostei 
and  laeemted  soft  parts  in  the  ncigliborhood*     This  coagulates,  and  is  so 
lufiltrattHj  with  leucocytes,  the  whole  nuiss  extending  well  above  anil  l>el(i 
the  seat  of  fracture.     The  deeper  cells  of  the  periosteum  and  meilullar 
tissues  and  also  the  connective  tifisue  cells  proliferate  freely  and  invade  the 
blood-clot,  and  the  ends  of  the  broken  bone  are  eml>edded  in  a  fusifijrm 
mass  of  firm  cellular  exudate.     This  provisional  callus  is  divided  into  th&^ 
external  callus,  formeil  from   the  {>eriosteum,   the   internal  callus,  fi^rme^H 
from  the  medullary  sheath,  and  the  intermetliate  callus,  probably  formed 
from  both  of  these  sources,  ami  lying  directly  beneath  the  end  of  the  bone 
It  is  tlie  latter  which  is  finally  developed  into  the  permanent  bone  tissuQ 
The  osteoblasts  derived  from  the  al>ove  cells  are  now  seen  embeddcil  in  i 
finely  striated  intercellular  substance,  surrounded  by  a  lialo,  presenting  the* 
appearance  of  cartilage  cells.     As  they  develop,  their  protoplasm  is  changed 
into  fine  fibrtlhe  which  interlace  and  form  trabeeulje.     A  deposit  of  lime 
salts  now  takes  jdaee,  l^eginning  generally  at  the  angles  formed  between  the 
separated  periosteum  and  the  boue,  which  gradually  extends  through  the 
mass  of  provisional  callus.     This  newly  ossifitnl  enllus  consists  of  a  coarse- 
meshed,  spongy  bone,  conlarniiig  a  vascular  granuhition  tissue  surroundcdl^ri 
by  a  TOW  of  cells.     It  is  evident  tliat  these  cells  are  actively  concerntxl  icf^^ 
the  formation  of  new  bone,  as  the  de{K>sition  of  lime  salts  is  seen  taking 
place  between  the  cells.    (Warren.)    In  tlie  me<]ullary  canal  the  granulation 
tissue  is  changed  into  embryonic  marrow,  and  ossifittition  starts  in  the  |:iar 
neari*^t  the  (x>rtittil  layer  of  the  bone  and  proceeds  until  the  whole  iiivit| 
is  filled  with  the  same  porous  bony  tissue.     Gradually  the  ends  of 
broken  bone  soften  and  become  more  porous  and  the  vascular  spaces  en 
large.     We  now  have  a  mass  of  spongy  bone  uniting  and  shading  into  tl 
original  biny  structure.     When  union  has  taken  place  the  external  and  the 
internal  etillus  undergo  absorf>tion,  lieginning  fii-st  in  the  metlullary  spaces. 
In  these  i^paees  are  found  numerous  giant  cells  calhxl  osteoclasts,  which  ar^j 
said  to  form  carbon  dioxide  and  tluis  dissolve  the  lime  salts.      As  tin 
provisional  callus  is  removed  the  permanent  callus  becomes  more  dens 
until  finally  it  assumes  the  appearance  of  normal  cH>rtical  bone.     When'' 
0%'erhipping  o(!Curs,  the  oi>en  ends  of  the  me«lullary  c^nal  are  closed   bv 
bone,  the  cortitnl  portions  which  are  in  contact  soften  and  are  changed  into 
cancel  loos  bone,  and  gradually  a  more  or  less  complete  medullary  canal  is 
restorcib 

In  ojKjn  fractures  or  in  necrosis,  when  the  sequestrnm  has  been  removed, 
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healiog  takes  place  by  gmniilation  (second  ititentiou)  or  by  orgaDizatioo  of 
blocxl-dot,  but  the  process  Iiistol(>gjfally  is  t»sscntudly  the  same. 

Arteries. — When  a  ligature  is  placed  aroimd  a  large  artery  in  eonti- 
imity,  the  intinia  and  a  portion  oC  the  media  arc  ruptured,  the  adventitia 
is  gathered  into  a  dense  shealh  about  tlic  constrictiou,  and  the  blooil-eur- 
rent  is  jjermaoently  stnppetl.  Thrombi  ai-e  fbrnKnl  in  the  lumco  of  the 
vessel,  which  vary  ojusidenibly  in  size,  but  the  distal  thrombus  is  usually 
smaller  than  the  proximal.  In  aseptic  operations  they  are  frequently  ex- 
tremely small,  some  writers  claiming  that  they  may  l*e  entirely  absent ;  but 
Warn^u,  in  all  cases  cxauunal,  ha^  never  failed  to  Gud  a  thrombus.  His 
descriptiou  of  the  process  of  repair  is  as  follows.  Granulation  tissue  forms 
for  some  distance  above  and  l>elow  the  point  of  b'gature  on  the  outside  of 
the  vessel ;  pi^eseutly  tlie  adventitia  is  invaded  by  leueoeytts  about  the  seat 
of  the  ligature,  the  infiltration  reaching  suiBciL-ntly  iar  to  penetrate  the 
throud>i.  The  bundles  of  fibres  surrounded  liy  the  ligature  gradually 
soften  and  disiutegmte,  and  the  two  ends  of  the  vessel  separate  innn  each 
other,  leaving  the  knot  emlxKlded  in  the  centre  of  the  callus.  The  ends  of 
the  vessel  now  expand  and  the  granulations  penetrate  freely  into  the 
thrombi,  aoeoniimnied  by  new  blootl- vessels  wliieh  spring  from  the  vessels 
surrounding  the  ligature.  These  granulations  form  irregular  masses  with 
spaces  between  tliem,  which  become  blood-spaces  comraunieating  with  the 
lumen  of  the  vessel  as  the  clot  is  absorbeil.  These  spaces  later  eommuui- 
oate  w^ith  capillaries  in  the  granulation  tissue.  As  the  provisional  struc- 
tures are  gradually  absorbed^  it  is  seen  that  a  growth  has  taken  place  from 
th(3  intima,  many  of  the  wandering  cells  found  in  the  clot  coming  from 
this  layer.  With  the  disappearance  of  the  internal  rallus  a  permanent 
cicatrix  is  formed,  closing  the  ends  of  the  vessel.  This  cicatrix  varies  in 
shape  aecoi"ding  to  the  presence  or  absence  of  large  arterial  liranches.  It 
IS  usually  erescent'Sliapedy  tlie  horns  prnjecting  symmetrically  along  the 
inner  walls  of  the  vessel.  If  the  branch  is  given  off  on  the  side,  one  horn 
will  rt*a<'h  only  to  the  point  of  junction,  while  the  other  on  the  op})osite 
side  extends  much  farther  into  the  vessel,  narrowing  its  lumen  and  allowing 
It  to  taper  gradually  towartls  the  moutli  of  the  collateral  branch*  The 
permanent  cimtrix,  when  fully  formed  (from  two  to  six  months)^  consists 
of  a  re|)roduetion  of  the  tlire*^  walls  of  the  vessel :  tlie  inner  layer,  eudi^tlie- 
lium,  forme<l  from  the  intinia;  the  middle  hiyer»  muscular^  formal  frrmi  the 
cellfl  of  the  media;  and  the  outside  layer,  fibrous,  formed  from  the  adven- 
titia. A  fibrous  eon!  unites  the  two  ends  of  the  vesseL  The  new  vessels 
have  alsi^  disapj>eare*l,  and  usually  a  small  ceutml  vessel  is  seen  pene- 
trating the  cicatrix  from  the  lumen  and  anastomosing  with  the  capillaries 
surrounding  the  end  of  the  arterial  stumj). 

After  ligature  of  an  artery  in  an  amputation  the  process  of  repair  is 
the  same,  but  the  lumen  of  the  aHery  is  greatly  dimiuished  by  couti  action, 
and  also  by  I  he  cicatricial  tissue  extending  a  long  distance  into  the  interior 
of  tlie  vessel,  sometimes  even  thmugli  its  whole  length.     The  collateral 
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branches  iDcrease  in  eize,  and  in  the  end  we  have  a  small  vessel  which  ter- 
minates in  a  number  of  branches  distributed  in  various  directions.  In 
smiill  wounds  of  an  ai*tery  a  thmmbns  may  form,  extendini^  tlirough  the 
guj)  in  the  wall  and  into  the  interior  of  the  vej^sel,  but  not  entirely  oe- 
eluding  the  lumen.  Granulation  tissue  springs  up  and  invades  the  p^irtioD 
of  the  tliroml)US  between  the  wounded  surfacses,  wliieh  in  turn  is  rejilaced 
by  a  eonueetive  tissue  sear.  The  pressure  of  the  bhxid -current  may  cauj^ 
this  sear  to  yield  gradually,  and  then  an  aneurism  is  formed.  ^ 

Nerves, — Regeneration  of  the  fibres  of  the  central  nervous  system  doe« 
Uf»t  seem  to  oeeur,  or,  if  it  does,  only  in  the  very  sliglitest  degrt^^.  Wounds 
of  the  brain  are  only  partially  elosec]  by  the  developmpnt  of  new  tissue,  and 
it  is  probable  tliat  this  is  due  to  the  ]>roliferation  of  the  celh  of  the  d|^| 
roglia.  While  karyokinetie  elmn^es  have  been  seen  by  some  observers  fo 
take  plac^  in  the  nuelei  of  the  ^nglia  ceils,  the  process  seems  to  be  arrested^ 
and  does  not  go  on  to  the  complete  formation  of  new  cells.  fl 

Repair  of  the  spina!  utTVCS,  however,  is  cxiraplcte  under  favoi'abie  cif- 
eumstances.      The  new  nerve-tissue  is  reproduced  from  the  pre-existing 
nei*\'e- tissue,  and  not  from  the  connective  tissue  structures  which  form  |iart 
of  the  uerve-tnink.     When  a  nerve  is  cut  genemlly  the  whole  of  the  distal 
jK)rtinn  and  pai't  of  the  pi*oxiraal  degenerates,  and  tiie  new  embryonic  nerve- 
tibrils  spring  eliiefly  from  the  axis-cylinders  of  the  ^u'oximal  end*     Howel 
and  Huljer,  Warren,  and  others  descritte  the  process  as  follows.     The  s|iace 
between  the  divided  ends  of  the  nerve  fills  up  with  granulation  tissue.     On 
the  fciurth  duy  the  myelin  slieath  breaks  up  into  a  number  of  segment^ 
accompanied  by  a  breaking  of  the  axis-cylinders.     By  the  seventh  day  ^| 
active  proliferati^jn  of  the  nuelei  of  the  neurilejnma  is  seen.     These  nuclei 
migrate,  and  several  are  frecpiently  found  in  one  inter  nodal  ^}>at!e.     By  the 
fourteenth  day  all  the  myelin  has  been  absorbed,  together  w^ith  the  frag- 
ments c(f  the  axis-cylinders.     Protoplasm  now  begins  to  accumulate  around 
the  new  nuclei  until  a  continuous  fibre  is  formed  within  the  old  sheath.     It 
is  suppjsetl  that  a  new  sheath  is  formed  from  the  peripheral  layers  of  these 
protoplasmic  fibi-es^  while  the  old  sheaf h  iTecomes  part  of  the  endoneural 
eoimcctive  tissue.     These  fibres  event ually  change  into  complete   nerv&- 
fibres,  having  myelin  sheaths  and  axis-cyliuders»  but  experinit-'nt  has  sJiowa 
that  while  in  tlie  embryonic  state  they  are  capable  of  transmitting  nen^f 
impulses.     In  the  dtJg,  iT'tuni  of  function  begins  at  the  end  of  three  weej^ 
and  is  eomplete  in  three  months.     Tlie  best  results  are  obtained  in  imriMH 
diate  nerve-suture,  as  regenemtion  takes  place  more  rapidly,  although  eo^^ 
plete  degeufM'ation  of  the  peripheral  end  apjiarcutly  takes  place.     As^^ptic 
union  also  hastens  recovery,  owing  to  ihe  small   amount  of  gramUation 
tissue  present,  while  suppuration,  by  inciTasing  the  amount  of  granulation 
tissue,  makes  it  mon?  difticiilt  for  the  embryonic  nerve-fibi'cs  to  penetrate 
through  it.     Agaiu,  the  length  of  tinse  Ibr  recovery  will  increase  protxan^ 
tionately  with  the  amount  of  nerve-tia^ue  destroyetl  and  the  separation  q| 
tlie  ends.     If  the  reparation  of  the  ends  is  too  great  to  be  bridged  over  by 
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the  Dcw  nerve,  regeneration  will  cease  at  the  embryonic  stage,  and  a  bnlbous 
enlai^ement  will  form  at  the  end  of  the  nerve,  composed  chiefly  of  fibraiis 
tissue.  The  h>ngtT  the  distal  pcirtion  of  the  nerve  tlie  more  time  will  be 
required  fi«r  a  cure.  Cliuieal  exiR'rieiice  would  stt^m  to  teach  thtit  imuu'di- 
ate  union  of  a  nerve  with  restoration  of  function  is  i>ossil>le,  but  ]:>athology 
ha5  provctl  this  impr^i^sible,  owinj^  to  the  degenei*ation  wlik-h  always  tukc« 
place  of  the  distal  portion  of  ttic  nerve.  In  such  cases  tlie  apparent  ivturn 
of  motion  or  seni^tion  is  explained  either  by  the  anastomoi^is  of  the  pe- 
ri phcnil  bnuichcs  of  the  divided  nerve  with  other  nerves  which  hav^e  not 
been  cut  or  by  the  occurrence  of  the  so-callal  supplementary  or  vicarious 

seusibllitv. 

TREATMENT  OF    WOUNDS  J 

Wlien  wounded  surfaces  are  tree  from  germs,  re2:eneration  of  the  tissues 
will  take  place  quickly  with  the  least  develojmicnt  of  scar  tissue.  It  is 
also  true  tliat  healthy  tissues  will  destroy  or  remove  a  certain  number  of 
pathogenic  organisms,  and  recovery  will  take  place  without  distnrbaoce  or 
iiign  of  inHammation.  The  more  vascular  tissues  posscj^s  this  immunity  in 
the  greatest  degree.  Again,  the  scarcity  or  absence  of  a  suitable  food  for 
the  germs  will  so  inhibit  their  grow^th  as  to  render  them  almost  incapable 
of  mischief  Tlierefore,  to  enable  germs  to  prochice  their  effect,  tiu-y  must 
either  be  present  \n  a  w^ound  in  large  numbers  or,  the  vitality  and  resist- 
ance of  the  tissues  being  luwcrtil,  a  small  nnmlier  may  rapidly  multiply 
into  an  overwhelming  force,  or,  an  abundance  of  suitable  fuod  l>eing  pres* 
ent,  se|mniting  the  germs  from  the  resistant  action  of  the  tissues,  they  may 
fl<Mirish  and  increase  to  enormous  numliere,  Witli  these  facts  in  view, 
wound-treatment  will  lie  dircctcil  (1)  against  the  admission  of  germs  to  the 
site  of  a  wound,  (2)  to  keep  the  vitality  of  the  tissues  at  the  highest  point 
attainable,  avoiding  all  unnec^essary  damage  or  manipulation,  (3)  tu  the 
removal  of  all  fluids  and  material  that  ain  serve  as  a  germ  fotwl. 

Whatever  may  be  the  uatui\^  of  the  wound,  wliether  it  is  incised,  con- 
tused, lacerated,  or  pnnctureil,  whether  it  is  surgically  clean  or  infected,  our 
fij-sfc  rare  will  be  to  prevent  primary  or  further  infwtiou.  A  few  years  ago 
antiseptics  were  reVmi  upon  to  a  large  exteut  to  flcc<jm}ilish  this  purpose, 
but  the  increasing  knowledge  of  the  action  of  tliese  drugs,  and  of  how 
readily  they  are  deccuuposed  and  rendered  inert  in  tlie  presence  of  wound- 
fluids  and  living  tissues,  has  curtailed  their  use  very  materially.  As  far  as 
poa^ible,  all  articles  that  are  to  come  in  contact  with  or  near  a  wound,  as 
instruments,  ligatures,  sponges,  dressings,  or  towels,  ai*e  sterilized  with  heat, 
eitlicr  by  boiling  or  by  steam  under  pressure,  while  antise|>tics  are  nsetl  for 
the  hands  of  the  operator  and  his  assistants  and  for  the  disinfc<lion  of  the 
akin  adjacent  to  the  wound. 

The  most  important  factor  in  wound-ti'catment  is  the  avoidance  of  eon- 

'  It  ifi  almoi-t  imposL-iible  in  u  gtiurt  iirticle  to  giv«^  a  detaileii  viow  <tf  the  many  modern 
th«orie«  of  wound-treatment ;  lUerefore  the  more  importftiit  points  only  will  he  considered 
bcre. 
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tamiiiatlon  l>v  direct  contact,  so  it  will  not  Iw?  amis!^  to  nm  over  the  diflerent  i 
proceilui'es  of  au  ase[)tic  tccliiiiqne. 

Dmnfedion  of  Hantfs, — The  nails  are  first  carefully  cleaned  and  cutj 
next  the  hands  are  thoronghly  scriibbe<l  with  soap,  warm  water,  and  a  stiff i 
nail-lnush — the  water  l>eiiig  repeatedly  changed — for  five  or  preferably  tec 
minntet^.     They  are  then  rinse<l  in  cold  water,  washed  in  alcoliol  to  remo\ 
the  remains  of  the  soap  and   latty  materials  of  tlie  skin,  and  phiDged  in 
1   to  liXK)  bichloride  t^nlntion  fur  tliree  or  tVmr  miuntes.     The  mercuiy  isf 
removed  by  rinsing  in  sterile  water.     If  the  hands  have  been  recently  con- 
taminatcHl  with  pns,  fecal  discharges,  or  any  fee[>tic  material,  it  is  best,  after' 
the  suap  and  water  seriibl)ing,  to  nib  them  well  with  ground  n)ustaixl  and, 
water  for  a  couple  of  minntei^,  and  then  proti?efl  widi  the  alcohol  and  bi^ 
chloride  solution. 

Dimif'ciion  of  the  Fitid  of  Operation, — Whenever  possible,  tlie  child  is^ 
given  a  warn^  bath  previous  to  ojieratioe.  The  seat  of  operation  is  carefully 
shaved,  not  so  much  to  remove  the  hairs  as  the  superficial  layers  of  the  epider*J 
mis.  The  skin  is  now  gently  scrublied  with  warm  water,  soap,  and  a  l>rusJi  J 
cfij)otnal  attention  being  given  to  all  eiY^ases  and  fijhls.  The  soap  is  wasliedi 
aw^ay  with  clean  water,  and  the  part  rubl^ed  w^fth  ether,  alcohol,  or  tor(K*a- 
tine  to  remove  the  fits.  Next  a  moist  antiseptic  dressing  (1  to  2000  bi- 
chloride) is  applied,  and  this  is  to  be  removed  only  on  the  o|>erating- table* 
Here,  if  the  provisional  dressing  has  been  on  for  twenty  four  hours,  it 
well  to  rob  the  skin  again  with  alcohol  or  ether,  to  ituiovt  the  products 
that  have  been  secreted  overnight,  and  then  douche  witli  a  mercuric  solu- 
tion. In  young  children  with  delicate  skins  it  is  best  to  dilute  the  bichlo- 
ride solution  to  1  to  4000  or  1  to  5000^  lest  a  dermatitis  l>e  startcfl,  and  for 
the  stniie  reason  a  soft-soap  poultice^  which  sc»ftens  dirt  so  admirably  in  a 
tough  skin,  is  to  be  used  with  caution  only* 

SteHlization  of  Instmmenis. — AH  instrnments  must  first  he  thoroughly 
cleaned  w*ith  soap,  water,  and  a  brush.     Then  they  are  steriliwxl  by  boilingM 
for  five  minutes  iu  a  one  per  cf^nt,  smla  solution,  after  which  they  inav  l^e^l 
placed  in  trays  and  coverefl  with  sterile  water  or  simply  laid  on  a  sterile 
towel.     The  soda  in  tlic  solution  prevents  rusting.     As  the  sharp  edge  f>r^| 
a  knife  is  duHcd  liy  prolongt^d  boiling,  it  is  best  to  wipe  its  surface  withal 
alcohol,  and  not  drop  it  in  the  pan  w^itli  the  other  instrnmente  until  the  last 
minute  of  boiling.  H 

Sterilization  of  Drcsiitngs,  Goitze*SpongcSj  RondagcA^  and  Towds, — ^^ 
Dressings  at*e  usually  made  of  loosely  woven  cheese-clot li.  They  should 
be  cut  to  the  required  size  and  sbajie.  loosely  folrleil,  and  covered  with  %4 
piece  of  muslin.  The  sponges  arc  made  of  several  thicknesses  of  the  samel 
material,  the  frayed  tnlges  turned  in  and  basted  togctlicr  with  cotton  thi*ead;l 
or  some  may  prefer  little  balls  of  cotton  covered  with  gauze.  Abeorbentl 
t^itton  is  torn  or  cut  into  various-sized  pictM's  and  wrapjK^l  in  a  piece  of] 
muslin.  Towels,  if  new,  are  to  W  boihxl  in  a  five  per  cent,  socJa  «iohitionj 
for  fifteen  minutes  to  remove  fatty  materials,  then  rinsed  in  cold  water  and] 
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dried.  They  are  also  loosely  folded  and  covered  with  a  towel  or  piece  of 
muslin.  All  those  materials  are  sterilizcHl  with  stoam  under  pressure  for  an 
hour.  Care  must  he  taken  that  the  different  niaterials  are  not  tt^htly 
wrapped  or  folded,  m>  the  steam  must  liave  ready  atx'ess  to  all  parts  of  the 
dressings.  After  eterili/jition  they  are  cooled  for  a  few  minutes  in  the  air 
aad  stored  in  sterile  glass  jars. 

Sterilizatio n  of  SiU u  res  an d  Ligatures, — S i  1  ver  w i  re,  silk  worm  gut,  si  1  k , 
and  horse-hair  should  be  Ixjikxl  in  soda  solution  with  the  instruments  just 
before  oi>eration.  Silk,  which  is  sr>  frequently  eoveiTil  with  germs,  should 
be  previously  sterilized  with  the  dressings  in  steam  for  an  liour,  and  silk- 
worm gut,  owing  to  its  method  of  mauufaeture,  is  safer  when  it  has  been 
^ipaked  overnight  in  a  1  to  1000  mercurie  solution.  Catgut  is  rendered 
mfe  by  fractional  sterilization.  The  gut  is  soake<i  in  oil  of  juniper  for  a 
weekj  then  in  ether  for  two  days,  and  (inally  in  aleohol.  While  in  the  alco- 
hol it  is  boiled  for  half  an  hour  on  three  successive  days.  It  is  then  kept 
in  aleohol  until  used.  Water  rots  the  gut,  and  alcoliolie  solutions  of  anti- 
septics arc  so  feeble  as  to  be  valueless  for  disinfection  purposes. 

Dmnfedion  of  Sm-Sponges. — These,  as  they  are  bought  in  commerce,  are 
first  pounded  with  a  wooden  paddle  until  quite  soft,  to  remove  the  sand  and 
bits  of  coral,  and  wasliotl  in  cold  ^vllter.  They  are  then  soaked  for  twenty- 
four  hours  in  a  three  per  cent.  Itydrochloric  acid  solution,  to  remove  any  finer 
particles  of  sand  that  may  have  been  left,  and  again  wa^shed  in  water,  Next, 
to  remove  any  fat  or  albuminous  material^  they  are  placed  for  twenty-four 
hours  in  a  three  per  cent,  carbonate  of  sodium  sotutiou,  and  then  washed 
in  water  until  entirely  fi^e  from  tlie  soapy  feeling*  To  l>leach  them  they 
are  placed  for  a  day  in  a  seven  per  cent,  sulpliurous  acid  solution,  after 
whirli  they  are  again  washeil  in  water  and  stored  in  alctihol  or  in  a  three 
per  c«*nt.  carbolic  solution.  Previous  to  o|^ration  they  are  squeezed  dry 
and  rinsed  in  sterile  wa*er,  when  they  are  ready  for  use.  Heat  spoils  the 
elasticity  of  a  spMige,  and  mer^'ury  generally  stains  it  black. 

Glass  and  rubber  drainage-tulxjs  are  prepared  in  the  same  manner  as  the 
instniments.  The  large  dishes,  trays,  and  bowls  used  in  an  o|icration  ran 
he  sterilized  by  boiling,  but,  as  ihey  are  s^i  cunibersorac,  it  is  he^t  to  disin- 
fect them  mechanically  with  snap,  hot  water,  and  a  brush,  and  then  fill  them 
to  iiie  brim  with  a  1  to  500  bichloride  solution^  I^t  tbcm  stand  for  an 
lioiir  and  then  rinse  out  with  sterile  water.  Water  is  rendered  sterile  simply 
by  boiling,  but  when  it  is  to  come  in  cx>ntact  with  wounds  one  per  cent,  of 
sodium  chloride  is  added  to  render  it  more  bland  to  the  tissues. 

With  some  system  of  disinfection  iind  sterilization  like  the  above  men- 
tioneil  the  dangers  of  infecting  a  wound  by  contact  are  reduwd  to  a  mini- 
mum, but  the  price  to  be  paid  is  constant  vigilance  and  al^solute  attention 
to  detail.  If  your  hand,  a  ligature,  an  instrument,  touch  for  a  second  an 
unHterilized  object,  and  is  then  brought  in  njntact  with  a  wound,  the  most 
Haborate  aseptic  te<^hnique  is  absolutely  destroyinl,  luid  it  h  a  matter  of 
|Hire  luck  if  a  sterile  wound  results. 
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To  maintain  the  l^taUty  of  the  Tmnes, — All   chemical  antiseptics  ar 
irritating  t4>  wound-surfaces,  and  generally  the  more  powerlul  the  antiseptic 
the  greater  the  irritation.     A  three  per  cent,  carbolic  or  a  1  to  lOOO  bi^ 
chloride  solution  will  produce  cell-ne^'rosis  witli  the  formation  of  mnint 
slonghs» — ix\f  one  of  the  best  ioo<ls  tor  pathogenic  germs.     If  the  solutiG 
is  not  strong  euougli  to  produce  this  cauterizing  etJect,  it  will  at  least  ir 
tate  the  parts  and  hiwer  the  vitality  of  the  tissues.     There  is  no  doubt  that" 
antisepties  will  coniplctely  inhiliit  or  absolutely  destroy  germs  when  they^ 
are  grown  In  the  kborattiry  on  prepared  foods,  but  the  wnditions  that  aiJ^ 
present  in  living  tissues  are  abs^dutely  difterent.     Here  the  solutions  used 
do  not  reach  the  germs  in  a  sntlieiently  concentrated  form  to  kill  them,  and 
those  germs  that  lie  in  the  dt^jKr  tissuf^  may  not  be  I'eachetl  at  all.     The 
tissues  soon  dea>raj>ose,  precipitate  and  dilute  the  antiseptic,  so  that  its  id 
iiibitory  power  is  destroy b1,  iind  then  the  bacteria  remain  free  to  pro{>agat€ 
with  minute  sloughs  for  food,  in  the  ))resenee  of  a  tissue  whose  resist inj 
jiower  has  been  lowei*ed.     Hence  antiseptic  irrigations  are  giving  way  in 
favor  of  sterile  sidt  solution,  as  the  latter  w^ill  flush  the  germs  out  mechani- 
cally as  well  as  an  antiseptic,  aud  being  bland  to  the  tissues,  w^ill  not  lower^ 
their  vitality*     Some  surgeons  go  so  far  as  not  to  allow  a  drop  of  fluid  tdH 
come  in  contact  with  an  operative  womid,  preferring  to  wijie  the  tissues  fre^ 
from  fluids  and  blood -clot  with  dry  sterile  gauze.     Even  in  tresh  wounds 
which  have  been  contaminattil  by  various  kinds  of  dirt  antiseptic  irrigations 
may  be  dispensed  with^  and  the  wound  cleansed  mechanically  by  cutting 
away  the  severely  contused  and  laccniteti  tissue,  scraping  with  a  curette,  and 
wiping  dry  with  sterile  gauze  or  flushing  with  a  sterile  solution.     Infecticius 
material  that  cannot  be  removed  in  this  manner  is  not  likely  to  be  de- 
stroyed by  antiseptic  irrigations.     For  uninfected  wounds  dressings  con- 
taining antiseptics  have  been  replaced  by  sterile  gniize.     A  sublimate  gauze 
is  not  only  dangerous  on  account  of  its  fi-equently  irritating  a  delicate  skin, 
but  also,  on  aceoimt  of  its  mcthml  of  preparatioD,  it  is  often  contaminate 
with  germs.     Tlie  unavoidable  handling  necessitated  in  the  course  of 
drying,  cutting,  foltling,  and  storing  makes  it  extremely  uni-eliable,  esp 
cially  as  the  sterilization  of  the  material  is  the  fii*st  step  in  the  ])roces§  and 
not  the  last*     Agaiu^  the  idea  that  antisejitics  must  he  present  in  a  dressing 
to  keep  the  discharges  sweet  and  clean  has  been  disproved  by  Neuber,  who 
demonstrated  that  the  dryness  of  a  dressing  was  its  best  safeguard  from  in- 
fection.    He  showed  that  a  sterile  diTSsing  sattimted  with  the  disc*hai^!i€«™ 
of  a  fresh  wound  would   remain   swei't  tor  an   indefinite  period  if  rapil^l 
evaporation  Avcre  allowed  to  take  place.    In  this  way  a  wound  is  practi<*anv 
convcrtt^il  into  a  sulxiutancous  injury,  the  dricfl  dressing  acting  as  a  seat 
For  the  same  reason  the  various  drying  and  antiseptic  powders,  of  whic 
iod*)forra  is  a  type,  are  no  longer  necessary,  as  they  not  only  have  a  tondenc 
to  cake  al>out  the  wound  and  prevent  the  disfi-harges  from  being  al:)sorlKHl  by 
the  dressing,  but  al*_)  are  oceasionally  the  carriers  of  gt*rms,  unless  they 
Lave  been  carefully  disinfected  just  previous  to  use.      For  suppuratini 
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wounds,  where  the  secreti*JDS  are  thick  and  often  contain  masses  of  decom- 
posing material  J  a  dry  dressing  is  not  advisable,  as  the  eva|>f>ration  favors 
a  crnsting  of"  the  di.scharge^i,  aod  as  a  coiiscqaeiice  a  penning  in  of  the  irri- 
tating  material.  Here  a  moist  dressing  is  bc^st,  as  it  more  readily  absorbs 
the  thick  discharges.  Tlie  parts  may  be  lightly  dusted  with  iodoiorm,  and 
sterile  ganze  wrnng  ont  in  an  antiseptic  solution  or  in  sterile  water  ap- 
plie<l,  the  whole  Ixing  c-overed  witli  waxed  pa^wr  to  prevent  evaporation. 
Such  a  dressing  should  be  frequently  eJianged,  In  wounds  communicating 
witli  the  digestive  tract,  as  of  tlie  mouth,  auus,  or  rectum,  iotloform  is  very 
useful  in  preventing  the  septic  pnx^esses  which  are  likely  to  follow. 

The  question  of  drainage  dej>ends  largely  upon  the  judgment  of  the  sur- 
geon, as  no  hard  aud  fast  rules  can  be  laid  down.  In  aseptic  wounds^  where 
the  discharge  is  bloody  serura,  no  drainage  material  will  be  recfuircHl,  even 
though  the  wound  is  large  aud  deep.  If  complete  approxiraatiou  of  all  the 
woundeil  tissues  cannot  be  made,  and  some  dead  spacer  remain,  it  is  gt*ner- 
ally  sufficient  to  leave  one  or  both  of  the  angles  of  the  wound  slightly  pata- 
loufi,  or,  by  placing  the  sutures  fait  tier  a|mrtj  leave  spaces  iroiu  Avhicli  the 
serous  ooze  can  escai>e.  Should  the  surgenn,  however,  believe  di'ainage 
necsessary,  a  strip  of  gauze  or  a  small  rubl^er  tul>e  is  tlie  best  material  to 
'  use.    The  practice  of  laying  in  a  wound  strands  of  catgut  for  a  drain  is  dis^ 

B      tinclly  bad.   Catgut  has  very  small  capillary  powers,  besides  which  it  swells 
"       greatly  in  the  presence  of  moistiUTj  frequently  forming  a  plug,  preventing 
the  escai>e  of  serum   instead  of  aiding  it.     Healthy  tissues  will  rradily  re- 
al)6orb  a  quantity  of  serous  discharge.     In  infected  wounds,  and  also  in 
thoee  in  which  the  vitality  of  the  tissues  has  been  much  lowered  by  bruising 

tand  tearing,  free  drainage  will  l>e  iwjuired.     The  free  evacuation  of  pus  is 
the  best  safeguaixl  against  septicflemia.     Here  rubber  or  glass  tubes  must  he 
used,  dB  gauze  strips  will  not  drain  pus  well.     In  large  lacerated  and  con- 
tused wounds  dminage  is  uscil  to  prevent  distention  and  pressure  on  tissues 
whose  spark  of  life  needs  every  encouragement. 
In  conclusion,  we  may  say  that  the  danger  of  sepsis  is  proportionately 
increasetl  with  the  uunil>cr  nf  articles  brought  in  contact  with  a  wound.    If 
one  assistant  is  sufficient  for  an  operation,  why  have  two  or  three?  as  every 
pair  of  hands,  no  matter  how  carefully  prepai*ed,  is  an  additional  menace, 
Jf  a  few  simple  instrunu*nts  will  suffice,  do  not  have  a  number  of  compli- 
cated ones,  as  complicated  machinery  is  difficult  to  clean.     If  a  simple 
bterile  gjiuze  dressing  answers  every  purjx)se,  do  not  add  as  an  extra  pre- 
'  <5aution  drying  and  antiseptic  powders  or  silver  leaf  or  any  other  material, 

I  its  you  defeat  vour  object.     At  best,  such  materials  are  useless  on  a  sterile 


ANAESTHETICS  AND  ANAESTHESIA. 


By  GWILYM  G,  DAVIS,  MB.,  M.HC.S.  (Em) 


The  clioiee  of  anaesthetics  for  tlie  pnjdijction  of  general  anAsfboh 
limits  itself  practically  to  ether  aud  clilonjform,  WLile  many  otlier  fl^nUft 
liave  been  used  to  a  gi"eater  or  less  extent,  they  have  not  suoceeiled  in  dtf- 
plaring  or  in  showing  themselves  more  desirable  than  those  tmnic*d.  TW 
rivalry  of  these  two  ana??!thetics  still  continues,  but,  ap|)arently,  etlier  hai 
established  itself  more  firuily  in  the  estimation  of  the  profes^sion,  while  in 
many  tases  the  use  of  ehloroform  has  been  abandoned.  This  is  [KirUculiriT 
the  case  on  the  Continent  The  relative  mortality  of  cliIon:»fonn  to  ether, 
as  given  from  a  very  large  number  of  statii^tics  collected  by  Dr.  Gti»r;geM. 
(ioiild,  IS  nearly  five  to  one, — ^that  is,  chloroform  is  five  times  mori*  dnn^row 
than  ether.  8ansom  *  states  tliat  **  The  mortality  fnjm  cidoruforin  adminis- 
tration does  not  diminish.'*  Public  opinion  in  most  paitei  of  Americtii? 
decide<ily  against  the  use  of  chloroform,  and  the  Um»  of  a  |iatieDt  frum  it  it 
aj>t  to  do  the  physician  considerable  professional  harm. 

The  advantages  possessed  by  chloroform,  to  my  mind^  fail  to  overwiwt 
these  objections  except  in  rare  instances.  Surgeons  are  apt  to  prefer  mvi  m* 
those  agc^nts  to  which  they  are  most  accustomed.  In  his  article  on  thifiMt 
jwt  in  vol,  iii.j  Dr.  A II  is  commends  chloroform,  but  he  d<x^  so  solely** 
the  condition  that  it  shall  l>e  properly  arl ministered.  This  is  doubtlcsi  tbe 
jiositioii  taken  by  most  of  those  svho  use  it,  but  it  has  bis^u  in  li»e  now  fifty 
years,  and  if  it  is  true,  as  no  doubt  it  is,  as  Sansom  says,  that  deaths  &«m 
chloruform  continue  as  numerous  as  ever,  it  shows  that  as  yet  ire  Iui^t  nc^ 
means  of  safely  admitiistering  it,  and  any  one  who  examines  the  m\if^ 
will  be  convinced  tliat  the  search  for  a  safe  method  luis  \x^n  exceeiliaijly 
diligent.  That  care  in  administration  will  avoid  some  fatalities  is  umliote* 
edly  true,  but  it  is  e<|ually  true  that,  in  spite  of  the  most  careful  ackiiiiMi' 
tration,  deaths  are  lialile  to  fjccnr.  Tlie  drug  in  its  very  esssudce  fceat^^ 
dmdly  quality  that  is  apt  at  any  moment  t^j  show  itself  in  spite  J^ 
utmost  care  and  watchfulness. 

Chloroform  has  bw^n  claimed  to  Ifc  pecidiarly  suitable  for  r-iiililrt'l'F 
both  on  account  of  Its  sup|K»sed  grcatci"  safety  in  the  young  and  on  aut^uu* 


'  Bnihh  Medicul  Jtmrrml,  T8H  ^<^l'  »"»*  P*  l^W* 
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of  its  pleasantness  and  I'ase  of  administratioiK  That  it  h  slightly  safer  iu 
Licliildren  than  in  adults  is  possibly  true,  I  jut  ouly  because  fhiklren,  from  a 
physimi  staud -point,  are  apt  to  be  healthier  thau  adults*  Damaged  kidneys 
and  \veake!ied  heads  aud  depressed  viiality  generally  aiH?  less  common  iu 
children.  The  reeuperative  povvei"s  of  ehildlnxKl  surpass  those  of  the  adult, 
r  This  adv^antage,  however*  is  not  sufficient  to  justify  the  selcf.*tion  of  the  more 
mgerous  drug,  for  it  dtj<?s  not  exist  to  anytliing  like  the  extent  popularly 
Dr.  A  His  says,  **  The  sup|>osed  immunity  enjoyed  by  oliildren 
not  borne  out  by  statistics  or  clinical  {iractice.  Deaths  have  oeeurnxl  in 
Nearly  life,  and  won  hi  he  more  frequent  were  oj>erations  as  common  in  child- 
hood as  in  adult  life,"  Wfxxlhonse  Braine*  says  that,  while  it  has  bei^n 
advised  not  to  give  ether  under  five  or  over  sixty  years  of  age,  sueh  has 
been  contrary  to  his  experieuee,  George  H,  Bailey^  says  he  would  sooner 
use  ether  for  the  extremes  of  life,  and  that  "  most  certainly  the  young  die 
nnder  chlortjform,  aud  tfie  stimulaiion  is  gotxl  for  tlie  old/*  Rudolph 
Kundrat,*  out  of  twenty  deaths  from  chloroform,  gives  eight  as  being 
fifteen  years  of  age  or  younger.  This  would  sccni  to  indicate  that  the 
young  are  more  likely  to  he  killed  than  adtilts.  Kuykeudall  *  gives  a 
t}*pical  case  of  death  in  a  boy  aged  six  years,  the  licart  ceasing  before  the 
rwpinition.  Cliildreu  are  more  susceptible  to  the  action  of  autesthctics,  as 
well  as  other  agents,  than  are  adults.  They  come  more  readily  under  their 
influence  aud  recover  more  quickly  from  their  effects. 

It  being,  then,  admitted  that  the  supposed  jraniuuity  in  childhood  is  not 
enough  to  justify  the  use  of  chloroform,  let  us  see  what  other  reasons  there 
may  l)e  for  its  preference.  The  unjikasant  ftdor  and  jningency  of  ether 
constitute  a  serious  objection  to  its  use  in  childhood.  Children  almost  uni- 
versally oliject  to  the  adrainistmtion  of  ether.  Its  pungency  at  once 
Irouses  their  opposition.  Ordinarily  this  is  not  a  serious  thing.  They 
come  under  its  effects  so  soon  that  the  pericjd  of  struggling  is  s-hort.  In 
some  cases,  however,  partieidarly  in  jirivale  juiictice,  it  is  desirable  to  avoid 
arousing  the  op|K)sition  of  a  child,  and  then  it  is  neccssar}^  to  use  chloro- 
form. When  such  is  the  case,  it  is  my  practice  to  begiu  the  amesthesia 
with  chloroturm  aud,  as  soon  as  the  child  is  under  its  influence,  change  to 
ether.     The  danger  is  thus  reduced  to  a  minimum. 

In  aftectious  of  the  respiratory  jmssages  chlorothrm  h  preferalde.  Thus, 
in  tracheotomy,  if  any  ana?stlietiG  at  all  is  to  be  given,  cfdoroform  is  prob- 
ably the  l>etter:  ether,  even  in  healthy  subjects,  ]n'oduces  an  abundant  flow 
of  tenacious  nuicus.  In  healthy  children,  however,  this  is  not  liable  to 
protlu(!e  anv  bad  effet^ts  on  tlie  lungs»  Woml house  Bmine  states  that  he 
has  never  seen  bront*hitis  in  a  baby  due  to  the  administration  of  ether. 
When,  however,  the  trachea  is  compressed  or  oedema  of  the  air-passages 


*  Praclitiom-T,  {}^ilohvT,  1896,  p.  SOS. 
»  Ibid.  p.  371. 

»  WieriLT  klinisdic  Wothenacbrift,  1895,  Ed.  viii.  B».  1,  26,  44,  G4. 

•  Mcdieul  Sentinel,  vol.  iii.,  1896,  p.  Sil. 
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threatens,  the  use  of  etlier  is  to  be  avoided  and  cldui-oforra  to  be  preferred,, 
III  opemtions  on  tlie  mouth,  where  it  is  im[»osaiblQ  to  keep  the  j>atieiij 
iijider  ether  exeejit  by  interrupting  too  much  tlie  oper-ative  prtKX?dure9|j 
a  stronger  anaesthetic,  as  chloroform,  either  pure  or  with  etlier,  is  desirable, 
In  operating  for  cleft  palate  ttiis  is  jiarticularly  the  tsise.  It  should  nnt  Ije' 
forgotten^  however,  that  chloroform  mixtnrre  are  almost  or  quite  as  dan- 
gerous as  pure  chloroform.  The  A.  C,  E.  (alcohol,  one  jmrt ;  cliloroforni, 
two  i>aits;  ether,  three  paitsj  mixture  has  not  demonstrated  that  it  is  to 
any  gr^t  degree  safer  than  chloroform  alone,  and,  akhougii  it  Ijas  been 
before  the  profei?siou  for  fifteen  or  more  years,  it  has  not  succeede<l  in  estali- 
lishiug  its  value  as  a  bettcT  anaesthetic  than  ether  or  chloroform  alone. 
Gurlt  in  1894/  from  a  large  number  of  cases^  gave  one  death  from  chloro* 
form  in  two  thousand  six  himdret^l  and  forty-seven,  and  with  ether  and 
chloroform  mixed,  one  in  eight  thousand  and  fourteen.  Joseph  White* 
states  that  the  A.  C.  E,  mixture  is  eeiiainly  less  depressing  than  chlowform, 
and  apparently  not  more  irritating  to  the  pulmonary  mucous  raembiiiue. 
In  an  administration  of  fourteen  hundretl  and  thirty-three  cases  he  states 
that  he  has  never  seen  any  but  favorable  results.  The  use  of  alcohol  added 
to  ante&thetic  mixtnix^a  is  objectionable  on  account  of  its  less  volatility  and 
slower  elimination.  The  patient  does  not  so  readily  recover  from  its  effects 
as  when  either  ether  or  chloroform  is  used. 

The  object  of  adding  ether  to  chloroform  is  to  stimulate  the  circulatory^^ 
system.     That  it  does  so  primarily  there  is  no  doubt,  but  later,  aewjnling 
to  II,  C.  Wood/  the  pressure  falls,  so  that  it  then  becomes  useless  as  an 
agent  wherewith  to  eoimteract  the  depressing  effects  of  cidoroform.     The 
Lancet*  gives  the  following  as  a  typical  example  of  the  usual  onset  ot 
dangerous  symptoms  under  the  A.  C\  E.  mixture.     "  Three  minutes  aft< 
the  anesthetic  had  been  stopped  the  pulse  was  observed  to  grow  weak,  nm 
in  a  few  seconds  to  stop.     The  respiration  continued  for  fully  five  minuti 
after  this;  no  loss  of  color  was  seen,  although  just  before  the  cessation  of 
the  ])ulse  the  lips  became  congested."     It  was  evidently  a  case  of  failure  of 
the  circulation.     Dr.  Mcurs,  in  operating  for  cleft  palate,  uses  one  part  of 
chloroform  to  three  or  four  parts  of  ether,  and,  should  a  more  powerful  an- 
DBSthetic  than  ether  Uq  desiretl,  I  would  be  inclined  to  ibllow  his  exauij>le. 
Should  an  opcTation  be  necessary  in  a  child  suffei-rng  from  albuminuria,  my 
preference  would  likewise  be  for  chlomform.     There  is  n<»  doubt  that  ana 
thetics  have  considerable  effect  on  the  kidneys,  often  causing  a  t4?ni|>orar 
albuminuria  wlien  none  has  been  detected  prior  to  the  operation,  and 
creasing  the  amount  of  albumin  wfien  previously  present,     Chaput,  An- 
gelesco,  and  Le  Noble/  in  a  series  of  one  hundred  and  sixteen  ceases,  found 

»  GeseiUchftft  fur  ChJrurgie,  Herlin,  18114 

*  Tmnsticliona  uf  iho  MeiJical  S«x:iety  of  Londun,  vol.  xvii,,  18H,  pp»  206-22Qi. 
'  Dennis,  SvBlem  of  Surgcr)'. 

*  VoL  L,  1895.  p,  237. 

*  Bulletins  et  Meni,  do  la  Sociefi  df  Chirurgie,  1896,  t  x%i  pp.  368-389. 
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less  reoal  disturlmnre  after  ether  than  chloroform.  Eisendmth,*  however, 
ill  one  hum] red  aiiil  tlifrty  trases,  seventy  chloroform  and  sixty  ethcrj  found 
that  tlie  amoiujt  of  albumin  wa«  greater  after  ether  than  ehluroform  in  the 
proportion  of  tbirty-two  to  twenty-five;  alwo  that  the  changes  are  less 
marked  in  children  than  in  adults.  When  tlie  (jiiestion  of  renal  disturb- 
anee  is  a  prominent  factor,  as  little  of  the  anaesthetic  as  possible  should  be 
gii'en ;  this  van  \)e  favored  both  by  shortening  the  time  of  operating  and 
by  the  use  of  chloroform. 

Nausea  and  vomiting  in  children  are  usually  neitlier  so  persistent  nor 
flo  depressing  as  in  adults.  They  are  to  be  avoided  by  seeing  that  the 
I>atient's  stomach  is  empty  at  the  time  of  operation.  It  is  preferable  to 
o}>erate  in  the  morniug.  The  stomach  tliereby  has  an  opportunity  during 
the  niglit  of  emptying  itself  of  aiiy  solid  foixl  that  has  U-en  ingested 
during  the  previous  day.  On  the  day  of  oi>eration  a  small  amount  of 
lit|uid  fixKl  may  l)e  allowed,  but  sIk^uM  Ix^  taken,  if  jjossible,  three  hours  pre* 
vious  to  tlie  administration  of  the  aniesthotic.  Vomiting  in  ebildn-n  is  usn- 
aliy  a  much  milder  process  than  in  adults;  in  children,  however,  the  weak- 
ening effect  of  lack  of  food  is  mort?  marked.  For  these  reasons  it  is  not 
desirable  to  enforce  abstinence  fnjm  iV>c>d  for  so  long  before  ojierat ion  in  chil- 
dren as  it  is  in  older  }>eople.  Beef  tea  or  a  clear  «onp  is  preferable  to  milk, 
which  is  liable  to  he  vomited  in  the  form  of  clots.  Minor  operations  re- 
quiring the  use  of  an  auEesthetic  are  more  aj>t  to  be  nndertakeu  in  children 
who  liave  recently  eaten  solid  food  than  in  adults.  Care  should  be  taken 
that  this  does  not  occur.  Children  are  inclined  to  bolt  their  food  inslead 
of  pro[jerly  chewing  it,  and  their  stoniacljs  are  liable  to  contain  luix-cs  of 
meat  of  considerable  J^ze  which  may  readily  produce  serious  trouble  when 
vomiting  takes  plac^.  I  once  nearly  lost  a  case  of  circumcision  from  this 
cause. 

The  effect  exerted  by  anaesthetics  on  the  vitality  of  the  jiatient  is  an 
imjiortant  one.  Anaesthesia  is  a  distinctly  abnormal  condition.  It  cannot 
l>e  kept  up  indefinitely  or  it  will  cause  dt^th.  Therefore,  other  things  being 
equal,  the  j>L*riod  of  atiiesthetiziition  should  be  shortened  as  much  as  possi- 
ble. Untluly  prolonged  anaesthesia  weakens  the  jmtient  and  tends  to  lessen 
the  cliances  of  i-eeovery.  The  b<«t  criterion  we  bave  of  judging  as  to  the 
titrength  or  condition  of  a  patient  is  probably  the  pulse.  Sbot4i  and  col- 
lajise  show^  very  markedly  in  the  weakening  of  the  pulse.  Of  course  there 
are  other  signs,  such  as  a  blanching  of  the  face,  shallow  respinitiou,  and  ab- 
i^eDce  of  rerte.ves,  hut  if  the  pulse  continues  regular  and  of  good  strength 
there  is  usually  no  cause  for  alarm. 

The  constitutional  eflects  of  ether  and  those  of  chloroform  are  very 
different.  There  has  l>een  much  discussion  of  recent  years  as  to  whether 
eldoroform  kills  by  paralyzing  the  heart  or  respiration.  The  practit^al  cli- 
nician need  be  little  concerned  about  it.     He  should  know,  however,  tltat  it 

»  Arcbiv  fur  Kinacrheilkundc,  1896. 
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has  been  positivoly  dc mi)uslmteil  auJ  imiv^ersally  atvcjitcd  that  chlomform 
lias  a  very  distiuet  tleprossant  at^tion  on  the  circulalion.  Whether  this  is 
due  to  a  dii'ect  actiau  on  the  heart  limAi]  ils  mahitained  by  Professor  Woodi^l 
or  on  the  va.so-motor  system,  as  held  by  ProR'ssur  Hare,  raakt^  but  littl^^" 
diflerenee:  it  is  still  tlie  eirenliilory  system  that  is  aHeetc^d.  Tlie  Hydera- 
bad com  mission,  while  admitting  that  chlorofonn  depressed  the  eircnlation, 
hehl  that  the  respiratory  function  was  first  paralyzed,  and  that  death  ea 
through  this  and  not  through  eaitiiae  jiaralysls. 

The  effeet  of  the  statements  of  the  Hyderabad  commission  has  lieen  to 
eanse  tlu^  profession  to  magnify  the  importance  of  respiratory  symptoms 
and  minimize  tiie  impurtanw  of  eireuUitory  ones.  Wliile  there  lias  been 
this  dispute  about  the  pathology  of  chloroform  deaths,  there  has  been 
dispute  as  to  the  elinical  featurt»s.  Ever  siuee  the  intrmlurtiou  of  chioi 
form  cases  have  Ix'en  tjccmrring  in  which  the  circulation  suddenly 
the  patient  tTjlhipst^s,  and  deatli  ensues.  Joseph  White,'  speaking  from 
jfersonal  experience  of  over  seven  tliousaud  aniesthesias,  says  of  chloroform 
that  *^  warning  of  approaching  danger  may  be  ^thered  from  the  rapid  en- 
feeblenient  and  flickering  of  pulse  which  (as  tar  as  my  own  experience  lias 
gone)  has  almast  invariably  ushered  in  ihe  crisis  of  danger/'  Hewitt,  in 
the  distnission  of  White's  pn]MT,  said  that  ihe  HyderaUid  connnii^sion  had 
atten)ptal  to  lead  the  profession  iLstray.  Professor  Hare  in  his  last  juiper 
read  Ix^fure  the  Philadelphia  College  of  Physicians,  January  6,  1897,' stated 
that  chlorotbrm  produet^c)  its  effects  on  the  circulation  by  paralysis  of  the 
vaso-motor  system,  and  that  the  symptoms  were  those  of  hemorrhage,  the 
imtient  being  bkxl  into  his  ow^n  vessels.  The  committee  of  the  British  Medi- 
cal Association,  in  1880,  were  probably  very  near  the. truth  whfu  they  stated 
that,  wiiile  ehloroform  always  protlucefl  lessened  bloiMJ-pri^ssure,  it  had  at 
times  a  most  capricious  cHect  on  the  Iteart's  actioUj  the  pressure  Ijcing  re- 
duced witii  sudden  mpidity  almost  to  7u7,  wliilst  the  pulsations  were  greatly 
retarded  or  even  stopped. 

Theeflect  of  ether  on  the  circulation  has  not  been  so  elaborately  studied. 
It  is  a  well-kuow^n  fact,  however^  that  it  is  not  nearly  so  depressing  as  is 
chloj'oform,  and  it  jvractically  never  causes  sudden  death  as  does  that  druj 
H.  C  Wot>il,  one  of  our  liest  authorities,^  states  that  during  etherizati 
there  is  usually  a  pronounced  rise  in  the  arterial  pressure,  M^hich  is  com- 
monly mauitaim^l  even  tlirough  a  prolonged  nareosis,  and  may  continue 
after  manifest  flu  hire  of  the  n^[>iration.     Sooner  or  later,  if  the  inhalation 
be  contiuuedj  the  rise  of  arterial  pleasure  is  followed  by  a  fall,  Mdiicli  may 
progressively  increase.     Again,  in  exceptional  eases  the  stiuuilant  influent 
of  ether  upon  the  circulation  is  very  slight  and  transient. 

Both  ether  and  chloroform  are  hable  to  produce  serious  altemtions  h 
the  respiration.     The  respirations  should  Ix;  sufficiently  full  and   firo 

^  Trunsaciioos  of  tlie  Merliciil  Society  of  London,  voL  xvii.,  1894* 
'  Tbcrapeutie  GazetU?,  February  15,  1897. 
*  Dennis,  System  of  Surgery,  vol  i.  p.  660. 


AXjESTHETICS   and  AN^ESrnESIA, 


971 


draw  tlie  air  well  into  the  lungs.  If  tliey  aro  slmllow  it  is  a  bad  sign. 
Hewitt'  pertinenlly  remarks  im  tljis  puint  (Imi  lie  was  astoiiiyhed  iu  fiod 
tli:it  pliysiologisls  regarded  res(umUoa  as  pmeeeding  ao  luiig  as  eei'taiii 
ieeble  and  fitful  contmotions  about  the  chest  and  alxlumen  persisted, — 
contractions  which  were,  and  for  some  time  had  been,  uiterly  unable  to 
cause  the  sliglitest  ingress  or  egress  of  air.  Praetiral  surgeons  should 
be  cart»fnl  that  they  do  not  fall  into  the  same  en*<jr.  Cyanosis  is  no 
proof  of  lack  of  respiratitm,  but  it  is  of  want  of  oxygenation  oi*  the  blood. 
The  case  publisliKl  by  Stratton "  is  an  example  of  tliis.  The  patient 
was  a  man  aged  tliirty-fuur  yeai-s.  The  operation  was  finislied  when  he 
became  cyanosed,  and  the  pulse  was  lost  at  the  wrist.  Cyanosis  quickly 
increascni  in  intensityj  but  respiration  was  rapid,  fi'ee,  and  fnll,  graduallv 
Jailing  until  voluntary  respiratory  efforts  ceased.  Death  evidently  occurred 
from  heart-failure. 

ADMINISTRATION    OF   ANESTHETICS.     • 

Before  beginning  the  administration  of  an  aneesthetic  the  aneesthetisier 
should  be  informed  of  the  condition  of  the  kidneys  and  lungs.  If  albu- 
aiinuria  is  present,  he  sliould  be  aware  of  it  beforehan<l.  If  tlie  jwtienl  lias 
hronclutis,  advtinced  lung  disease,  or  cmpycnia,  this  likewise  slioukl  l>e 
■  known  to  him.  He  shoukl  listen  to  the  heart,  so  as  to  be  informed  as  to 
the  existence  of  any  advanced  organic  disease  thereof.  Any  obstruction  to 
breathing  through  the  nostril  shonkl  be  noticed,  and  the  mouth  examined 
to  be  assured  that  it  contiiins  no  false  teeth,  tobaeco,  chewiDg-gnni,  or  other 
foreign  substance.  As  tl\e  patient  is  liable  to  vomit,  a  basin  should  Iw^  at 
hand,  also  a  tiiwel.  A  cou[)!e  of  small  sponges  on  forct^ps  will  l>e  of  s<*rvice 
to  clear  the  throat  of  mucus.  It  may  bei*ome  necessary  to  open  the  tightly 
clinched  jaws.  For  this  purpose  a  wooden  wedge  three  inches  long  by  one 
inch  thick  is  one  of  the  bt;\st.  A  gag  should  also  W  at  hand,  the  pails  which 
touch  the  teeth  being  covered  with  rubber  tlrainage-tube,  as  thereby  the 
liability  of  bri^aking  the  teeth  la  lessened.  This  pi^caution  is  not  infre- 
quently overlooke<1.  Some  instrument  should  he  provided  wliercwith  to 
pull  out  the  tongue.  One  of  the  nmny  tongue- forceps  on  the  miirket  will  do. 
The  use  of  a  haemostatic  forceps  for  this  purpose  is  not  to  Ik*  ent^u raged* 
A  tenaculum  is  eflfiracious  if  introduced  well  back  in  tlie  tongue.  I  value 
aqua  animoniae  highly  as  a  mc^ns  of  stimulating  the  respiration  and  re- 
Horing  the  patient.  It  should  not  be  too  old  or  it  will  have  largely  lost 
its  strength.  In  nshvj;  it  tlie  bottle  should  never  lye  presented  to  the  nose 
of  the  jmtient,  Tlie  cork  may  Ik>  held  in  front  of  the  tiose,  or^  Ijettcr,  a 
Imall  amount  may  be  jKmre<l  on  the  fingers  of  the  anoesthctizer  and  held 
to  the  nose  and  month  of  tlie  patient.  It  is  sur()ri>i ng  how  quickly  shallow 
respiration  resjionds  to  this  drug  and  becomes  free  and  I'ulk     A  hyjMxlernne 


1  Prtictitioner,  October,  WW, 

*  Occidental  Medicitl  Time^,  Sucmrneiito,  1895)  vol.  ix.  pp.  B~13. 
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^^m^  jdbilriJ  be  ljaml>%  tc^getfaer  with  siieh  stimulant 

.mmnL  Personally  my  preference  is  for  strycKixir 
ttoMfc  90J  timture  of  digitalis^  five  drops,  ailiiiinrBtc 
I  nnirr  ilnrtn;;  and  soon  after  an  o|»i'nitiyo  if  bhock  i^_ 
T^  ibese  may  be  addetl  one-liundriHlth  tjf  a  grain  ol^ 
^oe^L  TUe  aniestlietizer  sliauld  also  be  prepared  to  assi&t  in 
imiihrtlTtit;  chloroform  colla|)se.  The  heiid  of  the  patien^H 
Jlijiti  hi  toatwil  urn^  tJie  body  mised.  A  pad  should  bf  buund  tirmly  g^| 
1^  abJuittL'ti^  Arti5ciul  respi ration  may  be  performed,  preferably  by  tlie 
mgljhtfiyif  SlhrcBter.  Flex  the  forearms  011  the  anus,  and  grasp  an  ell 
in  wek  hm^  Crofi.s  the  patient's  arms  on  the  chest  and  press  firmly  ' 
i^  lllii^  expelling  the  air ;  then  draw  the  elbows  down  and  ont  away  fn 
^t  kodv  and  up  directly  abuve  the  head^  llms  exj>andin[^  the  chest  amf 
^ImwIi^  the  air  in.  These  motions  should  he  made  at  the  rate  of  frooi^ 
iHe^n  to  twenty  ]x^r  minute.  ^m 

Thie  nietliod  of  rhythmical  tnietion  of  the  tongue  (of  Laborde)  has  lately 
been  tisctl  in  France  witli  favorable  results.     It  eonsists  in  grasping  tl 
tongue  and  drawing  it  foreihly  forward  at  intervals  of  a  few  seeonds. 
is  of  too  recent  introduction  to  decide  positively  as  yet  as  to  its  value, 
Kouig's  method  of  intermit  tent  compression  o%'er  the  region  of  the  bear^H 
has  also  been  rceomnieudcdj  but  has  not  found  general  acceptance  as  y<?^^B 
Electricity,  although  before  the  profession  a  long  time,  has  iaile^l  to  show 
itself  of  any  real  service. 

Disturbance  of  tlic  respiration  to  a  more  or  less  serious  degree  occurs 
constantly.  Wlien  slightj  it  is  often  caused  by  the  tongue  and  epiglottis 
tailing  back  or  by  an  accumnlation  of  mucus.  This  latter  can  be  removeij^ 
by  sponging.  The  obstruction  arising  from  the  tongue  and  epiglottis  can  ■ 
usually  be  removed^  as  advised  hy  Howard,  by  forcibly  extending  the  head. 
This  should  be  aeconiplishti.1  by  pressing  the  chin  from  IjcIow  upward  and 
Ijackward  to  an  extreme  degree.  In  [lulliug  the  tongue  forward  by  means 
of  a  forceps  or  tenaculum  it  should  not  be  pulled  down  over  the  lower  teetli, 
but  upward  and  forward  as  advised  by  Hare  and  Martin.  They  also  ad- 
vise  extending  the  patients  head  aud  bringiug  it  forward  in  the  positic 
held  in  running. 

Wheuj  in  performing  artificial  j-espi ration,  no  air  is  observed  cnterit 
and   leaving  the  chest,  Alexander  Maelenuan  atlvises  tracheotomy.*     He" 
gives  three  cases  in  which  this  was  successfully  done.     Five  causes  of  ob- 
Btruction  are  given^ — ^viz,,  1,  tenacioas  secretion  in  the  larynx  or  traeliea  ^ 
2,  spasm  of  the  cords;  3,  cedema  of  the  larynx;  4,  vomited  matter;  5, 
combination  of  two  or  more  of  the  above  conditions.     In  addition  to  thesd 
it  seems  to  me  that  at  times  the  epiglottis  is  hehl  so  firmly  down  on 
larynx  by  s^msm  or  attempted  inspiration  as  to  frustrate  all  efforts  lo  di 
lodge  it  by  altering  the  position  of  the  head  or  by  traction  on  the  tongue. 
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In  this  case  trachootomy  will  allow  free  ingress  of  air  and  may  sjivo  the 
jmtient 

The  attempts  to  obviate  the  dangers  incidoiit  to  eldoroform  have  ktl  to 
the  inventiou  of  immeroiis  iidialers.  Only  tlie  most  simple  of  these  liave 
ever  been  much  used.  The  dangers  of  cliloroformization  are  best  guartled 
against  by  exceeding  caution  and  care  in  administration,  Atteutiou  paid 
to  or  any  reliance  plaftxl  on  special  forms  of  inhalers  detracts  from  the 
watch ftiloess  that  should  be  bestowed  on  the  patient,  and  is  liable  to  en- 
gender a  false  seiiHi'  of  seeuri ty  which  may  end  in  disaster.  C-hloroform,  I 
believe,  is  liest  administered  by  dropping  J'roni  a  drop-bottle  on  one  or  more 
thicknesses  of  flannei,  lint,  or  gauze  stretched  over  a  wire  frame.  This  is 
Skiuner^s  apparatnj>.  Esmarch's  apparatus  is  only  a  little  more  simplified 
form  of  Skinner's.  Having  the  flannel  stretched  on  a  frame  instead  of 
using  it  alone  is  better  because  it  keeps  the  material  a  short  distance  away 
from  the  face  and  therefore  does  not  prevent  free  access  of  air,  and  also 
l)ecaiise  it  is  more  readily  handlerL  The  use  of  chloroform  in  any  closed 
ether  inhaler,  as  those  of  Clover  and  Ormsliy,  is  decidally  more  dangerous. 
In  Junker's  inhaler  air  is  pumjml  through  a  lK>ttle  of  chloroform  to  either 
a  faee-pit*ce  or  a  tul>e  introdticed  into  one  nostril.  Tliis  is  not  so  safe  as 
the  wire  frame  described  alx>ve.  lu  operations  on  the  mouth  the  inhaler 
of  Junker  is  convenient,  but  I  Ix'iieve  it  safer,  even  in  such  cases,  to  ad- 
minister the  anfesthetic  either  by  dropping  it  on  the  corner  of  a  folded 
piece  of  lint  licld  over  the  nostrils,  and  at  times  the  mouth,  or  by  drop- 
ping it  on  a  small  pad  of  absorlx^nt  cottr>n  held  by  means  of  a  forceps. 
The  administration  of  oxygen  with  chloroformj  as  suggestetl  by  Neiidorfer, 
of  Vienna,  and  others  ten  years  ago,  lias  recently  again  been  tried  in 
Philadelphia  and  Brcmklyu.  That  it  diminishes  the  dangci*s  of  chloro- 
form administration  is  probably  true,  but  that  it  does  away  with  them 
has  not  been  provetb  For  anrcstliesia  in  children  the  combination  has 
little  to  recommend  it,  and  will  [rrobably  never  come  into  general  use. 
The  administration  of  ether  satisfactorily  is  an  art  wliich  requires  a  con- 
lerable  amount  Ixith  of  study  and  practice.  The  ignoranr'c  and  careless- 
attending  anresthetizatiou  by  means  of  it  arc  simply  appalling.  Patients 
are  terrorized  and  made  to  suffer  unnecessarily,  ami  the  oj>crator  is  worried 
and  harassed  by  the  necessity  of  sujwrin tending  the  anaesthesia  as  well  as 
ficrformmg  the  oi>eration.  lu  giving  ether  the  following  points  should  be 
observed ; 

1.  Begin  the  administration  very  gradually.  Never  attempt  to  give  it 
in  a  concentrated  form  at  the  start.  The  vapor  of  ether  is  exceedingly 
pungent.  If  concentrated^  and  the  respiratory  jKissages  liave  not  had  their 
nensibility  already  ])artially  deadened,  it  is  almost  irrespirable.  It  is  so 
irritant  that  spasm  of  the  glottis  is  at  once  provoke*],  the  patient  feels  snf- 
fotated.  and  struggles  to  the  utmost  to  get  a  breath  of  fresh  air.  This 
fault  in  giving  the  drug  is  exceedingly  common,  and  is  unpardonable,  for  it 
k  the  result  either  of  ignorance  or  of  carelessness.     It  is  to  be  avoidal  in 
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one  of  three  ways.  If  an  inhaler  is  iisecl  in  which  the  aroonnt  of 
can  be  rcguluteil,  as  in  ihv  Clover,  the  air  can  be  Tnme<l  off  gnwlnally 
the  ether  vapor  admilted  very  slowly.  If  tlie  ether  In  lieing  giinrnaii  i 
porotis  suhstance  ou  which  it  \s  dropped,  it  shonid  be  givi*n  at  firet  m 
drop  at  a  time,  and  tliis  inercascnl  as  ii.s  effects  become  more  manifest, 
a  cone  ih  used  after  the  ether  ha*?  been  poured  into  the  interior,  it  shcmld  be 
Iicid  at  quite  a  distance  from  the  face  and  approached  very  gmflttally  until 
the  nose  and  mouth  ai-e  covered. 

2.  When  the  patient  begins  to  sliow  signs  of  excitement  it  h  evifloui 
that  the  stage  of  irritntion  has  juLssctl  and  consciousness  Ls  disttirhod  or 
the  aniesthetic  shoukl  then  lie  given  in  its  most  c^oncontmted  ibrm, 
to  its  utmost.  This  is  to  shorten  tlie  i>criod  of  excitcmeiil*  In 
tientSj  if  adult?,  fewer  il'  children,  this  stage  of  excitement  seems  to  hd 
almost  indefinitely  if  any  air  is  admitted  not  saturated  with  the 
vapur.  11ns  can  be  avoided  by  keeping  the  inhaler  sii  clusely  appli 
the  face  tliut  ui>  air  ain  «>me  in  except  tliat  %vhich  in  loaded  witli  tlieetlier 
vapor*  If  a  tat^'-picc^^  is  nsetl,  it  mn?t  In*  pressed  firmly  tm  tlie  face.  If 
a  towel  or  cone  is  nseil,  it  sfMUiId  be  hehl  elos4.»ly  annind  the  no80  and 
mouth,  so  that  no  air  ctin  ent€  r  Ijcneath  the  edges*  Withuut  this  preeao* 
tion  the  use  of  ether  is  often  very  unsiUisfaetory  and  exccH?dingly  troabfe* 
some, 

3.  Avoid  cyanosis.     This  is  to  be  acoomplisheil  by  seeing  timt  dl  olh 
stnictions  to  tli*^  fi*ee  ingress  of  air  aiv  removcnl  and  by  tcin|»(inirily  n*rut»viiig 
the  ether.     Cyanosis  is  due  to  a  variety  of  causes.     Ustiaily  the  [latJi'nt  i* 
not  bi-eathmg  projterly,  or  perliaps  not  at  all.     lu  this  inse  rr/movt»  tin* 
ether  at  onc«*  and  free  the  air-passages  by  extending  the  head  to  it^  iitmcBl 
or  by  drawing  tlie  tongue  up  an*!  out  or  pulling  it  itp  with  a  tcnainduni  in- 
sert e<l  in  its  base.     It  may  Ix*  tliat  nuiLUs  or  vumitetl  matttT  is  lying  io 
the  pharynx  ;  if  .so,  the  mouth   should  bo  pried  oj>en  witli  tlie  m>inlcii 
werlg^^  or  m(>nth-gag,  and   tlie   pharynx  wipnl  out  w  tth   a  sponire  hrM  io 
either  a  forct^pH  or  a  sponge-hohler.     In  all  diflicnlries  with  ix^sj  Mint  ion,  jtur* 
tieularly  from  nmcus,  the  patient  shonid  be  turned  on  thi*  side  and  thi»  fiw* 
turned  downward  ;  then   tlie  mucus  will    run  out  of  its  own  acT^jnl,  odJ 
ollen  even  the  tongue  will  tall  away  and  cease  to  obstiuct  the  laiynx.    I^ 
the  patient  is  on  his  back  the  slightest  collection  in  tlie  mouth  will  trod  to 
fall   back  and  oljstnict  the  opening  of  the  larynx,      Cyftitiists  is  alawirf 
always  due  either  to  the   patient  holding  his  bi-eath  nion*  or  le*ii*  vulirn* 
tarily  or  to  ranens  or  vomited  matter.     It  is,  however,  not  always  »».    I* 
may  octur  even  winle  breathing  is  going  on,      A  marked  examfJ«  ^f 
this  is  the  ease  of  Straltoo,  already  quoteil.     If  the  aniesllieiijser  i»  im»x- 
jK-rient  ed  he  is  apt  to  cause  cyanosis  l^y  excluding  the  aooess  of  »if  ^ 
means  of  the  inhaler  used.     This  is  particularly  so  if  HbenaStcm  ^  ^' 
duee<l  by  pouring  I  he  drug  on  gauxe  or  a  towel  laid  direcfly  on  the  few 
the  patient.     When  gauze  gets  soaked  the  fibres  mat  together  and  prtwo* 
the  passage  of  air,  and  in  etherization  by  that  method  I  ha\c  fustjuffitly 
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seen  iim  f^aiize  so  satiiratal  that  the  etlier  wsla  nmniiig  in  streanif?  from  its 
edges.  IJtider  these  circLini^itiinces  tlie  liijuid  ether  Ls  aiso  liable  to  be 
drawti  directly  into  the  air-jwis*jages. 

4,  The  aiuestl»etie  sliould  not  be  kept  coiitfimously  applieiL  After  the 
patient  has  onct^  been  brongfit  imder  ilH  influence  it  lequires  a  niiirh  smaller 
amount  of  the  drntr,  Tlierefure,  at  intervals  of  a  few  minutes  or  lesis,  ac- 
roriling  to  the  f^nni  of  inhaler  used,  it  should  be  removed  and  the  patient 
allowed  to  breathe  fresh  air.  It  re<|uires  a  certain  exjK'iiditure  of  physical 
forca  to  !>reathe  throngh  gauxe  or  irdialers,  and  when  anaestliesfa  is  snlfi' 
eiently  profound  tlie  itdjaler  slionid  be  removed  entirely.  It  is  a  habit  of 
*ionie  ahirstLetizci"s  to  aHuw  the  inhaler  or  gauze  to  remain  in  phue,  and 
simply  because  no  frt^h  ether  in  addtnl  U>  tliink  tliat  no  harm  is  done. 
This  is  all  wrong.  When  it  is  not  desired  to  give  additional  ether,  every- 
thing shoidd  lie  removed  and  tlie  patient  allowi^I  to  resi>ire  freely, 

;j.  An  iinmxx'ssaiy  amount  of  tin*  anresthetie  should  not  be  adminis* 
trrc^L  In  ehildrea  tlie  effeet  at  profound  anaesthesia  i.-^  market]^  and  the 
pu.shing  r>f  the  auaestlietie  after  the  |*atient  is  onre  inidiT  its  iuHuenre  is  not 
to  be  tolenitcHh  It  shoidd  l>e  the  aim  of  the  anfestln  tizcT  ti>  perform  his 
duties  with  the  expnditui'e  of  the  least  j>ossible  amount  of  the  drug. 
Ether*''  soaked"  patients  do  imt  reeover  iTadily  from  sIkx  k,  an^l  have 
more  trouble  from  after-vomiting,  nausen,  and  general  disturbante  than 
tliey  otherwise  won  Id  ha\e. 

G.  Vomiting  during  the  anaesthesia  is  due  to  the  patient  coming  from 
nniler  its  influrnee.  It  is  to  be  avoided  by  so  ture fully  watehing  the  patient 
a'^  to  detect  the  fiM  signs  of  approaeliing  eonseiousness  ajid  **pusir'  the 
ttJier  before  vomiting  tan  take  plae<\ 

The  question  must  lie  decide<l  as  to  v^'bat  fi^rm  of  inhaler  shall  be 
^^sch].  It  should  Ite  borne  in  mind  that  skill  in  administration  is  the  main 
("tcnu^nt  in  sncjcessfid  etherization.  A  careful  and  skilfid  man  tan  safely 
*-tIi€_»rizi^  a  patient  witli  any  form  of  inhaler,  Inlialers  are  mainly  intended 
t'»  aid  the  unskilful  aud  to  prot^i't  the  [>atieut.  They  are  of  two  forms, 
thf*  one  closet]  and  tlie  other  r>[!en. 

Clostnl  inhaleis  are  those  in  whieh  the  patient  breathes  to  and  t"ro  into  a 
iul>l>er  bag,  thus  lespjring  the  same  air  over  again.  The  Clover  is  tlie  best- 
known  tyiw\ 

0|K'n  inhah*i-s  are  those  whieh  do  not  exclude  air,  such  as  gauze,  towels, 
t-W  AlMs  inhaler,  and  many  others.  In  these  the  air  passes  directly  tlirongh 
tlie  inhaler. 

The  indurlion  of  auiestheyia  is  oftentimes  a  troublesome,  tedious^  ajld 
'Jjffitult  |)rtK't^lure. 

The  dillerenre  Ix't ween  opn  aud  ch)st*d  inhalers  is  marked ♦  With  closetl 
^t)halei^  my  ex|K'iience  leads  me  to  lK»lieve  that  antesthetization  can  lie 
rtiore  easily  aud  fjuickly  accomplished,  with  less  discomfort  to  the  patient 
**ih1  the  anacsthetizer,  and  tlie  expenditure  of  a  ]es,s  amount  of  fhe  drug. 
J"lic  ether  vapor  also  is  not  difeseminated  so  much  throughout  the  apartment. 
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It  is  a  much  more  }HJwerfiil  agent,  however,  than  open  etherization.  Iii^ 
the  hands  of  the  uii^killul  it  may  hecome  dangennts.  The  eoneeutrated 
ether  vapor  plus  the  carhonic  aeid  iKvi^oning  due  t*>  the  repeatedly  respired 
air  is  a  methcxl  that  has  to  he  carefnlly  watched,  jmrtieularly  if  uschJ  ex- 
elusively.  It  is  not  so  olijectiouuble  it*  the  adnuniJ-trator  is  careful  and 
skilfulj  or  if  it  is  used  simply  to  bring  tlie  {mtient  umler  the  influence  of  the 
aniesthetic  and  then  an  ojK'n  inhaU^r  snbstitnted.  H*  C  Wood  eondemns 
closeil  inhalers  as  being  dangerous.  That  they  are  so  under  certain  circum- 
stances  is  probably  true,  but  their  employment  for  the  induction  of  ames- 
thcsia,  and  not  its  niaintenanee,  nnl^-ss  in  caix^ful  and  skilful  hands,  would, 
in  my  judgment,  n)b  etherization  of  many  of  its  terrors  and  save  the 
jmtients  a  large  amount  of  sulftTing,  In  children,  however,  the  closed 
method  is  hardly  ever  desirable.  If  yoimg,  they  go  under  tlie  influence  of 
the  aufiesthetie  so  readily  that  etherization  with  the  open  method  ordinarily' 
is  not  attended  with  diftirulties. 

In  the  open  method  the  ether  is  given  either  by  dropping  it  on  folded 
gauze  or  a  porous  towel,  which  may  or  may  not  Ijc  folded  in  the  form  of  a 
cone,  or  by  means  of  some  sj>ecial  inhaler*  The  inhaler  most  us€*d  is  that 
of  Dr.  O.  H,  Allis,  described  and  figured  in  a  previous  volume  (iii.  p.  916). 
It  consists  of  a  frame  with  many  fidds  of  a  k-mdage  strung  fnim  side  to 
side  with  the  eilges  up.  The  ether  l>eing  poured  on  the  edges  of  the  bandage 
evaporates  from  its  sides  while  the  air  |>asses  freely  up  and  down  lietweeii 
the  folds.  This  inhaler,  (wirtieularly  in  children,  acts  satisfactorily ;  a 
smaller  size,  hovi^ever,  is  moi'e  desirable  than  that  used  for  adults,  I  have 
recently  used  an  inhaler  made  of  an  oval  frame,  covered,  which  contains  a 
hole  tiirough  which  the  ether  is  jwured  on  gauze,  which  is  held  in  place  by 
means  of  a  w^ii-e  frame.  The  inhaler  is  made  to  fit  the  face  by  having  a 
cover  of  rubl>er  slieeting  which  projects  an  inch  lieyond  its  lower  edge. 

The  use  of  gauze  likewise  re<piires  skill.  Twenty-four  thicknesses  of  a 
wide-meshed  gauze  should  im  emplijye^i.  The  tendency  is  to  have  too  few 
layers  and  too  fine  a  mesh,  both  of  which  are  objectionable,  I  think  it  much 
less  desirable  than  one  of  the  forms  of  inhalei^  described  above.  The  use 
of  oxygen  in  eonneclion  with  amesthesia  is  attracting  considerable  atten* 
tion.  It  w^i  11 J  however,  not  be  as  impoilaut  in  children  as  in  adults.  It  is 
largely  to  Drs.  C.  S.  Cole  and  F.  H.  Markoe  ^  that  we  owe  its  introduction. 
It  is  not  satisfactory  to  use  it  by  passing  the  gas  througli  the  ether,  as  done 
with  chloroform,  because  it  is  too  difficult  to  give  the  ether  in  a  sufficiently 
concentrated  form,  but  it  should  be  given  pure  alternately  with  the  ether 
vapor.  Etherization  should  first  be  induced  by  the  usual  metlnxls  and 
then  the  ether  inlialer  removtHl  and  oxygen  given.  The  ether  inhaler  may 
then  be  replacetb  At  the  close  of  the  anaesthetization  oxvgen  should  b^^ 
given  alone.  The  method  of  giving  the  oxygen  is  to  allow  the  gas  fjH 
escai>e  from  tlie  cylinder  into  a  rubber  bag.     From  this  it  passes  through  a" 


New  York  Modlcal  Kecorcl,  Uctuber  12,  1805: 
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wash-bottle  containing  water  and  is  conducted  by  means  of  a  rubber  tube 
to  a  paper  cone.  This  paper  cone  should  be  large  enough  at  its  base  to 
cover  the  nose  and  mouth  of  the  patient,  and  the  tube  should  be  stuck  into 
its  end  or  apex.  I  have  found  this  method  of  administering  the  oxygen  of 
marked  service  in  adults,  but  have  not  considered  its  use  so  desirable  in 
children. 

Likewise  the  use  of  nitrous  oxide  gas  to  precede  the  administration  of 
the  ether,  while  of  great  service  in  adults,  particularly  if  followed  by  the 
use  of  a  closed  inhaler  like  those  of  Clover,  Ormsby,  or  Wanscher,  is 
hardly  necessary  in  children. 
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TCMOR-GROWTH  IN  CHILDHOOD. 


By  DOUGLASS   W,  MONTGOMERY,  M.D. 


The  true  tumors  are  tlie  result  of  error  of  growth  in  one  or  more  < 
the  four  great  groups  of  tissues  of  which  tlie  body  is  composed  :  of  epithe- 
lial tissuej  of  connective  tissue,  of  tissue  of  muscle,  of  tissue  of  nerve,  ^iwl 
childhood  the  tuniors  resulting  from  an  error  of  gmwth  of  the  connective 
tiBSues  are  by  far  the  rausfc  frequent.  Many  of  tliem  are  congenital,  and 
many  more  of  them,  not  demonstrably  present  at  birth,  show  by  their  early 
appearance  or  by  their  structure  that  their  foundation  was  laid  in  early 
fcetal  life,  liefore  tlie  tissues  of  the  body  had  definit^y  arranged  themselves. 

Marc,  in  searching  the  records  of  the  Prince  Peter  of  Oldenburg  Hos-     I 
pital  of  St.  Petersburg,  has  found  ^  that  among  the  five  thousand  and  twenty 
children  treated  in  the  surgical  clinic  during  fourteen  yeare  there  were  one 
hundred  and  twenty-one  cases  of  neoplasui.    Seven ty-thi'ee,  or  60  per  cent,      , 
of  these   cases  were  females,  and  forty-eight,  or  40  per  cent,  were  nmleo^M 
In  forty-five  of  these  cases,  or  37  per  cent,,  the  tumor  wiis  observed  in  the^ 
tirst  year  of  life,  and  in  four  of  these  the  aflection  was  congenital.     From 
the  first  to  the  sixth  year  there  were  thirty-five  cases,  from  the  seventh 
to  the  twelfth  year   tbere  were   thirty-six,  and  there  were  five  cases 
children  older  than  twelve  yt^rs.     Forty-six,  or  38  per  cent,  of  tlie  tumor 
were  angiomas;  thirteen,  or  11  ]>er  cent,  were  sarcomas  j  ten,  or  8.3  |ier 
cent,,  were  cystomas  ;  nine,  or  7.4  per  cent,  w^ere  papillomas ;  eight,  or  7 
per  c^ent.,  were  malignant  lymphomas  ;  five,  or  4.1  per  cent,  w^eix?  polypi ; 
five  were  hygromas;  five  were  atheromas;  thi^ee,  or  2.5  per  cent.,  wer«j 
lipomas;  three  were  epulis;  two,  or  1.6  per  cent.,  were  chondromas;  two 
were  lympliangiomas ;  two  were  grauuluuias  ;  two  wei"c  strumas;  two  were 
ranulas  ;  one,  or  0.8  per  cent.,  was  a  fibroma ;  one  was  a  glioma ;  one  was 
an  adenoma;  one  was  a  keloid.  ^H 

It  will  be  seen  that  in  childhood  more  females  are  aflBictcd  with  tumor-^^ 
formation  tlian  males.    Farther  on,  liow^ever,  it  will  be  showu  that  although 
tumor-formation  is  more  frequent  in  female  than  in   male  children,  T€(^| 
malignant  disease  is  far  more  common  in  boys  than  in  girls.     This  is  due 

*  Eiii  Fall  von  Leiomyoma  BubcuUneuiu  congenitutn,  vo»  Dr.  Serg,  HHir,  Vircbiyw's 
Archiv,  M.  cxxv.  S*  543. 
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to  the  feet  that  sarcoma,  which  is  almost  the  only  malignant  disease  of 
cliildhood^  is  in  childhood,  and  iiulocd  throoghoot  lifej  by  far  more  com- 
mon in  males  than  in  females.  But  later  in  life,  although  sarcoma  becomes 
more  frequent  than  in  childhood,  and  more  stm^onias  continue  to  develop  in 
males  than  in  females,  yet  females  bei'ome  more  afflicted  with  malignant 
disease  than  males.  This  increase  of  malfgoant  disease  in  females  is  due  to 
the  great  susceptibility  of  the  womb  and  female  mammary  glands  to  eanct^r. 
This  is  an  excellent  ilhistnition  of  the  inadvisability  of  classifying  diseases 
under  a  purely  cliniral  attribute,  such  as  malignancy.  In  fact,  the  term 
malignant  disease  is  simply  the  expression  of  an  opinion  as  to  how  a  given 
nei>plasm  will  act,  and  is  not  a  diagnosis,  as  any  one  of  the  neoplasms  may 
become  malignant. 

SARCOMA, 

Although  sarcoma  cannot  be  e^aid  to  l>c  rare  in  childhood,  it  is  much  less 
fpequeiit  at  this  time  of  life  than  in  adnlts.  However,  it  constitutes  prac- 
tically the  only  malignant  tumor  of  children,  as  carcinoma  is  rarely  met 
with  at  snch  an  early  age. 

According  to  D'Espiue  and  Pit^it,^  in  four  hundred  and  twenty -seven 
cases  of  malignant  neoplasm  iu  childhofMl,  seventy-seven  occun-ed  in  the 
first  year,  thirty- nine  from  one  to  two  years,  til'ty  from  two  to  three  years, 
and  forty -eight  from  three  to  tour  }'ears ;  later  they  cK-curred  more  rarely. 
The  kidneys  and  tlie  testicles  were  the  organs  most  fretjuently  attacked. 
The  kidneys  were  the  seat  of  tlie  disease  one  hundred  and  thirty-six  times 
in  tlje  four  hundred  and  twenty-seven  cases,  and  most  of  them  occurred 
under  four  years  of  age.  In  point  of  fi^uency,  malignant  distase  of  the 
eye  and  the  orbit  came  next  after  that  of  the  kidney  and  testicle;  then  the 
bones  and  periosteum. 

In  children,  as  in  adults,  there  is  frecjuently  a  history  of  sarcoma 
quickly  following  a  blow  or  other  injury. 

In  early  life  malignant  dist^ase  is  pailicularly  apt  to  recur,  and  Emunuel 
says*  the  reason  for  this  lies,  in  a  great  measure,  in  the  fact  that  the  diag- 
nosis of  malignancy  is  made  too  late*     While  the  tumor  is  still  small,  the 
surgeon  cannot  realize  the  malignant  character  of  the  disease,  and  there- 
fore hesitates  to  subject  such  a  young  person  to  an  t)|K*mtiou  that  always 
Aas  its  dangers.     When  the  patient  Ls  seen  at  an  early  stage  of  the  dis- 
',  other  signs  of  malignancy,  such  as  loss  of  flesh,  pain,  and,  if  the 
rcoma  is  in  the  abdominal  cavity,  ascites,  are  generally  not  prest^^nt,  auti 
One  is  only  too  inelinal  nut  to  take  such  a  grave  view  of  the  case,     A 
BcKx>nd  examination,  which  jK>ssibly  is  made  only  a  short  time  after  the  Hrst, 
»nay  be  in  the  nature  of  an  tmqualified  surprise.    The  tumor  may  not  alone 
have  grown  very  rapidly,  which  of  itself  is  a  suspicious  circumstaui'e,  but 

1  Quoted  by  WiTicouroiT,  Arch,  f,  Klnderlidlkiinde,  Bd   xnu  S.  203,  1896. 
•  IJeber  Tertttoma  Ovurilj  von  R,  Emanuel,  Ztitach.  f:  GeburUh,  u.  Gynak.,  Bd.  xx 
S,206. 
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other  conditions  may  have  so  changed  for  the  worse  that  no  doubt  exists  of 
the  nature  of  the  trouble.  Au  uperatiou  is  now  undeiiaken  with  the  hope 
of  relieving  the  patient  uf  pain  and  disL'omfortj  but  with  little  outlook  for 
the  cure  of  the  disease. 

Sarcojjui  of  the  Medlaaiuium, — W»  A,  Edwards  *  has  tabulated  sixteen 
cases  of  sareoma  of  this  region  in  childhood*  The  ages  varied  from  five  to 
eighteeu  years.  All  the  cases  were  fatal ;  the  duration  varied  frum  three 
weeks  to  ten  mouths.  The  Ibllowing  varieties  wei-e  rei^ordeil :  lympho- 
sarcoma, ten ;  round-eell  sarcoma,  three;  not  stated,  three.  ^H 

Harcoraa  of  the  Kuinei/, — Sarcoma  of  the  kidiiey  lias  received  a  good^^ 
deal  of  attention  recently/  and  deservedly  so,  as  Doderlein,^  alter  summing 
up  all  the  reported  eases  of  tumor  of  this  organ  at  whatever  age,  has  foimd 
that  thirty-eight  j>er  cent,  of  them  oocui"  in  childhood.    Most  of  the  tumors 
of  the  kidney  in  early  life  are  sarcomas,  and  not  alone  this,  but  surcxjma  I^^ 
by  far  the  most  common  abdominal  tumor  of  childhood,  w^ 

Sarcoma  of  the  kidney  usually  manifests  itself  as  a  painless,  s<jlid,  " 
smooth,  rounded  tumor,  slightly  moval)le  but  not  displaccable,  growing 
rapidly  forward  from  the  loin,  in  the  space  betwt^n  the  crest  of  the  ilium 
and  the  arch  of  the  ribs,  and  pushing  the  colon  in  front  of  it.  The  tumor 
most  i'retiuently  appears  during  the  first  four  or  five  years  of  life*  There 
may  be  blo<Kl  in  the  urine  appearing  either  as  casts  of  the  pelvis  of  the 
kidney  or  of  the  ureters,  or  as  smoky  urine,  or  as  a  fairly  t-onstant  small 
number  of  nnl  bloofl-eorpiisclt^  disoovemble  only  with  the  mienDscope. 

Most  of  the  sarcomas  of  the  kidney  are  small,  round-oellcxl  growths j 
others  are  spindle-wlled.  Still  others  contain  a  great  variety  of  couuectii 
tissue,  mnsi'le  tissue,  lx)th  striijoil  and  smoyth,  and  epithelium,  but  retain" 
nevertlieless  the  general  characteristics  of  sarcomtis.  The  results  of  ojM?ra- 
tion  are  better  now  than  they  used  to  be,  but  of  coui'se  they  are  bad,  and 
must,  from  the  desjjcnite  nature  of  the  afftM»tion,  remain  so*  Lewi  has 
recently  found  *  the  mortality  due  to  o]ieration  to  be  about  twenty-eight  j^»er 
cent.,  and  tifty-thme  and  oue-thi nl  |>er  cent,  of  his  list  of  eases  died  frum 
recurrence  of  the  disease.  The  subsequent  history  of  quite  a  number  of 
Lewi's  cases  was  not  ascertainable,  but  only  thnx*  out  of  sixty,  or  five  per 
cent.,  were  known  to  have  passeil  the  three-year  limit  without  recurrence. 

The  av^erage  duration  before  a  fatal  termination  in  cases  not  operated 
on  is  about  one  yean  ^M 

Sarcoma  of  the  Tmticle^ — ^As  mentioned  above,  next  to  tlie  kidney  thVR 
testicle  is  the   organ  most  fmqiiently  attacked  by  sarcoma    in    children. 
Many  of  these  tumors,  like  those  of  the  kidney,  are  highly  compliciited 


<  Archives  of  Pedialrics,  July,  1880. 
'  VitU  articles  by  Weiitwnrth,  Fpuitniglit,  and   Lf-*wi  in  Arcliivf^  of  PucUatrios,  ' 

9(5,  and  CH!*efl  by  Oiiler  in  Tho  DiugnusH  of  Abdiniiinul  Tomare,  New  York  MediciU  Jqu 
nul,  July  28,  1894, 

^  Qtinied  by  Lewit  vUU  ttupru. 

<  Archives  of  Pediatrics,  Februiiry,  1696, 
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-    growths,  containing  nut  iiluiie  coimei-tive  tissue,  but  also  epitlielial  dcmc^nts. 

P  ,It  is  Rich  tiiniurs,  occurring  in  any  region  of  the  body,  that  justiiy  Thoma 
in  his  wide  definition  of  sarcomas  as  a  group  of  tumors  in  which  epi- 
thelial structures  either  are  completely  ahstmt  or  o<*cnr  merely  as  amdenta! 
or  uuiruportant  {Structures. *  It  would  priihably  l>e  better  to  classify  these 
iJiixe<l  tumors  under  malignant  t^ratomata,  with  the  underst^mling  that  they 
act  like  and  are  very  similar  to  the  more  simply  formed  sarcomas. 

Sarcoma  of  the  testicle  in  children  usual ly  oecui-s  early  ;  tlie  neighlxjr- 
ing  lymphatics  are  quickly  involved,  and  an  operation  is  rarely  perforrae<l 
soon  enough  to  avert  a  fatal  issue. 

Primary  S(ircoma  of  the  Bladder  in  Children. — ^F.  Bctzold  ^  has  bci-n 
able  to  gather  only  thirty-two  cases,  including  one  of  his  own,  of  this  rare 
affection.  In  thirty  of  these,  where  tlie  sex  wan  mentioned,  twenty  were 
males  and  ten  were  females,  so  that  the  bladder  in  c^hildren  follows  the 
general  rule  of  sarajmas  that  males  are  more  liable  to  Ix^  atfeettnl  than 
females. 

IAs  in  sarcoma  of  the  kidney  and  testicle,  the  great  mass  of  the  eases 
<»ccurred  during  the  lin?t  five  years  of  life.  In  twenty-nine  cases  where 
the  age  was  given,  twenty-three  were  during  the  first  five  years  of  life,  in- 

»  eluding  one  new-bom  infant,  and  six  cases  fell  between  the  fifth  and  thir- 
teenth years. 
Hppmaturia^  whieli  usually  appears  very  early  in  the  adult,  is  seldom 
pT'C^^nt   in   the  cliild.     The  fii^st  symptoms  are  usually  ihosc  of  diffieidt 
tf  £*jnation,  strangury,  anuria,  pain  in  the  bladder  and  in  the  glaus  jjcuis, 
esx  using  many  of  the  patients  to  pull  continually  at  the  organ. 
^        The  prognosis  is,  as  a  rule,  fatak 

^^  fhrcoma  of  (he  Liver, — A  few  cases  of  primary  sarcoma  of  the  liver  in 
chiltlren  have  been  reported,— one  each  by  West,^  RolK?rts/  Lendruf,-  and 
A.3ciell.*  The  difficulties  of  diagnosis  seem  to  have  been  uniformly  insur- 
ipountable,  and  the  issue,  of  course,  fatal. 

W  Prlimrn/  Sarcoma  of  the  Panoras.— The  diagnosis  of  sarcoma  of  the 
Pancreas  seems  to  be  as  obscure  as  that  of  the  liver.  Wineouroff  has  re- 
P«>ned  a  ease^  in  a  boy  of  twelve  years,  w^here  there  was  no  glycosuria, 


^P         *  Tliotnft '8  Pathology.     Translation  hy  BnicL%  p.  hBO. 

'  D(?r  KiJidfnirzt.  1890,   Bd,  vii.  S.  m.     Alj.*traL't  by  T.  M.  Eotch  and  A.  B  Wenl- 
**^i^,  Bf»6ton  Medical  and  Snrgicid  Jimrnal^  January  14^  1897. 

*  W<?st  s  case  was  in  a  child  of  eight  inonth»,     Weit,  DiBeiwes  of  Children,  1884,  p. 
^^  ;  quoted  by  Leilh,  Lance^  Jftnuary  16,  1897. 

*  A  Case  nf  Funi^us  Hjc^mat^tdi^fi  ot  the  Liver.     Luncel,  Janujiry  19,  IS67,  p.  77; 
9«oti?d  by  Leith,  Ibid.,  Junuary  16,  1897. 

*  Univfrsnl  M^'dical  J^Hinml,  Philadelplda,  1893;  quoted  by  Bymm  Bnimwd],  Lan- 
k  *^t,  JanuKry  16,  18?>7,  p,  170. 

H  •  Primary  Sart'oma  of  the  Liver  in  a  Male  Child  of  Thre«  and  Oiie-IIalf  Years  of 

H^C«,  by  K.  K.  Axk-li,  of  Denver,  CuluraJ.v    New  Vork  Medical  Journa!,  Mareh  8,  1894. 
^K         '  Zur  Lehre  von  der  SarcomaU^ee,  Wlncxjurofl',  Arch.  f.  Kinderheilkunde,  Bd.  xxi. 
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»  M'Tjti'.i.-'l  by  AVir.'-.  :-.!?■.  ].-..•  oil. 

»  H.  Kii'Jrlit!'.'  (Iv'-V^r  D  -;i^«-  -f  T>jr.  Skin,  W.*Z.  y.  024  ..ito*  a  oa>o  .>f  oon?'"^^ 
J.'I'.i'l  rr.jx.rt«-«l  by  Bryarit.  ar.'l  A  v.ri  Wi'.iwfir.-r  \}'w  Chinirffi«oh.?n  Kmnkhe^"  "*' 
Hinjt.  S,  ;Vil;,  on  V'^lkrijsirjn-  uijTli..r;ry.  jil-  ■  5  ly-i  thnt  it  n.:iv  -Hviir  o.»n:;enitii'.Iy. 

♦  \)t'.  la  Ch*:loi<l*f,  j.:«r  H.  LM'.ir  'I  K.  Vi-lal.  Amt.:.1-5  d-  D^-nnai- .lo^Mt'  et  ile  Syj**^'' 
frrtjjihi".  IKH),  p.  IM. 

■'  Jl'-r'-^littiry  rnvli^^jMirtition  to  K-l'-i'l  in  a  C-'l-ipd  Family,  bv  A.  L.  n.»i:J''n.  ^^^' 
l;iri'l  M«rlif,il  Journul,  1800,  vol.  xxxiv.,  No.  lil  ;  ali-tnu-t  in  An*}iiv.'«  i^f  Pediatrio*! ^P* 
t#if>bir,  181*0,  p.  720. 

•  For  n'nT«'iKr**H  on  this  hubj*-ot  .«w  articltf  by  William  SL-h»'pj)«>grell,  New  York  M*"*' 
rul  Joiirijiil,  Oct/iU'r  17,  ISUC,  p.  510. 


f 


FIBROMA.  ^^^^ 

Many  of  tlio  fibromata,  both  solitary  ami  inoltiple,  cornmcnoe  in  chfld- 
hood,  or  even  id  iMfkiicy,  The  multiple  anes  may  exist  in  hundreds,  either 
scattered  along  nerve-tmnks  or  as  small,  movable,  painless  nodules,  situ- 
ated in  the  skin  or  subeutane<3us  tinsiie, 

Fibronm  moUusenm  is  sometimes  present  at  birth  or  develops  during 

the  first  years  of  life. 

LIPOMA, 

Lipoma  occurs  very  rarely  in  ehildhood.  It  usually  appears  later  in 
life,  when  more  fat  is  formed. 

ENCHONDROMA. 
By  a  simple  application  of  the  law  of  chances  it  follows  that  the  more 
actively  a  tissue  increases  the  more  sulije43t  it  will  Ik*  to  errors  of  growth, 
Tissue  of  bone  and  tissue  of  cartilage  are  |)articularly  inactive  striieture^, 
and  therefore  are  not  frequently  subject  to  errors  of  growth  leading  to 
tumor-formation.  They  are^  however,  during  childhood  comparatively 
much  more  active  than  in  adult  life,  and,  corresponding  to  this,  it  is  during 
childhor*d  that  most  of  the  chondromas  and  osteomas  api>ear» 

Usually  chondromas  enlarge  very  slowly,  but  their  rate  of  growth    is 
singularly  uncertain,     Paget  relates  the  case*  of  a  little  girl  with  a  carti- 
laginous tumor  surrounding  the  upper  two-thirds  of  the  tibia  that  gi*ew  to 
a    circumference  of  two  feet    in  eighteen  months.     Quickness  of  growth 
in    tumors  frequently  indicates  malignancy,  but  chondromas  may  increase 
ivith  startling  rapidity  and  yet  l>e  of  perfectly  benign  nature,     Paget  refers 
to    the  above  case  and  some  others  as  instances  where  rapid  groi^lh  in 
til  mors  was  not  associated  with   malignancy.      The  cartilaginous  tumors 
that     grow  in   connection   with  the  cranial  hmes  are  particularly  apt  to 
progi-ess  quickly,  and  they  have  also   an  ugly  habit  of  running  along 
between   anatomical    planes   of  tissues   aud    insinuating    tliemselves    iitto 
fissures  and  foramina,  making  it  jiarticularly  liard  for  an  operator  to  eradi- 
cate   them.     This   difficulty  of    extirpation,  together  with  their  activity, 
Tf'^^Kos  such  tumors  ap|>ear  malignant  when  they  really  are  not  so. 

The  growth  of  cartilagiuous  tumors  in  the  phalanges  sometimes  twists 
the  fingers  into  the  most  gnarletl  and  fantastic  shaijcs.  These  digital  en- 
chondromas  begin  almost  always  early  in  life,  even  l>efore  birth,  enlarge 
ifeiowly  jiud  painlessly,  and  may  involve  (ine,  several,  or  all  of  the  fingers 

p*   one  or  both  hands. 

OSTEOMA- 

As  has  lieen  mentioned  in  considering  enchondromas,  osteomas  occur 

^^^i  frequently  in  childhood.     They  ar^  usually  found  growing  from  tiie 

'■^^Iclon  and  in  the  neighborliood  of   the  junction  of  the  diajihysis  with 

^  epiphysis.     This  is  exactly  what  one  miglit  expet»t,  for  it  is  the  point 

greatest  activity  in  the  growth  of  a  bone,  and  is  therefore  most  exposed 
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^tli  that  are  failed  h 


irnors.     Another  fact  that 
nects  them  very  closely  with  the  growth  of  bones  is  that  tlicy  usually 
to  increase  in  volume  when  the  patient  has  attained  his  full  stature.    When 
osteomas  are  mtiltiph*,  and  tliey  often  arc  so,  they  are  corumonly  associated 
with  a  laek  of  growth  of  the  atlet-'ted  bones.     As  a  rule,  osteomas  are  of, 
slow  growth,  and  they  are  not  marignant.     They  are  among  the  few  tumor 
that  show  any  herif><litary  tendeneies,  and  the  heredity  is  S4)nietimes  ver 
marked,  as  corresponding  bones  or  parts  of  liones  are  often  similarly  affei^te 
in  different  menal>ers  or  generations  of  the  same  family. 

The  fref|iieney  of  tixe  occurrence  of  osteomas  at  the  site  of  the  epiphr* 
seal  cartilage,  and  their *ap|K^arance  in  cliildhood  when  this  cartilage  is  most 
active,  their  heredity  and  symmetry,  as  well  as  tlieir  cc*ssalion  of  growth  on 
the  attainment  of  adult  life,  all  i>oint  them  out  as  the  best  example  < 
tumor-growth  due  to  some  inherent  quality  in  the  tissue  itself 


GLIOMA. 

Gliomata  of  the  brain  and  spinal  con!  frequently  occur  id  early  child- 
h(XKj,  and,  as  a  ride,  tliey  grow  slowly.     Holt  and  Hertcr  have,  howeverjfl 
reported  a  glioma  in  a  eliild  twelve  months  old,  in  whimij  although  the  ( 
case  had  lasted  for  only  three  months^  the  gliomatous  tissue  occupied  a  j 
deal  of  the  medulla  and  almost  the  entire  extent  of  the  cord** 


MYOMA. 

Striped  mnscle-tissue  occnrnug  as  a  tnmor  is  rare,  and  forms  usually 
only  one  constituent  of  those  complex  tumors  that  most  frequently  develop 
in  the  kidney  or  testicle.     They  are  also  found  in  other  parts  of  the  Ixxly 
for  instance,  Prudden  has  reiwrted  such  a  tumor  of  the  parotid  region 
eurring  in  a  Ixiy  of  seven  years,^  and  recently  a  complex  neoplasm  of  tfc 
pelvis,  containing  striped  muscle-fibres,*  has  Ijeen  des<-Tibed  in  a  male 
fant  of  eleven  months.     Thoma  says  that  a  mass  of  striated  muscle-fibr 
forms  one  of  tlie  varieties  of  congenital  macroglossia.^ 

Tumors  fbrmcMLl  from  smooth  musele-fibre  almost  always  occur  in  adult 
life,  some  of  them  very  late,  as  the  leiomyomata  of  the  prf)8tate.  Myoma 
of  the  uterus  is  decidedly  an  affw^tion  of  middle  age,  Tlie  myomata  of 
the  skiuj  however,  form  a  notable  exception  to  this,  as  they  may  even 
congenital,*  and  some  of  them  have  been  reported  as  appearing  during  tl 

1  Medical  News,  vol  Ixvi.,  January  12^  18&5. 

*  RhftMomyoma  of  the  Pnrotid  GJand,  by  T.  Mitchell  Prudden.     American  Journal 
of  the  Medical  Sciences,  vol,  Ixxxv.,  1883,  p.  438. 

*  Uebereinen  Full  von  Terattim  de»  Beckens,  run  Dr.  Pr*  Bergkammer.     BeuL  mo 
Wocbensch.,  Octob<^r  29,  189G. 
'      *  Pathology  and  Pathologica!  Anatomy,  by  Eichard  Thoma.     Translated  by  Bruoe, 

voL  i.  p.  659. 

,      *  Dr.  Serii;,  Mure,  of  St.  Petersburg,  has  reported  a  case  of  congenital  leiomyoma 
the  acalp  of  thp  occipital  reg:i<>n.     Virchow>  Archiv,  Bd.  cxxv,  S.  648,     The  tumor  j 
very  rapidly,  but  it  did  not  appear  to  be  malignant* 
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first  years  of  life  J  Nevertheless,  the  table  uf  rasf^  collected  by  Brigidi 
and  Marcaoci  shows  that  even  the  dermatomyomata  generally  develop  in 
middle  life.^  De  Briiyn  Kops  lias  recently  rejx-jrted  a  case  in  which  the 
mus<^ular  ring  of  the  pylorus  forinwl  a  tumor  of  cartitaginous  hardness  the 
size  of  a  marble,  wliich  caused  stenosis  of  the  outlet  of  the  stomach,  and 
from  which  the  patient,  a  new-born  male  babe,  died  in  three  weeks,^ 

NEUROMA. 

Neuroma  is  an  exceedingly  mre  tumor  at  any  age,  and   most  of  the 

tumors  reported  as  neuromas  are  either   fibromas,  myxomas,  or  painful 

myomas. 

CANCER 

Cancer,  of  whatever  form,  is  an  exceedingly  rare  disease  in  childhood. 
Among  four  thousand  seven  hundred  and  sixty-nine  cases  of  carchioma 
treated  in  the  general  hospital  in  A^icnna»  Gurlt  has  found  that  only  ten 
per  cent,  were  in  the  first  deeenninm  of  life/  Its  nifrequent  oecurrence 
at  an  early  age  is  possibly  because  it  requires  a  long-eontinued,  though 
often  slight,  irritation  to  prrnhiee  tlie  change  in  the  epithelial  cells  by 
which  they  become  infiltrated  and  malignant,  and  because?  it  is  only  rarely 
that  such  an  irritation  exists  or  has  time  to  act  in  childhood. 

There  is,  however,  one  disease,  xeroderma  pigmentosum,  that  shows  that 
cancer  can  arise  even  in  childliood  when  the  neceasary  long-continued  irri- 
tation is  present.  Xeroderma  pigmentosum  is  the  name  given  to  the  intense 
reaction  set  np  in  a  peculiarly  susceptible  skin  on  ex|>osure  to  light,  espe- 
cially to  the  blue  actinic  rays.  When  a  child  having  such  a  skin  reaches 
the  second  year  of  life  and  begins  to  go  out-doors,  it  is  noticed  that  the 
face  and  hands  become  slightly  puffv  and  diffusely  or  mottlc<l  livid  refl,and 
the  surface  of  the  skin  givms  very  n)Ugh.  Afterwards  the  child  becomes 
very  much  freH?klc<].  This  frei^kling  is  followed  by  scar-like  areas  of 
atrophy,  with  streaks  or  points  of  dilated  capillaries,  and  the  epidermis 
becomes  wrinkled  and  branny.  Flat,  wart-like  strnctures,  which  at  first 
are  transient,  grow  more  and  more  numerous,  and  towards  the  sixth  or 
ficventh  year  of  the  child's  life,  or  later,  some  of  them  develop  into  true  flat 
epithelial  cancers,  exactly  similar  to  rodent  ulcers.  The  occurrence  of  these 
cancel's  is  invai  iable,  so  that  there  is  no  doobt  of  the  sequence  of  events. 

*  In  Heas's  case,  a  niixcteen-yeiir-old  girl  had  had  the  ttfTection  from  her  fourth  or  fifth 
Tcar.  The  tumors  were  ?itiiatoil  un  her  v.i^y^e,  and  grew  eluwly.  Ein  Fall  vtm  inult. 
Dermatomyoma  an  der  Nase,  von  Dr.  Kiirl  Hess.     Virchow'a  Art'hiv,  Bd.  cxx,  S,  S21. 

Babes  mentiont  a  myoma  in  the  palm  of  a  young  man,  in  whom  it  hftd  ex  lifted  from 
infancy.     Handbook  of  Skin  Diseases,  by  H.  v.  Ziemesen^  p»  008* 

In  Jadassohn'!  spcond  caie  of  multiple  myoma  of  the  ikin,  the  palient,  who  wa« 
^hirly-«ev^n  years  of  acje,  r<^mGmbered  dbtinirtly  that  nbe  had  had  the  affection  when  she 
Hist  went  to  *chw»l,  in  her  neventli  yfnir,  Zur  Kenntiiis&der  tiitiltiplen  Myome  der  Ilaut, 
v<m  Dr,  J,  Jiid»i«^jit>hn.     Vipohow's  Arehiv,  Bd.  exxi.  S.  88. 

'  Annulet  de  Dermritnlot^ie  et  de  Syphiligraphie,  1882,  p.  I  ID. 

'  Kederlandsch.  Tijdshrift  v<x)r  Geneeakunde,  No.  25,  Becember  19,  1896.  Abstmct 
»tt  Britiah  Medical  JourB.il,  January  30,  1897. 

•  Beut.  Chirurgie,  vqu  Liieke  und  Zahn^  Lieferung  22,  Ute  Halft©,  S,  70. 
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Although  cancer  is  so  infrequent  ia  childliood,  the  foundation  f 
affection  is  often  laid  at  a  very  early  age.  The  tunwr  itself  niiiy  actually 
devchjp  in  adult  life,  yet  the  true  eommencenient  of  the  affection  may  date 
even  from  hcfore  hirth^  for  true  ciireiuoma  not  infrequently  develops  in  eon«| 
genital  nooinidie^s,  and  in  such  a  manneriis  t^>  j^liow  that  the  anomaly  itself 
had  something  to  do  with  its  origin.  The  following  are  some  of  the  cob 
genital  anr^malics  iii  which  cancer  is  said  to  develop:  phimosis  c^mgenlta,' 
circumst^ribetl  hypertrophy  or  atrotdiy  of  the  skin,  congenital  warts  with 
papillary  hypertrophy  and  thickening  of  the  epidermis,  pigment-spots,  cir- 
cumscribed congenital  albioisraus,  and  hypertrophy  of  the  hair- follicles,  of 
the  sebaceous  glands,  and  of  tlie  sweat-glands,  ^_ 

It  has  Im  n  asserted  that  teratoma  m  one  of  the  eongenital  anomalies  i«| 
which  carcinoma  Is  apt  to  develop.  There  is,  however,  only  one  case  oo 
record^  where  a  carcinoma  has  developed  in  a  teratoma.  In  all  the  other 
cases  of  maliguant  disease  developing  in  teratoma,  although  the  malignant 
affecttion  has  several  times  contained  epithelial  elements,  it  lias  alw^ays  boroe 
more  resemhlance  to  sarooma  than  to  carcinoma,  and  should  be  so  classified. 
There  are,  it  is  true,  twelve  cases*  in  which  caiuccr  has  developed  id  der- 
moids of  the  ovary  ;  hut  dermoids  of  the  ovary,  according  to  Wilms/  are 
not  teratomata  and  do  not  arise  congenitally,  but  come  direct  from  an  egg 
in  the  ovary  in  which  they  occur.  They,  thereforej  form  a  class  ajxirt  fron 
dermoids  of  other  paiis  of  the  body^  and  do  not  enter  inti>  a  discnssic 
either  of  tumor-growth  in  childhood  or  of  teratomata. 

Sc*ars  that  are  acquired  in  early  hfe  may  be  the  site  of  early  carcinoma'' 
in  the  adult.  The  epitheliomata  that  arise  in  the  navel  cicatrix,  in  the  scars 
from  foutauellc  ulcers,  and  in  the  scars  from  burns  in  childhood  may  all  be 
included  under  this  head. 

W.  A,  Edwards*  piTsents  a  table  of  eleven  instances  of  carcinoma  of 
the  mediastinum  in  children  w^hosc  ages  varied  from  four  to  eightet^n  yeard| 
The  cases  were,  of  wui*se,  all  fatal ^  and  last^xl  from  a  few  weeks  to  alx>ut 
three  months.     The  varieties  were:  euecplialoid,  three;    medullary,  one,^— 
lymphoid,  one;  seirrhus,  three;  not  stated,  three.  ^M 


^  A.  von  Winrwarter  saya  that  of  thirty  cases  of  capcinnmi*  penU,  twenty-three  b« 
cong^^nital  phimosiK^  and  of  these  twonty-thrce,  soven  had  been  oirciimcifed  before 
developmerit  of  the  caneer.     Die  Chimrjij.  Krankheiten  d.  Hatit,  S.  651. 

'  Entwickckiog  i-'ine^  EpithLlcarciii«m'»  aus  eiiier  angehoren  Sucnilge^chwulst,  von  ] 
Vhir.enz  Caerny,     Archiv  ftir  klinische  Chimrijie,  Bd.  x*  S.  894* 

■These   twelve  csLSieA   are:   I.»  HeaL'hl's,  Prnger  Vjerteljahressch,,  1860;   II.,   Bic 
mann's,  Prng^r  iiied.  WiJchPTisch,^  1885,  No,  21  ;  TIL,  E  von  Wiihr*,  Petersburger  me 
Woehensch  ,  I88;i,  S.  TO;   IV.,  Pilliet's,  Session  of  April  2,  1893,  of  the  Anatomical 
ciety,  Paris  ;  V.,  Tauftbr'a,  Virchow's  Archiv,  Bd,  cxlii.  S.  389;  VI.,  nimmclfurbii'i,  Zur 
Kflsuistik  der  Dermoid  Geschwiil&te  dcs  Kicrstockj  ;  VII.,  Krukonberg's^  Aivh.  t  Gyc 
koL,  Bd.  XXX.  S.  245  ;  VII L,  Yeht\  Centmlhl,  f,  Gynakoi,  1890,  S,  288  ;  IX.,  Wilmsll 
Deiit.  Arch,  f  klin.  Med.,  Bd,  Iv.  S.  868;  X,,  Klein's,  Iniiug.  DIasert.,  Freiburg,  169 
XI.  and  XII.,  Yamagiva's,  two  case*,  Virchow's  Archiv,  Bd  cxlvii.  8.  9^, 

*  Dent.  Arch,  f  klin.  Med.,  Bd.  Iv. 

«  Ihid. 


CONGENITAL  DISLOCATIONS. 

By  ROBERT  W.  LOVETT,  M.D. 


The  question  of  the  etiology  of  congenital  dislocations  in  general  has 
been  fully  discusst'd  in  the  original  article,  to  which  the  rejider  is  referred. 
The  aim  of  the  present  article  is  to  record  especially  the  progress  made  in 
the  study  of  congenital  dislocations,  regarding  chiefly  the  practical  surgical 
aspect  of  the  quei^tion.  80  voluminous  has  been  the  literature  in  the  last 
few  years  tliat  this  article  must  be  chiefly  an  abstract,  referring  the  reader 
who  wifibcB  detailed  information  on  theoretic-al  points  to  the  original 
sources. 

HIP. 

Congenital  dislocation  of  the  hip  is  relatively  so  much  more  important 
than  all  other  congenital  disloc^itions  taken  together  that  it  ovei'shadnws 
them.  The  view  that  the  cause  lies  in  an  arrest  of  development  has  gained 
ground  largely  to  the  exclusion  of  otlier  theories  in  all  but  exceptional 
cast's.  In  Paris  the  mal formation  appcmi-s  to  be  about  one  hnndrcHl  times 
as  common  as  malformations  of  the  arms  and  rectum*' 

The  collection*  of  further  figures  sliows  the  great  disproportion  lietvveen 
boys  and  girls  ;  in  seven  hundred  and  thirty  cases,  six  huudivd  and  fifteen 
(eighty-four  per  cent.)  were  in  girls  and  one  hundred  and  fifteen  (sixteen 
j>er  cent)  in  boys.  In  six  hundred  and  forty*eight  cases,  three  huodi'ed 
and  ninety-one  were  single  and  two  hundred  and  fifty-seven  were  double 
dislocrations. 

It  is  recognize*!  more  fully  of  late  years  that,  although  the  head  is 
relatively  too  large  for  the  acetabulum  and  often  stuutixl  and  malformed, 
the  excessive  displacement  is  due  to  the  bearing  of  the  body-weiglit  in 
walking, — that  is,  secondary  changes  result  from  the  simple  malformation, 
and  are  often  ooniusetl  with  it.  It  is  fully  recognized  also  that  simple 
rttUiction  of  the  head  into  the  acetabuhmi  is  not  enongli.  Retention  is 
Jieoessary,  and  generally  enlargement  of  the  acetabulum.  Hofflt  haw  taught 
that  the  muscles  offer  the  chief  obiitacle  to  resistam^e,  but  it  &eQm8  jirob- 


1  Broca,  Bulklin  et  M^m.  de  la  S(X\  d©  Chlr,  1S96,  t.  rxH  p.  297. 
»  Ktirewski,  Centralblatt  fur  Chtrurgie,  1B92,  S.  as. 
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lible  that  the  capsule,  and  notaUly  its  anterior  portion,  is  still  more-' 
jK»rtant.* 

The  resiearchcs  of  Saniton^  have  shown  that  iii  infancy  the  hip*joiut  ia 
shallow,  and  for  that  reason  unstable, — «\7.,the  relation  of  the  depth  of  th€ 
cavity  to  the  diameter  of  the  head  of  the  femur  at  birth  is  one  to  three;  $t 
five  years,  one  to  two ;  and  in  the  adult  (Sappey)  it  is  three  to  five  and 
one-half 

The  symptoms  liave  been   fully  described   in   the  original  article  on^ 
Congenital  Dislocations,  ^M 

The  diagnostic  points  are  elevation  of  the  trochanter  above  N^4aion*s 
line,  shortening  of  the  teg,  instability  of  the  hip-joint  in  manipulation,  witk_ 
perhaps  a  click,  and  a  characteristic  yielding  limp;  in  cases  of  double  dis^^ 
location,  marked  broadening  of  the  pt^rinenm  and  prominence  of  the  tro- 
chanters in  tlie  gluteal  iTgion,  witli  marked  lordosis  and  a  rolling,  swaying 
gait  that  is  characteristic. 

The  differential  diagnosis  must  be  made  from, —  ^M 

(A)  Cases  in  which  de!>?t ruction  of  the  head  of  the  femur  has  ocenrre*! 
as  a  re-idt  of  an  acute  destructive  arthritis  of  the  hip  during  infancy.  The 
symptoms  in  later  life  are  identical^  but  the  diagnosis  is  itnportant,  as  atl€^| 
the  inflammatory  destruction  of  tlie  head  reposition  is  generally  impossil^le 
on  account  of  the  ahseuce  of  any  head  or  neck  beyond  a  small  excreseenoe, 
as  happened  to  be  dcmonstrate<l  in  a  personal  case  of  the  writer  s»  when 
opc-ration  was  undertaken  in  the  hope  of  finding  head  enough  left  to  work 
with, 

{B)  CV>xavara'or  rhachitic  bending  of  the  neck  of  the  femur  majj] 
simulate  dislocation,  but  the  head  of  the  femur  is  in  the  acetabulum  an 
the  joint  is  not  unstable. 

(C)  The  gait  in  severe  infantile  paralysis  of  the  leg  may  simulate  tl 
gait  of  congenital  dislocation,  but  the  diagnosis  is  easy  unless  paralytic 
drslocnition  has  occnrrfd. 

ProgrnoBis. — Without  treatment,  as  a  rule,  these  eases  beoome  worse  a^^ 
they  grow  older.     Adults  are  often  so  handicapfied  that  they  cannot  pei^| 
form  manual  labor,  and  inflammatory  conditions  may  occur  in  the  joints. 
Occasionally  children  walk  better  after  reaching  puberty. 

Treatment. — The  treatment  of  congenital  dislocation  of  the  hip  is  the 
most  actively  discussed  question  in  the  orthopaedic  surgery  of  to-day.  The 
widest  diversity  of  opinion  exists,  the  widest  disparity  of  results  is  ob- 
tained by  various  observers,  Tfic  literature  of  the  last  five  yeaiij  is  volu 
minous,  and  tlie  writer  of  an  article  on  this  subject  at  present  must  lea^ 
much  unsettled  and  must  warn  his  readers  that  it  is  a  time  of  transiti 
and  general  distrust.     Time  enough  has  not  elapsed  since  the  aonouncem' 
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'  Bradford,  TniiisaetiuiiH  of  the  Americnn  Ortbopiedic  Aaaoektion,  voL  vli, 
*  8«niton,  De  TAnat^miG  do  k  HancTie  chez  rBnfaiitj  Piim>  1893, 
■  TransActions  of  the  AmericjiB  Orthopaedic  Association,  vol.  viu  p.  27  ;  Tubby,  Ortho- 
l^edic  Surgery,  London,  1896,  p,  263;  Ogston,  rtcont  pnpfr 
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of  Hoffa's  operation  in  1890  to  allow  the  pro|>er  %vorkiog  out  of  so  difficult 
a  problem  as  that  of  the  jKTiiiaucut  value  of  o|Kfratiou. 

The  inaiu  liues  of  trtatmeiit  may  be  coiisidi-Tt-ii  uudcr  three  heads: 

1.  Mechanical  treatment. 

12.  Blood ktris  treatment. 
3,  Opemtive  iuteilt-n^ncc. 
(1)  The  record  here  is,  on  the  whole,  one  of  failure  of  greater  or  less 
degree.  Pravaz  and  Gii^rin  half  a  ecnUiry  a«^o  failal  to  i^>nvijioe  their 
oal leagues  that  they  aceumplishcd  much  by  continuous  extension,  and  much 
the  game  conclusions  are  held  now  by  comjietent  critics.  At  the  Berlin 
Medical  Conti;ress  the  statement  was  made  in  the  orthojiaedic  section  that 
no  case  a»uld  be  found  recorded  in  which,  ten  years  after  treatment  by  tmc- 
tionj  a  cure  had  Ix'en  establishaL  The  famous  ease  of  Buckminstt^r  Brown 
80  often  quota!  relapse^l  after  it  was  thought  that  a  cure  had  tx?en  eSected. 
Bradfonl  has  contributeil  the  final  results  of  four  cases  carefully  treated 
by  extension,  and  it  forms  one  of  the  most  inipoilant  contril>utions  to  tlie 
subject,  as  showing  the  real  results  years  atler  treatment  rather  than  results ' 
reporte4i  after  a  sliort  time, — byo  short  to  show  their  real  value. 

Bradfonrs  cases  %vere  treated  for  years  by  traction  and  j>rotoction,  and 
later  by  corsets,  as  described  by  him.^  One  girl  seventeen  years  old 
could  walk  with  little  i>eculiarity  of  gjiit  if  careful,  but  it  could  not  be 

•  claimed  tliat  the  results  were  much  atici:ted  by  treatmcut.  One  fifteen 
years  old  was  in  no  way  affected  by  treatment.  One  walked  better  than 
if  DO  treatment  had  been  instituted.  And  in  the  last^  in  w^hich  at  eight 
years  of  age  the  trochauters  were  in  place  afTter  several  years  of  treatment, 
at  eighteen  the  trfx?hanters  w^ere  above  Nelatou's  line  and  the  detormity 
K    cbara(^:teristic. 

"^  Sc*hede's  metliod  consists  in  traction  at  niglit  and  during  the  day  the 

tiae  of  a  protective  applianee  abducting  the  leg. 

I  Mikulicz^  reports  g(X»d  results  from  an  afvparatus  holding  the  leg  ex- 

temled,  abducted,  and  nitate*!  outward.      The  children  lie  in  this  ajjparatus 
from  eiglit  to  ten  houi*s  in  tlie  twenty-four,  and  for  the  rest  of  tlie  time  they 
move  fi^eely  abfuit.     Mikulicz  re|)orts  that  np  to  the  end  of  the  second 
year  a  cure  should  result.     Three  single  disloeations  were  reportwi  wdiolly 
cui*ed  ;  trc^atment  had  begun  at  the  age  of  four,  thirteen,  and  fourteen  months- 
Jn  older  children  an  orthopa?dic  corset  should  Ijc  combined  w^ith  this  method, 
H  Jiighteen  cases  are  n^ixirtod  of  single  luxation  ;  eight  were  perfi^ct  cures  and 
"  fcegan  treatment  liefore  they  were  four  and  onedialf  years  old.     Jn  ten  the 
functional   result  is  not  perfect.     The  Ixst  comment  on  these  results  is 
lirad fold's  paper,  already  referred  to. 

Mechanit^l  treatment,  however,  finds  its  place  where  other  measures  are 
*iot  available,  or  where  the  children  are  too  old  fur  ypcrution.     It  proliably 
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*  Adamite  TranaaLtion^  of  the  Amimcuri  i)rthopBE^ic  Aesociation,  toI.  Tiii, 

*  Ibid.,  v*»L  iv. 

*  Archiv  fur  klhiiache  Chirurgie,  Bd,  tMx.  S,  868. 
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modifies  the  lordosis  and  may  prevent  the  excess  of  deformity.  Coi 
with  perineal  bands  which  hold  the  pelvis  tightly  and  press  down  up^jn  the 
troehatiters  are  much  in  favor  in  Germany,  and  certain  forms  of  splint  are 
advt»cat^tl  by  certain  writers.  They  are  generally  some  eombinatiou  of 
jat*ket  and  traction  splint.  Such  splints  are  those  of  Hesstug  or  the  splint 
of  Dolega,  holding  the  leg  alxlucted.  Bradford  advocates  the  use  of  a  niodi- 
fieation  of  the  Thomas  ring  knee-splint  with  traction  attachment  Of  me- 
chanical treatment  it  may  be  said  that  it  is  not  likely  to  eff<_*ct  a  cure  or  even 
any  marked  permanent  improvement.  Suitable  apimratus  may,  however, 
mask  or  improve  some  of  the  secondary  effects  of  the  displacement, 

(2)  Methods  of  forcible  repositiuu  of  the  head  of  the  femur  into  the 
acetabulum  are  much  advocated  by  certain  surgeons.  Paci  in  1888  advo*] 
cated  reduction  under  anoesthesiu.  First,  the  knee  and  thigh  are  b<^th  gentl^i 
flexed  ;  second,  alxluction  is  made  until  ihe  knee  is  some  inches  outside  of 
the  flank  ;  third,  outward  rotation  is  made  until  the  leg  becomes  perpen- 
dicular to  the  long  axis  of  the  body  ;  fourth,  and  finally,  extension  of  the 
thigh  is  made,  holding  the  pelvis  firm,  and  then  extension  of  the  leg,  main- 
taining the  outward  rotation. 

This  is  followed  by  the  use  of  a  plaster  of  Paris  bandage  for  a  month, 
and  by  extension,  w^hich  should  ermtinue  four  months ;  after  four  months, 
cnitchi'S  and  nuissage ;  after  eight  months,  canes  and  an  orth«*ptedic  airset. 

The  j>athological  condition  does  not  lend  support  to  the  view  that  Paci'i 
manipulation  am  l>e  widely  successful.    It  will  Ije  remembered  that  in  the 
cases  the  acetabuhim  is  undcvelo|>ed,  the  head  displaced  and  too  lai^e  for  i 
in  any  event,  the  capsule  stretclied,  and  the  muscles  pulled  out  of  tlieii 
original  place  with  impaire^i  function. 

Paci  lias  reported  twenty -two  cases  reduced  by  this  method,  in  all  of 
which  he  obtained  good  results. 

Rcdiuxl  Itas  been  fairly  sucx?essful  by  this  method  in  single  dmloca- 
tions.  Italian  surgeons  were  most  enthusitistic  when  Paci*s  method  was  an*^J| 
nounced,  and  ten  were  qnotctl  as  obtain! ug  gtxxl  results,  Karew^sky  has  nol^H 
succeeded  with  it.  English  and  American  auttiors  are  silent  except  in  the 
case  of  Post,  where,  so  far  as  immediate  I'csults  are  concerned,  forcible  rcduc- 
tion  under  etfier  was  successfully  done  fifteen  years'  or  more  ago,  but  the 
ultimate  result  was  not  a  cure, 

Lorenz's  comment  ujwn  Pacing  o|>eration  justifies  the  theoretical  conclu- 
sion drawn  from  the  pathology.  After  making  the  manipulation  descril»ed 
by  the  Italian  eurgeim,  he  has  opened  the  capsule,  and,  refK^ting  the  manipu- 
lation with  the  structures  exposed  to  view,  he  has  in  no  case  succeeded  in 
reducing  the  deformity.  But  it  must  be  remembered  that  Paci's  claim  is 
not  that  complete  re<luction  is  produced,  but  only  a  pseudarthrosis.* 

For  young  children  up  to  the  age  of  six  or  seven  at  most  Loren5!  h 


*  Abnur  Post,  Bi»itoTi  Mptliuul  and  Surgical  Journal,  1888,  vol,  cix.  p,  193, 

*  KirtuisBon,  Bull  ct  M4m.  de  la  8oc.  de  Ohir.,  1896^  t  xzH.  p.  8$8. 
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d  a  Diethod  of  bloodless  reposition  under  anesthesia  which  is  too 
new  to  be  considered  established,  but  which  is  reasonable,  and  in  Broca'n 
hands  also  has  pri>ve<l  satisfactory  so  far  as  inimeiliatc  resulta  are  concerned. 
He  claims  true  rediictionj  which  is  met  with  scepticism  by  Kirmisson  and 
others. 

1.  The  leg  is  pulled  forcibly  until  the  liead  is  on  a  level  with  the  ace- 
tabulum. This  is  done  by  a  doth  sling  around  the  ankle  pulling  against  a 
{>enneal  strap  for  counter- jires^are,  aud  by  very  strong  traction,  slowly 
increasing*     The  tip  of  the  trochanter  should  reach  or  pass  N^^^laton's  line* 

2.  The  femur  should  be  flexed  to  a  right  angle.  This  relaxes  tlie  t*aj>- 
sule  and  places  the  head  of  the  femur  behind  tlic  aoetalndnin. 

3.  The  femur  shun  Id  be  rotated  inward  slightly,  to  turn  tlie  head  of  the 
femur  towards  the  acetabulum  [>fK:kt't 

4.  The  leg  should  be  then  **alKlucted  till  an  almost  right-angljd  alKlue- 
tion  is  obtaiued."  The  beatl  of  the  femur  should  be  telt  to  jump  over  the 
posterior  rim  i>f  the  acetabulum*  If  tlie  alnluction  is  nuich  diminishcKl,  the 
head  of  the  femur  again  jumps  out  of  the  (»vity*  The  moi'e  the  abduction 
the  greater  the  safety* 

6.  The  leg  is  now  fixe<l  in  this  position  by  a  plaster  of  Paris  spica  band- 
age down  to  the  knee. 

A  high  S4i!e  is  put  mi  the  other  imt  and  the  child  allowed  to  g«i  about. 
Weight^bearing  tends  to  l>ore  out  an  acetiibuhinx.  Tlie  leg  shoidd  be  fixed 
in  abkiction  for  twelve  weeks  at  lf:nst,  and  walking  encouraged. 

A  critical  estimate  of  these  measures  csmnot  be  fairly  made  at  jiresent. 
In  tlie  hands  of*  the  in\'entors  tlje  results  reported  are  exa^Hcnt,  but  the 
general  tone  of  recent  literature  is  one  of  qualitied  scepticism  and  a  desire 
to  M'ait  for  the  verdict  of  surgeons  in  general  on  these  recently  introduced 
methods.  That*  of  Lorenz  commends  itself  on  scientific  grounds,  as  the 
method  of  Paci  never  could  do. 

The  metljod  of  Lannelongue*  should  be  mentioned  only  to  l>e  classed 
among  the  failures, 

Afttu*  traction  an  attempt  is  made  to  retain  the  head  of  the  femur  by  the 
inflammatton  excited  by  the  injection  of  a  solution  of  chloride  of  zinc 
around  the  joint, 

(3)  Of  oi>erative  metliods  only  two  ntMxl  be  noticed  at  any  length.  Ex- 
cisioDS  of  the  head  of  the  femur  have  been  abandoned  as  routine  measures^ 
and  the  oi>erations  of  HofTa  and  of  Lorenz  are  the  ones  now  claimiug  the 
attention  of  the  surgical  world.  These  operations  in  the  liauds  of  the  in- 
ventors yiekl  marvellous  results,  as  rcjiorte<l,  but  Hot!ii's  operation  in  the 
hands  of  certain  skilful  American  surgeons  has  bec»n  largely  unsuccessful. 
All  this  leads  the  4?areful  observer  to  withhold  liis  judgment  on  the  general 
merits  of  these  oprations. 
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^  See  the  discusfiion  at  the  Twenty-fifth  Congreag  of  Gemian  Sui^eong,  Cent.  f.  Chir, , 
Beitr.  z.  Cent  f  Chir.»  189(3^  No.  31,  S.  177. 

*  Bull.  H  M6m.  de  la  Soc.  de  Chir ,  1S&6,  t.  xxii.  p.  300.  V 
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HofFtk^s  operation  consist  in  a  posterior  inctsioni  as  if  for  remov 
joint.     The  capsule  is  opened  uiler  a  diBsectiou  exposiug  it,  aod  cxtirpited 

so  far  as  it  offers  resistamje  to  reduction.  With  a  sharp  t»pfx>n  the  rudi- 
ni en  til ry  acetabulnm  is  enlargetl  and  the  head  of  the  f^'mur  replaced  io  it 
The  hamstring  tendons  and  any  other  resistant  structuri'S  are  divided  if 
ne€es8ar>\ 

Surgeons,  as  a  rule,  have  not  been  so  suceeasfnl  with  this  operafii 
was  the  inventor.* 

Hoftli  reports  one  bund  red  and  twelve  cawea  with  i^even  deathii 
from  upenitiou,  one  from  diphtheria,  one  from  pneumonia,  and  one 
intestiual  eatarrh),  eleven  relapses,  and  nine  ankyloses. 

As  a  efjntrast  to  these  are  tlie  American  eases : 

Bradford  reports  eleven  operations  jierformcd  by  various  surgeons  at  tie 
Children  s  IL^spital,  Boston ;  no  enre,  three  deaths  (one  from  diphtherii, 
one  from  diarrhoea,  and  one  from  searlet  fever)*  In  no  case  did  improve- 
ment follow  o[jemtion. 

Gibney  re|x>rt8  six  operative  eases  with  two  deaths  (one  from  diphtherii 
and  one  from  sepsis),  four  relapses,  two  good  results, 

Lorenz's  opejtition  fs  more  than  a  modideatiou  of  Hoffa^s  in  that  rwop 
nition  i^^  made  of  the  faet  that  the  ehief  obstaele  to  reduction  lies  in  the  op* 
sular  ligament,  espeelally  its  anterior  part,  rather  than  in  the  muscnlir 
tissues.  The  ehild  should  be  subjeetefl  to  five  or  ten  pounds'  traetionabofll 
ten  days  before  o[K?ratiun,  At  oj>eratiun  the  leg  should  l>e  abducttd  aailw 
incision  made  duwnw^artl  from  the  anterior  superior  spine  of  tJie  ilium  tft 
the  dirt^tion  <if  the  outer  edge  of  the  tensor  vaginie  femoris  musc*le.  Tb 
fascia  should  be  divided  abcjve  and  down  to  the  auteritjr  border  of  tke 
gluta^us  niedius.  The  capsule  is  exposed,  the  leg  twisted  outwanl,  ami  tbf 
capsule  thus  stretched  is  divided  in  the  direction  of  the  neck  of  the  fecDur 
until  the  ridge  of  the  shaft  is  reached.  The  seexjnd  division  of  tht?  oapsuk 
crosses  at  right  angles  over  the  head  of  the  femur.  The  head  of  tlie  femur 
ean  then  be  turned  out  and  ejKamined,  The  acetabulum  should  be  ibeo 
dt^'penenl,  and  the  hciid  of  the  femur  phajied,  if  naed  be,  and  replaced.  Sil* 
liactury  repositiem  of  the  head  of  tlie  femur  in  tlie  ac'etabuluui  is  €emm 
and  disloeation  should  not  recur  at  each  attempt  at  manipulation  of  the  1(^ 
If  so,  the  obstruct ing  cause  must  lie  identified  and  eorreett^d. 

The  Hnib  is  aljducted  and  fixed  l>y  a  plaster  of  Paris  spica,  wiihf^ 
traction.  Lorenz^  reports  brilliant  success  in  ovejr  two  hundred  cases*  B* 
Ii€>rforms  the  oprntiou  in  from  ten  to  twenty-five  miimtes^  but  Kirmis?*'*' 
finds  half  an  hour  or  more  up  to  one  and  one-half  houre  neoeaauy* 

It  is  extremely  difficult  tti  estimate  the  value  of  o(x^nitive  mwitf* 
American  experience  in  Ho0a's  operation  has  been  unfavoruMct  yet  Ai** 

»  Bull,  ei  M6m.  de  U  Soc,  do  Chir,,  1896,  t  xxii.;  Broca,  ibirty  §i»t««  t^/m,^^ 
dfMttbfl ;  Kirmiiuion,  seyenteon  cnacs,  two  dealhi ;  Beigmann  (qacilcNl  b^  8iA)r '^ 
Cik«eii. 

*  Quoted  by  Bradford^  Boston  Medical  and  Surgical  Joumal|  voL  Qtzrv«  |f  %^' 
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[erer,*  in  rejK>rting  three  successful  cases,  says,  "  With  the  immediate  r^ults 
tf  IIl»1!U*8  operation  one  can  hardly  he  too  much  pleast^d.**  The  mortality- 
pte  is  not  high,  nor  is  the  operation  one  of  great  difficulty* 

Lurcnz  has  a  record  of  two  hundred  cases.  In  the  tii-st  one  hundred 
md  fifty,  at  leikst^  he  rqiorts  no  death.  Up  to  the  end  of  August,  1894^ 
liere  had  \jeen  no  failure*^ 

Such  extraordinary  resuhs  as  these  have  not  been  elsewhere  obtained, 
flat  here  and  there  successful  rases  operattxl  on  by  this  mediod  have  been 
bporte<L*  Too  little  time  lias  elapsed  to  permit  the  formation  of  any 
eliable  criti<jal  opinion.     The  operation  undoubtcHlly  has  a  brilliant  future. 

Paradics*  has  described  an  oj^K^ration  applictible  to  cases  too  old  for  the 
lorenz  or  Hoffa  operation,  by  wliieh  he  attempts  to  add  to  the  stability  of 
je  joint  by  cutting  down  on  the  head  of  the  femur,  opening  the  capsule, 
lid  removing  some  of  the  cartilage  from  the  head  of  the  femur. 

The  outcome  of  all  this  is  thatj  given  a  yonng  child  with  congenital 
Islocation^  if  very  young,  the  apparatus  of  Mikulicz  might  he  trietJ.  Be- 
lre<?n  two  and  four  years,  the  bloLKlless  reposition  of  Lorenz  seems  by  all 
leans  the  most  trustworthy.  If  this  fails,  operation  by  the  method  of 
^renz  should  be  done.  From  five  to  ten  years,  operation  is  most  likely  to 
ncceciL  Aftt^r  this,  and  especially  after  puberty,  nothing  seems  to  remain 
lot  palliative  mecliauieal  trt^atinent. 
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Dupre,  I>e  la  lux.  cont^,  d*?  ta  Hiuiehe,  Piiris,  1891. 
Rvdygier,  Przegl-lek.,  Kmkow,  18%,  Bd.  xxxv.  S.  617;  Treat.  Cong.  DisL  Hip. 

I       *Munchener  nied*  Woebenaehrift,  April  10,  1894,  S.  281. 

'        'Mikulicz  (Arcbiv  T  kliniKche  Cbirurgie,  1894)  reports  ft  bad  ultimate^  result  in  one 

^  Lorenz '9  pntients. 

•  Lcser,  Berlmer  klinisclie  Wocbenscbrift,  1895,  Bd.  xxxii.  S.  981  (twenty-nine  caaea) ; 
^tt^t,  Pres&e  M^dleah*.  Fobmiiry  6, 1890,  p,  61  ;  Brt.ca,  Presse  MMicalCi  Mareh  11,  1896, 
^  52;  Wbitnian,  New  York  Medical  Record,  ijyptember  12,  1896. 

•Zdtechria  f.  Ortb!  Cbir,  1896,  S.  268. 
Vol.  V.~63 
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modifies  the  lordosis  and  may  prevent  the  exotm  «»f  '^^ 
with  perineal  kinds  which  hold  the  pelvis  tightJy  uh.l 
trochanters  are  nuich  iu  favour  in  Germany,  and  f  ^ 
advocattH.!  by  certain  writers.     Tliey  are  genem! 
ja^^ket  and  traction  splint.     Such  Bplints  are  tho 
of  Dolega,  h ol d i ng  the  1  eg  alxl u c ted .    B rad f< i t' 
fication  of  the  Thomas  ring  fcnee-.RpUnt  with  n 
chanical  treatment  it  may  be  said  that  it  h  i^'^ 
any  markLnl  permanent  improvement.   Si 
mask  or  improve  some  of  the  secondary  ' 

(2)  Methods  of  forcible  reposition  ri» 
acetabulum  are  much  advocated  by  v*ti. 
cated  reduction  under  angesthesia,    Fir-t 
flexed;  second^  aMuction  is  made  utu 
the  flank ;  third,  outward  rotation  h 
dieuhir  to  the  long  axis  of  the  h^A 
thigh  is  made,  holding  the  pelvi&  l 
tainiug  the  outward  rotation. 

This  is  followed  by  the  use  * 
and  by  extension,  which  shouM 
crutches  and  massive ;  ailer  ♦  - 


jst  of  tilt' 
-t^efi  iu  nil. 
rTs  and  Sayro^ 
.jii  Ketch,  an  J 
^lel)en,  Allnrtt 
urwell  a3  seen  by 
Chaussier's,  a  tase 
nl  and   Lovelt,  aoH 
,  ^>car  in  Phocas's  list 
>i<l  tlircH^  ])ers*>nal  caseB- 
.jti  forward  disl*j<^tioa  of 
,]fee  days  old.     There  ap- 
^^  and  t[»e  right  kneecouUl 
-night  line  and  the  lefl  kn*^^ 
,  jormal,  the  left  smaller  lluuj 
^mths  old.     There  were  lateral 
kuee,  and  the   left  patella  was 


The  f>athologi<;'al  oonditi 
manipulation  van  l_)e  widely 
casts  the  acvtabuliun  is  uut! 
in  any  event^  the  capeuh* 
original  place  with  inipnl 

Paci  has  rt»i>oried  t 
which  he  obtained  goi> 

Redard  has  InH'ti 
tiorjs.    Italian  surg*"- 
no u need,  and  ten  w« 
fiuoceedt^  with  it, 
case  of  Post,  wher 
tion  under  ether 
ultimate  result 

Loreny/g  ert 
si  on  drdwu  fn 
by  the  Italin 
lation  with 
reduciuL':  tl 
not  that  •• 

For 


^^  iu  eighteen  the  deformity  was  on 

fvventy-tbur  of  the  thirty-four  the 

,;  in  one- ha  If  of  these  at  first  no  |ja-' 

,  if  birth,  but  in  five  of  these  a  small 

,!  m  tlie  ct>ur^  of  a  year  or  two. 

•ongenital  dislocation  of  the  knee, — 

kward  on  the  femur,  and  the  other 

lilt  of  the  forward  dislocation  of  tlie 

v^)ndylcs  of  tlie  femur. 

y^^fltrelyand  in  c^ses  with  other  congc»nital  de- 

and  Tavlor.)  M 

if 


.<; 
^ 

> 


<^ 


^fj  dislocation/  is  the  rarer,  and  of  this  onty 

'  J^^Z^  of  the  knee  is  the  forward  dii^location  of  the 

f>  can  I)e  stniightene<l  by  gentle  manipulation, 

-    ^.    .^^^MiHic^  the  displuci'd  pctsition.     This  condition  ifl 

j^4it^  jjjtances,  one  existing  at  birth,  and  is  congenital  in 

aI    ^"  these  crises  the  attituile  of  the  limb  is  that  of 

• '     rtfM  iingle  or  !»eyond,     In  the  woi-st  cases  the  toe  of 

^  ^  1.  .m>rn.     The  condyles  of  tlie  femur  can  be  felt  at  ihe 


^^r*'r  jptre,  and  the  patella,  often  small,  may  l>e  absent, 
f^rvr^nlein.) 


y,f0,  Orthnpiedic  8iipg<?rj%  di«gnim,  p.  526:    Mnson,  New  Y«»r)c 
'    p'  '^^j    Hnrnilton^  Fractures  and  Di9U)C«ti<»nt,  p. 
ik  2ur  treipzig,  1888 ;   Chwussier,  qtioted  by  HiimUt/if 
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In  only  one  case  (MiillerJ  was  tbe  absence  of  the  patella  anaiomicully 
lemonst  rated. 

Ijateral  mobiHty  is  the  excoption,  and,  as  a  rule,  is  <?onfine<l  to  the  hi* 
ftteral  cases  where  other  deformities  coexist,  Aliduction  with  eversinn  is 
^e  direction  in  which  mobility  is  most  marked.  In  a  ease  of  Kroiilein's, 
however,  there  was  ankylosis  with  anterior  luxation  of  both  tihiH?. 
I  Patholoo^. — Pathologically  tlie  <hita  are  few.  (Albert,  Mailer,  and 
IRTolff*)  The  artienlar  surfaces  in  contact  with  the  tibia  may  He  at  the 
Itoterior  part  of  the  lower  end  of  the  femnr.  The  c<jndyles  may  l>c  fiat- 
fened  (Wutzer)j  the  articular  facH^ts  on  the  femur  may  reach  liigher  than 
lornial  (Alljcrt),  and  the  facets  on  the  tibia  may  he  small  (Wolff').  The 
^tella  may  be  rudimentary  or  absent.  The  Ifgamenta  alaria  have  been 
found  absent  and  the  joint  cartilages  morlified. 

In  Albert's  ^.•ase  the  vessels  lay  behind  tlic  outer  condyle  of  the  femur. 

In  Wolff ^9  case  the  luxation  in  one  knee  was   permanent  and  in  tlie 
ither  could  be  pro+hif^nl  and  rethieed  at  will. 

Treatment. — With  regard  to  the  treatment  of  the  posterior  variety ,  a 
has  been  reported  by  Hamilton  where  the  hamstrings  have  been 
livided  and  rcfluction  was  made.  In  the  discussion  of  Mason's  case,  Sayre 
poke  of  having  recorded  a  similar  instance. 

I  The  forwaRl  dislocation  of  tlie  leg  is  generally  easily  corrected  by 
Ikmnipnlation  and  the  application  of  splints  to  the  leg  in  a  con-aHed  posi- 
fion.  The  length  of  time  that  this  treatment  must  he  continued  will  de- 
bend  upon  the  severity  of  the  case.  The  excellence  of  the  ultimate  result 
lepends  upon  the  amount  of  deformity  of  the  knee-joint.  As  no  ultimate 
jtamlts  have  as  yet  been  reported,  the  final  outcome  cannot  be  definitely 
Ibted*  The  immediate  result  is,  however,  as  a  rule,  satisfactory  without 
operative  trt^tment. 

Wolff  fonnd  it  necessary  to  replace  by  an  ojieration  a  ease  of  this  sort 
a  iive-y ear-old  girl  in  1887. 

Phocas  |>erformeil  manual  osteoclasis  of  the  lower  end  of  the  femur  in 
irder  to  restore  flexion. 

Taylor  reported  a  vase  where  a  double  congenital  <lislocation  of  eon- 
erable  severity  showed  a  good  result  three  years  after  treatment  by  braoe^i 
begun*    In  the  cases  of  Bard  and  Youmans  a  good  result  was  achieved 
th  everj^  prosiject  of  j^ermanenoy. 


PATKLLA. 

[  Congenital  dislocations  of  the  patella  arc  of  three  general  types.  It 
I  denied  by  some  writers  tliat  all  of  these  arc  present  before  birth,  but  the 
fvidenee  i^eems  to  Ije  good  that  at  least  the  majority  arc  truly  congenital. 

The  three  forms  arc  as  fiillows  : 

1.  Displacement  of  the  patella  directly  upwanl,  with  lengthening 
be  patellar  tendon.  j| 
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Zielewicz  reports  three  ttis(?s  wliieh  may  or  may  not  have  been  congeni? 
tal.     No  other  literature  on  this  form  euuld  be  fouud. 

2.  The  second  form  of  dislocatiou  is  outward,  with  absence  or  flattening 
of  the  outer  eondyle  of  tlie  femur. 

3.  Tiic  third  form  cousists  in  outwanl  dis[)laerment  of  the  [latella^  wit 
approximately  normal  condyles. 

In  a  number  of  the  reported  eases  of  outward  dislocation  tlie  deformitj 
was  not  redueible.  Wliere  the  external  eondyle  is  laeking,  and  in  eertaii 
other  cases  (South  and  Woleott),  the  deformity  disapfR^i-s  or  becomes  k 
marked  in  extension,  reappearing  in  flexion.  The  disability  from  thi^ 
defarmity  varies  mueh  :  in  some  eases  it  is  of  little  ineonvenienee,  while  in" 
others  the  patient  finds  difSeulty  in  going  down  stairs,  esjnx^ially  iu  tarry- 
ing weights  down  stairs ;  they  are,  however,  as  a  rule,  able  to  make 
forcible  extension  of  the  leg  in  going  up  stairs,  A|3art  from  the  eases  of  J 
Stokes,  Smith,  and  Servier,  wbere  the  external  ccmdyle  is  absent,  Apjiel  ad^ 
duces  data  to  show  tliat  a  faulty  development  of  the  external  condyle  ofte 
ocjcui-s,  and  may  Ix*  a  pi-edisposing  factor.  The  filling  up  of  the  intercon- 
dylar groove  which  is  noteil  in  some  cases  is  prolmbly  secondary^  The 
outward  rotation  of  the  tibia  which  occurs  is  a  mechanical  result  of  the 
oblique  pull  of  the  quadriceps. 

Treatment, — ^No  specific  treatment  has  been  suggested  for  these  cas< 
and  the  course  to  be  pursued  must  be  formulated  on  general  surgical  prit 
ciples.  In  ceiiaiu  of  the  cases  it  would  certainly  seem  that  the  o]>emtioa 
recently  proposed  of  shortening  the  eajisule  of  the  knee-joint  might  l*e 
jierformed  with  benefit. 

ANKLE. 

Congenital  diBlocations  of  the  ankle  are  rare.     In  outward  disbx^tioj 

of  the  ankle  the  fibula  is  absent,  at  least  in  part.* 

Inwaifl  dislocation  of  the  ankle  is  marked  when  the  tibia  is  absent  ifl 
part.     Her*e,  again,  the  treatment  must  be  upon  general  surgical  principles. 


SeODLDER, 

Shoulder  dislocations  may  bo  divided  into  two  classes, — those  in  w^hicB 
the  glenoid  cavity  is  absent  or  imperfectly  develojied,  and  those  in  whicli  it 
is  approximately  normal. 

The  first  class  has  been  well  described  by  Smith.*    In  this  case  there  waa^ 
hardly  a  trace  of  the  normal   glenoid,  but  a  w^elbdevelnped   new   fac^e^f 
Ix'urath  the  eoraeoid   process,  or  beneatb  the  acromion  on  the  hitdy  of  the 
scapula,  with  which  the  more  or  less  altered  bead  of  the  humerus  loosely 
artiei  dated. 

The  biceps  tendon  arose  in  each  of  tlie  cases  from  a  point  in  netrlj 


1  Kmske,  Bcltmge  zura  Cbl.  t  Ch.,  1882,  No.  29,  S.  86;  B,  Mackenzie,  New  York 

Midical  JourtiBl,  Februiiry  20^  1892. 

'  Smith,  DiibUn  Juurnril  uf  the  Medical  Sciences,  1889. 
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the  external  condyle  dowiiwafJ,  jierhaps  due  to  relief  from  mutual  pressure- 
Cases  of  this  class  are  reixjrted  by  Allen,  Bergtold,  Herskov  itz,  Pbillii 
and  SyminfTtoo. 

Bessel-Hagea  has  excised  the  radial  head  in  a  case  of  this  form  ; 
suiting  from  overgrowth  of  the  radius  in  partial  giantism  with  gocd  funo* 
tioual  result  ^M 

2.  Forward  and  upward  dislwation  of  the  radius,  ^^ 
Abbott,  Mitscberlich,  and  Gn6rin   have  rejxirted  cases  of  this  fonn. 

In  these  cases  tlie  head  of  the  radius  lies  upw^aixl  and  outward  from  its 
normal  position,  artictdating  imiierfectly  with  a  new  facet  on  tlie  humerus j^ 
tUe  articulating  surfac^e  of  the  ulna  is  w^idened.  ^ 

In  one  of  Abbott's  cases  there  was  ankylosis  of  the  radius  and  ulna  in 
the  upper  [mrt.  ^m 

In  Mitseherlieh's  case,  as  well  as  in  other  cases  reported  by  Abbotl^^ 
flexion  was  interfered  with  less  than  might  have  been  exj>ectcd  from  the 
position  of  the  radius,  but  pronation  and  supination  were  much  limited. 

In  Mitscherlich's  ease  the  whole  elbow^-joint  was  excised.  The  early 
death  of  the  patient  ]>reveuted  any  conchisions  as  to  the  value  of  the  oper- 
ation. 

3.  BackwaH  dislocation  of  the  radius  antl  partial  dislocation  of  tJ: 
ulna  with  imperfect  developuieut  of  the  internal  coudyle. 

Abbolt  reports  a  case  of  this  form  where  defet^tive  ossification  of  tlie  in- 
ternal cond)'le  and  trochlea  had  led  to  a  separation  of  the  trochlear  portiua|- 
on  one  side  complete,  on  the  otiior  incomplete.     Dislocation  of  the  radiu 
backward,  inward,  and  upwaitl  was  present.     Flexion  and  extension  wc 
much  liniite<l  ;  pmnation  and  supination  only  moderately  limited. 

4.  Dislocation  of  Ixith  bones  backwai-d. 
The  only  case  of  this  form  found  is  re[x»rted  by  Chaussier.     This  wi 

definitely  congenital  and  referred  by  him  U\  muscular  action  in  ulcro. 

WRIST. 

Congenital   dislocations  of  the  wrist  are  for  the  most  part  assoc^ 
with  bony  deformity,  and  are  classeil  as  club-hand.     Of  congenital  disk 
cations  of  the  wrist  pure  and  simple  two  instances  may  be  mentioned^ 

One  was  the  case  of  Wolff;  where  the  wrist  could  be  dishicatt\l  anteriorly" 
by  muscular  action,  and  the  c>tlier  was  that  of  Marrigncs,  where  the  twc 
bones  of  the  forearm  were  separated  and  the  carjml  hones  lay  betweea 
These  conditions  possess  no  praf,*tical  interest. 
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ACUTE  INFLAMMATION  OF  BONE. 


By  G,  a.  WRIGHT,  M.B.  Oxon.,  RR.CS. 


Acute  pmostitis,  acute  infective  periostitis,  acute  osteomyelitis,  aciii 
iiecroisis,  aciit-e  epiphysitis^  acute  subperiosteal  abscess. 

The  above^  with  uthers,  are  names  given  more  or  less  correctly  by  dif* 
fereut  writei^  to  the  disease  which  has  been  already  so  fully  described  by 
Professor  Maceweii  iu  this  work  (vol.  iii.  p.  992)  tliat  little  remains  to  be 
added  tu  his  article.  We  may,  however,  ooosider  one  or  two  poiatB  not 
specially  dealt  witli  by  hitn,  and  for  the  rest  refer  to  his  article. 

Etiology. — As  to  the  predisposing  causes  of  acute  |>eriostitiSj  epidemic 
influenza  must  be  added  to  the  list  of  sjiecifie  fevers  which  may  be  followed 
by  acute  bone-inflammation.  We  have  seen  the  fibula  attacked  after  in- 
fluenza* 

Pathology. — That  the  inflammation  in  thci^  cases  may  bt^in  either 
in  the  deep  layer  of  periosteuni, — i.e.,  in  the  tissrie  betwet^i  the  filmins 
layer  and  the  conipai't  bone, — in  the  medulkj  or  at  the  end  of  the  diaphysis 
at  its  junction  with  tlie  epiphyseal  cartilage  is  fairly  certain,  though  it  is 
not  always  easy  in  an  individual  case  to  say  which  has  l)ecn  the  starting- 
point.  But  it  may  nlm  fx*{^in  in  the  cancellous  tissue  of  an  epiphysis  or  in 
the  aujicrticial  layer  of  ix.TiOsteum  which  connects  that  membrane  with  the 
rest  of  the  fibrous  tissues  of  the  part,  and  the  resulting  abscess  has  been 
cjdlcd  parostcal  or  supra-periostcaL 

Parosteal  abscess  seldom  gives  rise  to  necrosis,  since  it  spreads  usually 
in  the  liue  of  least  resistance, — Le*^  towards  the  surface, — but  sometimes  the 
j)eriosteum  melts  away,  the  bone  is  exjM>stxl,  and  the  inflammation  gains 
access  to  the  suhjK'riostcal  area.  Nothing  more  thai*  hnul  exfoliation,  ii:^  a 
rule,  iTSults  from  this,  though  implication  of  an  adjacent  joint  may  occur. 
It  is  then  a  less  severe  and  acute  disease  than  the  worst  eases  of  the  subperi- 
osteal form,  but  its  treatment  by  fix}e  incision  is  the  same. 

While  this  short  article  must  be  considend  wholly  as  supplementary  to 
Dr,  MaceweuX  ^^^^  ^n  ^^  sense  as  attempting  to  cover  the  whole  ground 
of  the  disease,  it  is  |KThaps  well  to  point  *iut  that  a  great  deal  of  ntincecs- 
sary  comjdication  has  been  imiK>rtcd  into  many  of  the  text-book  descrip- 
tions of  acute  bone-inflammation.  The  very  multitude  of  names  applied 
to  the  same  disease  shows  what  confusetl  ideas  have  existed  on  the  subjecL 
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If  it  is  remembered  that  periosteum  and  medulla,  whether  of  diaphysis 
or  epiphysis,  of  mfH:hiIhiry  cavity  or  of  cancellous  Lone,  form  one  continuous 
structure  connected  by  hands  or  columns  of  tissue  (penetrating  the  compact 
bone  hy  way  of  the  Flavei'sian  canals,  it  will  be  clear  that  it  is  impuasible 
to  draw  a  hard  and  fast  line  between  acute  periostitis  and  acute  osteomye- 
litis* The  two  should  be  considereil  as  patliolugidilly  one  disease.  Given 
the  presentee  of  t!ie  necessary  micnx-ucci,  the  exact  locality  in  which  the 
miBchief  begins  and  the  extent  to  wliich  it  Sj)reads  depend  upon  the 
existent^e  of  an  m\m  deficient  in  resisting  power  from  injury,  general  dis- 
ease, exi-M^sure  to  fx)ld,  or  failing  bfood-supply  from  whatever  cause.  The 
weak  spot  may  be  in  the  periosteuni,  in  any  part  of  the  medullary  cavity  or 
of  the  cancellous  tissue  at  the  end  of  the  diaphysis,  at  the  epiphyseal  line 
or  in  the  epiphysis,  and  the  cxteot  and  progress  of  the  disease  depend 
simply  upon  the  cajmcity  of  the  tissues  to  resist  the  growth  of  the  organisms. 
There  is  no  inherent  ditJerenee  between  the  varieties  of  the  disease,  and  tlie 
writer  who  insists  that  one  name  alone  should  he  given  to  it — e.g.^  that  all 
these  cases  are  examples  of  osteomyelitis — is  just  as  much  right  and  jtist  as 
ttiueh  wrong  as  he  who  is  similarly  insistent  that  all  are  primarily  cases  of 
j»eriostitis.  The  inflammation  may  be  the  one  one  day  and  the  other  or 
h<.)th  the  next. 

The  important  point  is  to  recognize  that  as  the  extent  of  the  disease  is 
different  in  different  cases,  so  the  treiitnicnt  must  differ,  Jn  the  one,  free 
incision  of  periosteum  is  sufficient;  in  the  next,  it  may  be  imperative  to  clear 
out  the  mctlnllaiy  cavity. 

It  is,  we  think,  easier  to  understand  the  whole  subject  of  acute  in- 
flammatton  of  Ixjne  if  tins  view  of  it  is  taken  than  it  is  if  one  cliapter  is 
devoted  to  acute  periostitis,  another  to  ostitis  or  osteitis,  and  a  third  to 
^30teomyelitis,  as  if  tliey  were  separate  and  indei^endeut  diseases. 

Dr.  Macewen  has  admirably  pointed  out  the  difficulty,  in  some  cases, 
^^f  finding  tlie  site  of  a  local  acute  periostitLs,  esjiecially  in  those  where  the 
patient  is  delirious  or  semi*conseious  only,  and  he  raentioos  a  case  in  which 
^^le  neck  of  the  femur  was  attackcfl  and  this  difficulty  arose.     We  have 
Iiaid  retM?ntlya  case  of  acute  suppuration  in  the  hij>*joint  in  which  tlie  symp- 
toms in  character  and  severity  most  ]>erfectly  resembled  those  of  a  very  acute 
periostitis.     The  esc'a[>e  of  half  a  draciim  or  so  of  pus  from  the  joints  on 
ttiaking  an  incision  through  tlie  caj^^isule  and  synovial  membrane,  rclieve^I 
the  symptoms,  and  the  child  reciivered.     We  have  also  had  a  fatal  cme  of 
l«X5a!ize<l  acute  periostitis  of  the  neck  of  the  femur. 

Of  the  mrer  sites  for  this  disease,  the  spine,  the  ilium,  the  os  caleis,  of 
^'hich  Owen  has  lately  recorded  an  example,  a  metatarsal  bone,  and  the 
«kiill  may  be  mentioned.  The  femur  and  tibia  are  probably  most  t*om- 
^nonlv  attacked. 

It  IS  usually  only  in  cases  which  are  so  severe  as  to  be  fatal  that  joint- 
invasion  or  multiple  bone-lesions  ( probably  pyiemic)  are  found,  but  in  the 
^2836  related  Mow,  the  knee  by  direct  extension,  and  the  lower  jaw,  th 
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humeriTS,  and  the  opposite  femur  by  pysemic  iufeclioD,  were  attacked,  and 
yet  the  diild  i^ectiverod. 

As  illustrating  two  somewliat  ujiusual  ctiini plications,  fracture  aod  hen 
orrhage  from  uWratiou  ioto  a  largo  artery,  im  well  as  the  ct>iinectioD  whicP 
we  believe  exists  iii  some  castas  between  acute  i>erio3titis  and  tubercle,  we 
may  mention  the  c^ise  of  a  hwl  whom  we  saw  with  acute  periostitis  of  the 
upper  part  of  the  humerns.  Tliere  wjis  a  large  absce&s,  which  was  opened, 
hut  a  few  days  later  severe  bleeding  came  on.  It  beeauie  necessary  to  ojiea 
up  the  axilla  freely  to  find  the  vessel,  and  in  lifting  the  arm  gently  to  <^xpoa^| 
the  armpit,  the  humerus  snapped  across.  The  arm  was  amputakil,  saline 
transfusion  was  employal,  as  there  bad  been  givat  loss  of  blmxl  and  the  lad 
was  almost  dying,  and  he  recovered.  The  bleeding  was  apparently  from 
the  subscapular,  or  possibly  from  the  axillary  itself 

Some  years  later,  wanting  from  memory,  the  boy,  who  had  quite  re^, 
covered,  was  seen  on  acci>unt  of  a  swollen  toe  which  was  evidently  tut 
cnlar.     He  was  ill  and  breathing  rapidly  at  the  time  of  the  examinatioo 
and,  as  it  was  suspe<_^tetl  that  there  was  acute  general  tuberculosis,  no  ojier 
tion  upon  the  toe  was  a<l vised,  and  in  a  few  weeks  he  was  detid  of  genert 
tuberculosis.     (  Vide  also  article  on  Tuberculosis  of  Bone.) 

Fracture  in  later  stages  from  deficient  development  of  new  bone  anjund 
a  separatal  dead  shaft  is  not  uucommon,  but  it  is  a  rare  tliough  by  no^ 
means  unknown  event  for  tlie  bone  in  an  acute  stage  to  be  so  nipidly  difl 
organized  as  to  give  \vay  with  no  more  force  than  ihe  raising  of  the  arra, 

Treatment.—As  I'egards  the  tR^atraent  of  these  casi»s,  the  need  of  fn 
and  c^rly  opening  is  fully  insisted  upon  in  Dr.  Mac^wen's  article.     We  < 
uot  think  it  is  a  good  plan  to  explon.^  freely  with  the  finger  after  oj>ening 
the  abscess.     No  gixid  fan  result  from  it  which  will  coni|>ensate  for  the  risk 
of  breaking  through  vessels  and  stripping  up  periosteum  not  yet  detached, 
and  so  still  further  endangering  the  lite  of  the  bone.     The  plan  of  freely 
opening  up  the  Iwue  at  onee  and  scraping  out  the  medulla,  just  as  in  osteo- 
myelitis at\er  amputation,  is  not  necessary  in  the  early  stages,  but  may  well 
be  employed  where  incisions  have  failed  to  arrest  the  dwease  and  on  gougic 
or  trephining  the  b<me  the  medulla  is  found  to  Ijc  involved.     So  also  late 
when,  if  necrosis  has  occurred  and  sequestra  re<pure  removal,  it  is  oftc 
necessary  thoroughly  to  clear  out  the  whole  medullary  cavity  of  a  long  bone. 
Much  has  been  writtt^n  of  late  in  sup[H>rt  of  the  treatment  by  immediaii 
trephining  by  those  who  believe  that  the  disease  is  always  primarily 
ostetimyelitis,  but,  though  such  treatment  is  far  better  in  any  case  tha 
delay  or  insufficient  incisions^  we  cannot  admit  that  it  is  necessar}'  in  all 
instances,  since  cases  undoubtedly  recover  after  incision  of  periosteum  ouly^_ 
though  we  are  btjund  to  acknowledge  that  in  the  majority  some  uei*ro3i^| 
follows.     The  faet  that  the  fiat  Ikjucs  of  the  skull  and  the  ribs  and  the 
laminre  of  the  spine  may  be  attacked  further  proves  the  existence  of  iuflam'^ 
matHUi  apart  Ironi  an  epijdiysitis,  though  the  neighbiu-hotKl  uf  an  epiphyseu 
line  is  usually  involved.    It  is  very  diHicult  to  bo  sui'e  of  tlte  exac*t  Btartic 
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point,  and  it  may  be  that  a  primary  iiiflanioiation  iu  the  vicinity  of  the 
epi{)hyseal  line  is  the  more  cumaiuu  lesion.  However  tliis  may  be,  it  is 
oei'tainly  not  in  all  cases  necessary  to  do  more  Umn  incise  the  periosteum. 

Amputation  is  seldom  called  for  in  the  acute  stages  of  tlie  disease, 
though  it  would  pos.si lily  check  the  courseof  pyteniie  infection  in  some  cases. 
Too  often  the  infection  is  so  rapid  and  severe  that  the  child  dies  before 
the  local  condition  is  such  as  seriously  to  raise  the  question  of  amputation. 

In  making  incisions  to  set  free  the  iiiHauiniatory  material  in  the  acute 
sUiges  the  openings  shotdd  be  ft^ee,  but  multi]jle,  and  on  ditferent  aspects 
of  the  limb,  if  possible,  rather  than  one  long,  single  incision  ;  and  for  the 
same  reason,  iu  removing  sequestra,  es[jecially  of  the  tibia,  it  is  wise,  a  £t\v 
days  after  the  dead  bone  is  removed,  to  bring  together  the  edges  of  the 
wound  as  far  as  jwssible,  and  so  to  minimize  the  subsequent  scars.  Much 
trouble  often  arises  from  the  large,  tender,  thin  scar  winch  ao  often  ocxiupies 
Dearly  the  whole  length  of  the  tibia  after  operation  in  these  ceases*  The 
slight-est  injury  iu  after-years  is  apt  to  cause  troublesome  ulceration,  and  the 
oocurrenoe  of  malignant  disease  in  the  cicatrix  is  no  imaginary  compHcation. 

It  is  well,  also,  iu  removing  hirge  &e<|ucstra,  not  to  cbis**l  away  com- 
pletely the  sheath  of  new  bone,  but,  cutting  through  it  on  one  side,  to  turn  it 
back  as  a  hinge,  as  it  were,  and  afler  removal  of  the  dead  bone  again  lay 
down  the  flap  of  living  bone.  In  this  way  a  stronger  limb  and  more  S|}eedy 
healing  and  filling  up  of  the  cavity  are  likely  to  be  got.  No  violence  should 
be  employed  in  chiselling  or  it^moving  secjuestra,  as  fracture  Is  very  liable 
to  occur  in  ctises  of  extensive  necrosis,  and  may  be  followed  by  non-union, 
requiring  subsequent  wiriug  or  otiier  plastic  opemtion. 

Primary  I'csection  of  the  diaphysis  in  the  acute  stage  of  this  disease  is  a 
plan  which  must  be  considered  iu  most  eases  wholly  unnecessary  and  likely 
to  result  in  a  wc^k  aud  distorted  limb  from  deficient  re-formation  of  bone. 

As  regaixls  the  sul>3equent  usefulne^ss  of  the  limb  in  these  patients,  it 
must  be  remembered  ihat  in  some,  where  the  growing  line  has  l>een  en- 
crtmched  uj>on  by  disease  or  obliterated  by  i>reinature  ossification,  there  may 
be  arrest  of  growth  of  tlie  bone  aud  resulting  deformity ,  In  others  a  con- 
verse overgrowth  of  the  affected  bone  may  occur  as  a  result  of  the  increased 
bb>od- supply  brought  to  the  uninjured  growing  line  in  consequence  of  the 
inflammation  near  it. 

In  the  rare  cases  of  a^jute  periostitis  of  the  larger  flat  bones,  such  as  the 
ilium  or  scapula  or  cranium  and  in  the  spine,  it  must  be  rcmetnbcr*.*d  that 
pus  may  be  poui-ed  out  beneath  the  iKTiosteum  on  both  as{>ccts  of  the  bone, 
und  it  may  be  necessary  to  perforate  the  bone  freely  t<j  eaijtty  the  cavity 
on  the  deejier  surface,  or^  in  the  case  of  the  ilium,  this  may  be  attempted 
bj  working  down  on  the  inner  side  of  the  pelvic  brim,  though  probably 
gouging  or  trephining  will  better  provide  for  drainage. 

The  occurrence  of  late  abscess  in  the  interior  of  bones  which  have  years 

before  bt*en  the  seat  of  acute  inflammation  must  not  be  forgotten.     We  have 

Witli   many  such  cases,  and  as  long  as  thirty  years  after  the  original 
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attat*k  an  al:>scefis  may  form  either  as  the  result  of  RJitie  latent  focus  of  dis- 
ease, wliicli  has  beeu  dormant  till  an  injurj''  or  failure  of  the  individual's 
health  haa  renewed  its  activity,  or  because  a  slowly  progressive  sclerosis 
has  at  la«!t  so  cut  off  the  hlootl-aujiply  as  to  starve  some  area  of  bone  and 
leatl  to  its  death. 

It  is  probable  that  most  of  the  eases  of  chronic  abscess  of  bone  which 
are  not  doe  to  tubercle  or  syphilis  or  some  of  the  rarer  sources  of  Irritatioo 
(actinomycosis,  etc.)  are  examples  of  a  more  or  less  acute  iutlammation,  such 
as  that  described  in  which  the  resisting  i>ower  of  the  tissues  has  l>een  sufficient 
to  circumscribe  the  spread  of  the  organisms  and  diminish  their  virulence. 

Special  mention  must  be  raade  of  those  cases  iu  which  acute  inflamma- 
tion has  attacked  the  popliteal  surface  of  the  lower  end  of  the  temur. 
Probably  bt^-ause  its  bIo*xt-supply  is  somewhat  scanty,  this  ai'ea  of  b^jue  is 
frequently  iu  flamed,  and,  unless  treatment  is  early  and  thorough,  a  most 
troiiblcsorae  condition  often  results.  The  bone  appears  to  be  unable  to 
recover  completely,  and  at  the  same  time  it  dr^es  not  become  completely 
necrosed  and  detached.  Loug-continued  suppuration  with  sinuses  which 
perhaps  close  for  a  time  and  pcriotlically  reoj^en  is  commonly  seen,  Oiieu 
attack  after  attack  at  longer  or  shorter  iuter\^al3  occurs  with  more  or  less 
pain  and  fli'vcr,  and  in  many  cases  the  patient  Ijecomes  a  chronic  invalid^ 
with  a  Hmh  useful,  it  is  trite^  for  walking,  but  a  great  source  of  trouble  and 
danger.  Extensiou  of  the  mischief  to  the  knee-joint  or  upward  to  the  shaft 
of  the  femur  is  apt  to  occur  sometimes  years  after  the  origiual  inflamma- 
tion, and  not  a  few  of  tliese  cases  llill  victims  to  chronic  or  acute  septicaemia 
in  later  life. 

Exploratiou  of  the  bone  usually  reveals  a  iiard  bare  surface  wuth  no 
definite  sccjuestrutu  and  no  line  of  demarcation  making  the  removal  of  the 
disease  practical)lc.  We  have  seen  so  many  of  these  patients  in  whom  it 
has  been  necessary  to  amputate  the  limb  after  years  of  intermittent  suffering 
that  we  are  incliuotl  to  think  that,  where  this  chronic  condition  is  once  es- 
tablished and  a  fair  trial  iias  been  given  unsncc"ssfully  to  milder  measures, 
amputation  is  tlie  wiser  course.  It  is  possible  in  some,  by  very  free  ex- 
posure of  the  bone,  to  cut  away  the  dtscasi?d  area,  but  in  children  this  would 
usually  mt-an  arrest  of  growth  of  the  limb  to  such  an  extent  that  it  would 
not  be  worth  pi*eserving. 

Aaiie  Epiphytiiih, — Mention  has  been  made  of  the  occurrence  of  local- 
ized absce?s  in  the  epiphyses  and  shafts,  but  to  complete  this  brief  and  sup- 
plementary survey  of  acute  inflaniniation  of  bone  we  must  mention  the 
case^  which,  occurring  usually  in  the  first  year  of  life,  have  been  deacribed 
as  acute  suppurative  arthritis  of  infants  and  as  acute  epiphysitis.  For 
the  recognition  of  the  disease  we  are  indebted  to  Mr,  Thomas  Sniitli, 
though  since  his  paper  many  cases  have  been  recorded  by  Poland,  the 
present  writer,  and  others.  An  acute  inflammation  of  the  ossifying  centre 
of  an  epiphysis,  usually  spreading  more  or  less  rapidly  to  the  adjacent 
joint  and  kiiding  to  extensive  abscess-fiirmation,  is  the  main  feature  of  the 
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diflcarte.  The  onset  maybe  aoute  or  subacute;  often  there  is  a  liistory  of 
swdJing  and  pain  in  one  or  two  joints  before  any  very  definite  local  mis* 
chief  becomes  established  in  a  particular  joint.  Pviemia  is  a  common  and 
usually  fatal  coniplimtion,  yet  a  iair  nuinlicr  of  these  babies  rct^ver  after 
free  incision  and  drainage^  and  that  with  surpriaingly  good  joints.  As  a 
rule,  the  joint  is  involved  by  extension  from  the  epiphysis,  and  this  is 
almost  invariably  the  ease  in  the  kip,  in  which  the  whole  epiphysis  is 
ititra-artienlar.  Occasionally  the  pus  finds  its  way  to  the  surface  without 
entering  the  joint* 

A  similar  condition  may  be  met  witli  in  older  children,  Fi'ee  incision 
and  drainage  with  abundant  nourishment  and  stimulation  are  the  es^ientials 
of  treatment.  Arrest  of  growth  of  tlie  limb  may  follow,  and  in  cases  where 
the  hip  has  been  attacked  the  ultimate  condition  closely  resembles  '* con- 
genital dislocation." 

This  acute  epiphysitis  of  infants  in  its  early  stages  is  often  overlooked 
or  mistaken  for  other  ailments.  Thus,  it  bears  some  rt^semblance  to  tlie 
congenital  syphilitic  aH'ection  of  the  ends  of  the  diaphyses,  it  might  be 
readily  confounded  with  **  scurvy  rickets,"  or  possibly  the  pain  snd  dis- 
inclination to  move  the  limb  might  be  attributed  to  ordinary  rickets.  Like 
its  ally,  acute  periostitiSj  it  is  sometimes  cousideral  to  he  erysipelas  or  rlicu- 
matism.  The  age  of  the  *hild,  the  severity  of  the  local  symptoms,  and  the 
great  disturbance  of  heahh  in  the  acute  stages^  together  with  the  definite 
implication  of  one  or  two  joints^  usually  the  hip  or  knee,  will  suffice  to 
lead  to  a  correct  diagnosis  when  the  liability  of  infants  to  this  j>art*cular 
disease  is  kept  in  mimb 

A  fairly  typical  case  may  be  briefly  given.  Samuel  C,  aged  nine 
months,  was  admilted  to  hospital  for  an  abscess,  in  the  neighborhood  of 
the  left  hip,  of  one  month's  duration.  No  cause  was  known  for  the  disease. 
The  absc^is  was  opened  by  the  resident  medical  officer,  who  found  no  direct 
commimication  with  the  johit,  and  no  intra-articular  grating  was  felt.  Tlie 
mischief  did  not  subside,  and  the  joint  was  subsequently  opened  up  by  the 
present  writer,  who  found  (lie  head  of  the  tione  gone.  Much  pus  (^cape^J 
at  the  time,  and,  though  the  child  seemetl  fairly  well,  it  showeti  no  power 
of  repair,  and  ultimately  sank  and  dietl.  At  the  necropsy  much  thick- 
ening was  found  all  round  the  hip-joint.  There  was  an  opening  at  tlie 
upper  part  of  the  articulation  ;  tlie  head  of  the  femur  was  completely  de- 
stroyed, only  a  stump  of  neck  remaining.  The  surface  of  the  acetabulum 
was  coveretj  with  granulation  tissue. 

Vertebra!  OstexmnfelUis. — Acute  osteomyelitis  of  I  he  vertebrne  is  occa- 
sionally met  with,  atid  is  of  extreme  importance  from  the  difficulty  of  its 
diagnosis  and  its  ver>^  high  moilality*  A  collection  of  twenty* one  cases  by 
Makins  and  Ablwitt '  shows  that  any  of  tlie  vertebr«e  may  lye  attacked, 
and  that  the  body  or  the  1  ami  me  or  a  transverse  process  may  be  inflamed. 
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There  is  the  greatest  danger  of  extension   to  the  spinal   meninges,  a 
pysemia  is  very  cooimon  (sixteen  of  the  tvventj^-oiie  cases  died).     The  depll 
at  which  the  bone  and  abscess  lie,  the  obscurity  of  the  syraptoras,  the  lik( 
lihood  of  attention  being  drawn  off  speedily  to  other  f<m  of  iofection^  and 
the  siniilarity  to  the  symptoms  of  other  diseases  have  prevented  the  recog-^ 
nition  of  the  natnre  of  the  lesion  in  an  early  stage  in  many  of  the  eas 
Free  iucision  and  perhaps  removnl  of  the  lamina,  to  prevent  the  collectioi 
of  pns  within  the  spinal  rohmin  and  the  development  of  meningitis,  are 
raaiu  lines  of  treatment 

A  fatal  case  of  ioilammation  of  the  occipital  is  also  reconled  in  this 
paper,  of  wdiieh  the  title  is  an  instanee  of  the  need  for  revision  of  onr  nomen- 
clature of  ixnie  disease.     Unless  we  are  to  nlxvlish  altogether  such  a  term 
periostitis,  it  surely  would  be  more  applicable  to  sorae  of  these  cases  at  least* 

Tlie  lumbar  spine  appears  to  be  the  most  common  seat  of  inflammati' 
Nineteen  of  the  twenty-one  cases  occurred  in  children  under  fifteen  years, 

A  paper  by  Chipanlt  in  La  Gazette  des  H6piia\ix^  December  12»  1896, 
of  which  an  abstract  by  F.  T.  H.  Contts  will  be  found  in  the  Medkal 
Ckronifle^  January,  1897,  deals  with  a  series  of  cases  of  this  sort.  Besides  . 
the  general  symptoms  due  to  septic  absorption,  lociil  piin,  rigidity  of  tlw  J 
affected  part  of  the  spine,  tendierness  on  deep  pressure,  and  sw^elling  niayJH 
indicate  the  seat  of  mischief.  Symptoms  due  to  implication  of  the  spinal*  ^ 
eord  may  be  present,  but  these  are  apt  to  misled  rather  than  as8i^^t  the  j 
diagnosis,  unless  the  other  evidence  is  ]>resent.  ^H 

Ijocal  PeriotifttiH. — Acute  lcM?aIiz(xl  j^eriostitis  is  fairly  common  in  ehil- '  1 
dixni  as  a  result  of  injury.  A  boy  gets  a  kick  on  the  shin  at  foot-ball,  and 
an  immediate  swelling  from  extravasated  blood  follows;  in  a  few  days,  per- 
hajis,  instead  of  the  leg  getting  better,  a  local izetl  but  jiaiuful  swelling  is 
fonnd  over  the  front  of  the  middle  of  the  tibia  ;  there  is  little,  if  any,  fever» 
and  the  mischief  is  purely  local ;  a  few  days'  rest  and  the  use  of  lead  lotion 
bring  the  trouble  to  an  end,  though  for  a  considerable  time  there  may  Ijc 
some  thickening  and  tenderness  over  the  tone.  This  is,  of  course,  a  verv 
different  type  of  disease  from  the  terrible  cases  of  "acute  neerosis,"  but  all  ■ 
stages  between  the  two  may  l>e  met  %vith,  and  neglect  of  a  sh'ght  case  migh^AH 
lead  to  the  development  of  the  more  severe  form,  ^* 

An  acute  inflammation  of  the  l>one  is  also  commonly  enough  seen  in 
the  jaw  as  the  result  of  alve<ilar  abscess  fmm  a  carious  tooth.  This  mar 
be  nothing  more  than  an  ordinary  gumboil,  or,  on  the  other  hand,  it  niA¥^H 
lead  to  extensive  destruction^  though  wide-spread  necrosis  of  the  jaw  ii^^ 
more  often  a  clirooic  than  an  acute  condition.  Even  when  a  large  area  «>f 
jaw  is  laid  bare  by  acute  suj)]Hiration  following  an  alveolar  al>8ce3S  there 
is  usually  little  necrosis.  It  is  well  also  to  remember  that  in  pyemic  pen-^^ 
ostitis  it  by  no  means  follow^s  that  bone  that  is  hare  mW  die ;  it  is  remarki^| 
able  how  ir^adily  pyiemie  lesions  of  bone  and  joints  often  recover,  and  that  \ 
sometimes  without  even  an  incision,  though  if  pus  is  prcseut  it  should  un« 
doubteflly  lie  ahvaya  let  out 
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Acute  Inflammation  of  Tibia  ;  Pi/wmia. — Arthur  B  ,  aged  seven  years, 
fell  and  striick  tlie  left  kiice  on  Novi'iiiber  5,  18%.  The  skin  was  not 
broken.  On  the  13th  the  knoe  begun  to  swtU,  an<i  he  wsL^udmittetl  to  hos- 
pital on  the  17th,  There  was  then  eonsiderable  swelling  of  the  Itg  below^ 
the  knee,  the  skin  was  dusky  and  a^dematous,  and  there  was  a  coUeetion 
of  fluid  in  the  popliteal  sjmoe.  The  teni|>emture  on  adniisslon  was  nnly 
99.2°*  The  pt^plitca!  abscess  was  opened,  but  in  the  evening  the  ciiikl  was 
delirious  and  his  temperature  104,2^.  The  next  day  incisions  were  made 
over  tlie  upper  part  of  the  tibia,  whieh  was  fijund  to  be  bare.  The  toni- 
peratnre  fell  to  100.2'',  but  rose  to  102^  on  the  20th.  On  the  22d  the 
knee-joint  contained  pus,  and  was  openetl  ami  washed  out  Ou  tlie  24th 
an  erythenmtnus  nisb  appeared  all  over  the  bcKly,  and  for  tbe  next  few 
days  the  ehild  was  very  ill.  (Jo  Deeember  1  the  knee-joint  was  oji+'ned  up 
still  more  fully.  On  the  2d  there  was  severe  pain  in  the  leg  about  tlie 
ankle,  which  was  swollen  ;  the  joint  was  exjilored,  but  no  pus  found.  An 
abseess  was  o|>ened  over  the  lower  end  of  the  fibula  ;  the  bone  was  bare. 

The  parents  were  advised  to  allowani[nitatiou  of  the  limb/but  preferred 
to  risk  the  child's  life.  On  I>eceiuber  4  an  aliscess  was  diseoveretl  beneatli 
the  left  deltoid,  and  the  margin  of  the  bicipital  groove  was  found  to  be 
bare.  The  boy  took  food  ^\tll  nui!-t  of  the  tinae,  but  was  not  fully  con- 
aeiouB.  Fresh  abscesses  were  opennl  in  the  leg  on  the  7th.  There  was 
slight  diarrhcea.  The  temperature  rangal  from  normal  to  103^.  There 
was  no  albuminuria  or  eliest  troulile  except  a  little  brouehitis. 

On  Dec!ember  10  a  cultivation  made  from  pus  taken  from  the  leg  proved 
to  consist  entirely  of  stiipliylocoa-i ;  no  slreptococei  were  present.  On  the 
11th  ten  cubic  ceutimetres  of  antistreptocoecin  were  injected.  No  marked 
change  resultt^.  The  injections  were  repeate<l  on  the  16th,  17th,  and  18th, 
twenty  cidiie  eeulimetres  on  each  ocH:'asion  being  used.  It  was  not  thought 
that  any  material  cliange  resulted  from  the  injections. 

There  was  no  great  alteration  in  the  boy's  condition,  but  the  tempera- 
ture ranged  somewhat  lower  after  December  20.  He  took  food  fairly  well, 
btit  was  much  weaker.  The  wotnids  in  the  leg  Ix^an  to  look  better.  On 
the  30th  an  abscess  was  found  over  the  ramus  of  tbe  lower  jaw  on  llie  left 
side,  which  did  not  increase  during  the  next  tijree  days. 

On  Januar}^  4,  1897,  an  incision  was  made  along  nearly  tbe  whole 
length  of  tiie  tibia.  The  shaft  was  quite  frrm  and  in  i>art  covered  by  new 
bone.  The  medullary  cavity  was  opened  up  and  pus  and  small  sequestra 
cleared  out.  The  abscess  over  the  jaw  was  opentMl  and  the  bone  found  bare. 
The  new  Ijouc  in  the  leg  was  turned  liaek,  liinge-fashion,  and  none  removed 
that  ccaild  lje  saved.  On  the  7th  tbe  etlges  of  the  wound  in  the  leg  were 
strapped  to  bring  the  new  bone  into  its  place.  The  boy  improved  both 
physi<"ally  and  in  intellect.  On  tbe  13th  the  wound  over  the  jaw  bad 
healed.  Subsetiuently  swelling  and  pain  appeared  at  the  npjKT  end  t»f  the 
right  femur,  but  the  acute  symptoms  sul>sided  without  operatiijn,  leaving, 
however,  rotieh  thickening.     He  steadily  improved,  and  though,  of  course, 
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his  wounds  arc  yet  inilieale<l,  lie  a[ipc*aL-s  tu  be  c-tjnvalesceiit  at  tlie  time 
writiug,  February  21,  1897. 

The  case,  reported  from  notes  by  Mn  Izard,  resident  medical  officer,  i 
given  as  fairly  typical  of  the  coui'se  of  a  severe  attack  of  inflamniarion 
the  tibia  witii  pyaemia,  but,  fi>rtunately,  with  no  visceral  complicatiousj  aa 
hence,  pmbal>ly,  his  recovery* 

TUBERCULOSIS  OF   BONE. 

Pathology  and  Pathological  Anatomy* — Aa  acute  miliary  tiibercu- 
loBis  of  bone  cci-tainly  occurs  as  a  part  of  a  general  tuberculous  iufectioi] 
and  is  probably  much  more  comiTionly  prcseut  tluiix  is  sup|K>sed,  since  i 
pi-esencc  of  tubercles  in  the  medulla  iu  the  early  fitages  of  the  diseaj^  givi 
rhe  to  no  obvious  symptoms  and  the  patient  dies  before  further  evidence 
of  l>one-infectiDn  is  shown. 

Acute  miliary  ttilx-rculosis  of  bone,  then,  is  a  matter  of  general  patho 
logical  rather  than  of  cliuical  interest,  and  is,  moreover,  not  peculiar 
childhood  and  nt^d  not  be  further  discussed  here. 

Tnbercoluus  disease  of  bone,  in  which  the  mischief  has  no  doubt  begun 
iu  the  formation  of  one  or  more  small  foci  which  have  given  rise  to  more 
or  less  acute  inflammation  an^und  tlie  tubercles  aud  more  or  less  rapid  de- 
generation of  the  de[Mi3iteiI  material,  is  excccilinj^ly  common  in  children. 
The  rapidly  growing,  highly  va,scular,  and  unstable  tissues,  especially  in  the 
neighborhoo<l  of  the  growing  lines  of  the  l»ones  aud  the  articular  surfaces, 
are  very  suitable  ibr  the  development  of  tal>ercle,  aud  it  is  in  these  site^^ 
that  it  is  chiefly  found.  ^M 

The  liability  to  injury  common  to  all  children  is  of  importiinoe,  but  it 
must  be  remembered  that  injury  to  tlie  bone  df  a  child  will  l>e  followc 
by  tuberculosis  only  if  that  child  is  made  of  the  si)ecial  material  which 
suitable  for  the  grtnvlh  of  the  bacilhis, — that  is  to  say,  that  eitlier  bec^tii 
its  tissues  contain  some  material  favorable  to  tlie  growth  of  the  organisn 
or  because  they  arc  delicieut  in  some  material  hostile  to  the  development  of 
the  bacillus,  one  child  is  attacked  by  tuberculous  disease  of  bone  after 
injury  which  would  cause  nothing  but  momentary  pain  to  another  child. 

Though  we  have  said  that  acute  miliary  tuberculosis  of  bone  is  of  littl^_ 
clinical  surgii^l  importance,  it  must  be  remembered  that  a  tuberculous  difll^l 
ease  of  Imjuc  may  Ik?  very  acute  aud  require  acti\^e  local  treatment  without 
any  general  iulklion  of  other  organs.     Thus,  a  child  with  periiajis  tubercu 
lar  disease  of  the  e|>ipliyseal  line  (tuberculous  epiphysitis)  may  in  a  fe^ 
days  or  a  week  or  two  be  found  to  liave  a  similar  condition  at  some  oth< 
point,  tiliia  or  radius  or  other  long  Iwne,  and  a  series  of  foci  in  sever 
bones  may  mpidly  apjx^ar  with  or  without  evidence  of  tubert^le  elsewhere. 

Again,  we  are  disposed  to  think  that  some  of  the  cases  of  so  called  acute 
infective  periostitis  or  osteomyelitis  are  tubercular  fa>m  the  first ;  they  cejt 
taiuly  develop  all  the  features  and  run  the  coui'se  of  tuberculous  lesion 
afterwards ;  aud  though  it  may  he  said  that  the  tubercle  is  grailed  into 
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tissue  injured  by  the  previous  inflarnmation,  thei-e  is  at  least  a  possibility 
of  die  tnberf*le  being  the  ctiuse  of  tlie  wliole  riiisehief. 

While  the  epipliyBual  line  or  bone  ofljacent  to  it  is  by  far  the  most  com- 
mon starting-point  of  tubereulosis  in  Ixine,  the  pe^ir^steum  and  sujierfieial 
layera  of  the  shaft  omy  lie  attiekeJ  at  any  |KVint  in  the  length  of  a  long 
Imne,  aodj  on  the  otlier  fiaiid,  tlie  eone-ellons  tissue  and  mwlulla  may  be 
extensiv^ely  involved  without  implicalion  of  an  epiphyseal  line.  So,  too, 
the  short  a!id  flat  hones  are  often  the  seat  of  tiiterculous  di.sease,  the  ribs  are 
not  uncommonly  attaekefl,  and  the  disease  may  extend  to  the  pleura  and 
cause  an  empyema.  Oecasionally  the  sternum  is  affected,  but  in  our  ex- 
|>erienet*  leiis  often  in  children  than  in  adults.  The  carpal  and  tarsal  bones 
are  very  eomraonly  the  subjects  of  tiiberciilosLs,  but  usual ly  the  disease 
spreads  from  tiic  synovial  meml)rane  to  the  bones,  which  are  thus  second- 
arily aifeete4L  The  excci>tion  to  this  rule  is  the  os  ealeis,  in  which  tlie  disease 
commonly  attacks  the  epiphyseal  line  and  spivads  into  the  bone  and  from 
it  Ui  the  adjacent  joints.  As  to  the  bones  of  the  sknll^  tul>erculosis  of  the 
iipix?r  jaw  and  malar  bones  is  common  ;  tlie  temporal  b  often  diseased  as  a 
result  of  tulx*reulosis  of  tlie  middle  ear.  The  lower  jaw  is  sometimes  at- 
tache*! by  disea.*^,  the  parietals  and  oocipitals  very  rar^^ly,  the  frontal  more 
frequently,  tboujj^h  by  no  means  commonly.  In  the  bi>ne9  of  the  vault 
of  the  skull  toliereulosis,  when  it  oe<^!irs,  is  often  eircumserjbeil  and  leads 
to  jierforation  of  tlie  cranium.  Tuberculous  disease  of  the  spine  is  dealt 
with  elsewhere. 

In  the  pelvis  the  disease  is  bv  far  most  commonly  situate^l  in  the  acetab- 
ulnm,  Ix'ginning  in  the  triradiate  epiphysis  and  sjireading  from  this  centre 
to  the  lM>ne  around.     Under  such  ciRmmstanees  the  hip-joint  is  necessarily 
involved,  and  often  the  disease,  w^hieb  is  primarily  in  the  femur,  spreads 
to  the  joint,  and,  if  not  arrested,  attacks  the  acetabulum  secondarily  by  ex- 
tension.    Tuberculosis  of  the  sacrum  may  be  primary  or  the  result  of  ex- 
tension  from  the  sacro-iHac  jointj  which  is  not  very  rarely  the  seat  of 
the  disease  in  children,     vSometimes  the  pelvis  is  very  extensively  affeetech 
The  clavicle  is  rarely  attacked^  but  we  have  met  with  disease  of  the 
acromial  extremity,  either  primary  or  as  an  extension  from  the  acromio- 
clavicular joint.     Disease  of  the  st^pula  is  usually  limited  to  the  neighbor- 
Iiood  of  the  glenoid  cavity^  and  Ls  secondary  to  mischief  in  the  joint,  wdiich 
iteelf  IS  often  the  result  of  tuljercle  in  the  up])er  end  of  the  hnmerus.    The 
Bgers  and  toes  seem  specially  prone  to  tuberculous  disease, so-called  ''stru- 
mous dactylitis," 

The  physical  characters  of  tuberculous  disease  of  bpne  vary  somewhat 
in  diflTcrent  eases.  Thus,  in  some  instances  a  superficial  erosion  (caries)  of 
btme  is  found  in  which  there  is  a  more  or  less  well-defined  shallow  pit  filled 
with  granulation  tissnCj  caseous  detritus,  and  perhaps  small  particles  of  dead 
bone  (caries,  caries  neerotica). 

In  other  cases  a  w^ell-defined  cavity  may  be  found  oci'tipying  part  of 
the  epiphyseal  line  and  adjacent  epiphysis  and  shaft,  in  which  lies  a  sequea- 
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triim  surroutidetl  by  caseous  detrittia.  The  8e<)uestriim  may  preserve  m 
forrn^  and  show  on  one  aspect  the  natural  sui^facie  of  l>one  which  origiiudly 
was  covered  with  the  epipfiyseal  cartilacrt*. 

Again,  the  sequestrum  may  be  eiXKlet]  and  so  soft  and  broken  up  lliat 
its  origin  is  nn recognizable.  The  most  favorable  cases  are  those  xu  whieli 
the  disease  is,  as  destTibed,  well  defuu'<l  and  tlie  walk  of  the  eavity  an* 
composetl  of  sfmnd  bone.  In  other  instanc^^ji  large  tracts  of  bone  witiiout 
any  distinct  line  of  deraartation  are  pale,  fatty,  and  rarefied;  the  born*  tp 
soft,  often  abnost  wholly  alKS<jrbed,  and  it  is  difficult  or  im{>osijible  to  «•)' 
where  actual  disease  ends  and  hi  ere  atrophy  begins. 

In  others,  again,  the  uie(hilla  for  a  quarter  or  half  the  length  uf  tlw? 
bone  is  filled  with  yellow  or  gR^nish  pus  and  caseoua  material  with 
sequestra  uf  varying  size  and  consistence,  and  with  no  line  of  demarcsitioQ 
between  the  healthy  ami  the  tubereulouH  bone.  Yet  in  otiiers  a  ert^ani  like 
or  semisolid,  whitish  substance  like  soft,  decolorized  blood-clot  may  611 
the  ratxluUary  cavity  ami  replace  tlie  cancellous  tissue. 

In  the  short  bones  the  whole  of  the  ainec4!ous  tissue  may  be  soft,  fiitlr, 
rarefietl,  and  easily  &t raped  away  with  a  sharp  spoon  or  crushed  by  p^rt^suit 
of  forceps,  6c>  that  little  but  an  oily  nuiAs  with  a  few  osseous  spicuU  iniT 
represent  one  of  the  carpal  or  tarsal  bones. 

In  certain  eases,  notably  in  the  fingers  and  toes,  it  is  common  to  fitnl 
part  or  nearly  the  whole  of  the  shaft  of  tlie  original  phalanx  or  metacar|isil 
lying  loose  as  a  sequestrum  in  a  mure  or  less  spacious  eav^ity,  of  which  tlr 
walls  am  new  bone,  and  the  contents,  besides  the  sequestrum,  caseous  graii il- 
lations and  debris. 

We  so  often  find  multiple  bone  and  other  lesions  in  tuberculous  chiIiin-« 
— ^perhaps  a  pulpy  knt?^  with  disease  of  the  lower  end  of  the  humerus  on  tlie 
other  side^  tuberculous  dactylitis,  a  corneal  ulcer,  and  disea.se  of  an  aokJt 
or  one  or  more  tarsal  joints,  and  perhaps  glandular  disease  as  well — tliat  «n 
have  t>ecome  accustomed  t*j  speaking  of  these  children  with  multiple  tuljer- 
eulous  foci  as  cases  of  '*  general  surgical  tuberculo^^u^,''  and  in  such  cases  oiost 
of  the  varieties  of  loe^d  tufx^reulous  manifestation  may  be  fijund.  BicilB 
are  usually  tew  and  difficult  lo  find  in  the  discharge  or  the  diseased  pftrtt 
removed  by  o^teration,  though  sections  of  such  bone  will  show  well*defiiMd 
tubercles  scattered  among  the  ruins  of  the  tralxH^uIa^  of  crancellou8  tiflioe*^^^| 

When  ouce  a  tulx^rculous  deposit  has  l>een  formed  in  a  bone  tt  is  impoi^' 
sible  to  say  what  the  eoui-se  of  the  disease  will  be.     No  doubt  the  piw^ 
may  ba  arresttnl  and  a  pnnitirally  complete  recovery  take  place,  or  ibeii*!* 
tality  of  the  atlectt^^l  tissue  may  lie  so  far  destroyed  that  local  death  (nern>" 
sis)  oceui-s.     When  this  is  so,  if  there  is  little  irritation  set  up  and  litd< 
reaction  in  the  surrounding  tissues,  tliere  may  be  but  little  evideoee  of  Ji*- 
ease  and  no  collection  of  fluid  or  **  abscess* '-format ion.     Such  are  ^imet*^ 
the  cjises  of  *"  caries  sicca"  and  ''  quiet  necrosis,"  the  differemv  being  siflii»l; 
one  in  tuberculous  cases   of  the  extent  to  which  death  of  the  part  p^ 
When,  however,  there  is  much  outpouring  of  fluid  and  breaking  down  of 
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tissue  a  so-called  "  abscess"  is  furnied.  In  some  cases  there  is  forraation  of! 
a  true  abscess  ;  in  others  the  fluid  is  senini^  holding  in  siispeDslou  caseous 
raati?ria!  derived  from  the  disintegration  of  tubercuhjtis  matter  and  dmd 
tissue.  In  the  soft  Iwioes  ni*  children  destruction  in  iialu rally  more  rapid 
and  extensive  than  in  older  people,  and,  on  the  other  baud,  repair  is  more 
tv»mj)lete  and  new  iKme- format  ion  rs  often  very  abundant.  It  is,  however, 
well  to  l>ear  in  mind  that,  while  abundant  new  bone*formation  may  take 
place  about  the  shaft  of  a  long  bone  in  which  there  is  a  tnlx^rculous  de- 
posit, this  growth  of  new  bone  is  much  less  abundant  and  often  deficient 
in  the  short  and  flat  bones,  and  is  usually  absent  altogether  about  the 
articular  extremities  until  active  disease  has  ceased  and  repair  is  going  on. 

This  is  important  to  remember,  since  the  thickening  about  a  joint  is 
often  s|Kiken  of  as  an  enlargement  of  bone  and  taken  as  evidence  of  lx)ne 
disease.  Tfie  enlargement  is  simply  of  the  s<jft  parts  covering  the  bone, 
and  is  no  index  of  the  extent  of  bone  disease  nor  indicative  of  repair. 

The  so-callcMJ  "expansion  of  bone/'  "spina  ventosa,"  which  is  so  evi- 
dent in  tuberculous  disease  of  the  phalanges,  as  well  as  elsewhere,  is  an  ex- 
ample of  destmction  of  bone,  with  new  formation  of  periosteal  bone  around 
the  diseai^ed  part  The  new*  layer  is  again  absorl>ed  and  repla(X*d  by  fresh 
bone,  and  the  process  goes  on  till  a  large  ("avity,  containing  the  remains  of 
the  original  Ixme,  with  caseous  material  and  granulations,  is  found  sur- 
rounded by  a  I  bin  layer  of  young  Ijone  formed  in  the  way  descrilM^d. 

Symptoms  and  DiagrnoBis. — A  diagnosis  of  tulxTCiilosis  of  bone  in  a 

child  may  usually  l>e  made  if  swelling  involving  the  extremity  of  a  long 

bone  €X>mes  on  slowly  without  great  pain  and  with   no  tendency  to  rapid 

formation  of  abs<x*<s.     If  there  is  a  tubercular  family  and  personal  history, 

or  the  child  has  the  apj>earance  indit^itive  of  a  tendency  to  tuberculosis,  or 

if  the  disease  has,  in  a  child  apparently  healthy,  followed  gradually  measles 

or  whooping*cough,  the  case  is  pretty  certainly  tuberculuus*    Chronic  simple 

or  traumatic  b*ine-Iesions  are  comparatively  rare  in  children.     PyEemic  bone 

'^disease  is  either  acute  or  marked  by  a  general  failure  of  health  and  tendency 

^^o  early  suppuration  not  usually  met  with  in  tul)crcle.     In  congenital  syph- 

^r   lift  there  is  generally  unmistakable  evidence  of  the  taint  elsewhere,  and 

^'^hile  in  infancy  the  cndsof  the  diaphyses  are  atlectt^j,  there  is  a  more  rapid 

i^    rrest  and  a  more  S[>eedy  yielding  to  treatment.     The  evidence  of  the  rash, 

t- ^aruifBe*,  and  gc^neml  appearance  prevents  mistake  in  most  instances. 

A  warning  must  be  given  as  to  the  ]H>ssibility  of  fiiihirc  of  treatment 

^f"^  rases  where  Ijoth  syphilis  and  tuberculosis  are  present.     We  believe  that 

-*- :^  me  of  the  mrire  intractable  cases  are  unsuccessfully  dealt  with  because 

•^^ccli»ea>«?  is  a  mixed  one,  and  it  must  be  rememberwl  not  only  that  it  is 

^^^>Ty  difficult  sometimes  to  dit^tingnish  between  tubercular  and  syphilitic 

V^^-sinns,  but  also  that  children  often  require  very  large  doses  of  iodide  to 

Y^r-oduce  an  cfTei^t.     The  chance  of  mistaking  cases  of  actinomycosis  for 

i^tbercle  should  not  be  forgotten  ;  it  is  by  no  means  imjrrobable  that  the 

t^isiako  is  not  very  rarely  made.     If  suspicion  is  aroused,  the  microscope 


1012 


ACUTE   IKFLAJtfMATION   OF   BOKE. 


will  nsually  speedily  settle  tlie  question,  and  energotic  local  treatment, 
administratiou  of  iodide  of  potiLssiutiij  will  give  the  Iw^^it  jiro6[>eet  of  cure.j 

Acute  rit^kets,  especially  wiien  accompanied  by  hemorrhage  ("scur 
rickets'*),  h  sometimes  mist;iken  for  acnte  tulx^reiilosis,  pain  on  moving 
Iiml>,  with  swelling  in  the  neigh lx)rho<xI  of  joints,  and  failure  of  heal 
leading  to  a  enppositioD  of  the  presence  of  tubercle.  The  general  api 
auce  of  the  child,  the  evidenw  of  rickets,  the  acute  onset,  and  the  liistoi 
of  the  upbringing  of  the  child  will  siitBce  t^j  clear  up  the  case. 

Oa-asiotially  mo<'h  difficulty  arises  in  the  diagnosis  of  sarcomata  of  bone 
in  children  in  tlieir  early  stipes.     As  these  tumors  are  usually  of  very  rapid 
growth,  the  doubt  is  likely  to  \xt  felt  only  at  the  outset.     Since  tuberculosa 
is  Lutinitcly  more  common  than  sarcoma,  the  probabilities  in  a  given  case 
are  all  in  favor  of  tul>ercle;    but  this  is  not  sufficient.     Sarcoma  often, 
tubercle  mrely,  attacks  the  bones  of  the  skull.     Sarcoma  growth  is  moi 
rapid  than  tiil>crculoiis  deposit,  and  enlarged  veins  coui-sing  over  the  surfa< 
of  the  swelling  suggest  great  vascularity.     Sarcoma  often  follows  injury, 
but  so  may  tuberculosis.     Tuljerculous  foci  are  often  multiple^  but  there 
may  be  secondary  dejwsits  of  sarcoma.     In  such  cases,  however,  there  a 
often  failure  of  health  and  evidence  of  visceral  new  growth*     Sarcotnatoi 
swellings  attain  a  greater  size  than  tulierculons  ones  aud  do  not  s^jflen  inti 
"  abst*esses.*'     Sarcomata  are  usually  Ijetter  definetl  than  tul>erculniis  foci/ 
and,  if  they  are  central  in  origin,  may  cause  **  expansion''  of  bone,  witli 
the  feeling  of  **  egg-shell  crackling,''  which  is  rarely  foimd  In  tul)erculo«s 
disease.     Family  history  is  of  importance,  but  in  any  ose  of  real  doubt 
the  right  course  is  to  cut  down  upon  and  examine  the  swelling,  when  the     , 
difficulty  can  usually  1)0  speedily  disposed  of.  ^M 

Treatment  and  Prognosia.— Tlie  treatment  of  tul>f?i*culnsis  of  bone  in      i 
children  nmst  he  based  on  general  surgical  principles,  gixxj  hygiene  and 
local  rest  being  the  main  features  of  treatment  in  the  early  stages.     Thus, 
careful  feeding,  fresh  air,  tonics  of  one  sort  or  another,  with  attention  t*:>  the 
digestive  organs,  are  the  main  features  of  the  general  management,  wlu 
the  application  of  an  efficient  splint  and  of  soothing  lotions  b  all  that  i| 
necessary  locally.     Should  the  mischief  go  on,  or  If  it  has  lasted  for  nioi 
than  a  few  weeks  when  first  seen,  a  trial  may  still  be  given  to  splints  an( 
to  iouuction  of  uleate  of  mercury.     If,  in  spite  of  trt^tment,  the  swelli 
and  tenderness  increase  or  remain  persistent,  it  is  prolmble  that  caseation 
the  iuflamnmtory  material  has  taken  ]*lace  and  resolution  is  past  hoj 
Under  siicli  conditions  it  is  \\'ell  to  wait  no  longer,  but  to  cut  down  u|X)n  ih 
diseased  bone  and  freely  gouge  or  scrape  it  away  till  sound  bone  is  reached. 
After  free  application  of  iodofijrm,  t!ie  wound  should  be  closed  tHnmpletelv^ 
or,  if  there  is  a  doubt  about  the  ascpticity  of  the  wound  or  the  complete 
removal  of  the  disease,  it  is  better  to  drain  it.     In  any  ca»^  whether  acute 
or  chronic,  if  there  is  any  evidence  of  softening  and  breaking  down  of  the 
tuberculous  material,  it  should  be  at  once  and  completely  cleared  awav. 
Operation  too  early  is  better  than  too  late. 
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It  19  very  seldom  nc^^ssary  to  amputate  a  linib  in  a  eliikl,  and  the  ques- 
tion can  hardly  ever  arise  in  a  case  of  tuberculous  disease  of  bone  unk^sa  a 
joint  IS  involveti  In  certain  easels  of  extensive  tnl>ereuIous  ostCHHuyelitis 
of  the  femur  spreading  downward  after  excision  of  the  hip  or  upward  from 
the  knee,  or  in  ease  the  disease,  lieginning  in  the  epiphyseal  line,  has  spread 
to  and  destroyed  a  neighbor! tig  joint,  it  may  l»e  neeessary  in  a  feel>Ie  eiiiJd 
to  amputate,  but,  as  a  rule,  conservatism  should  Ije  pushed  to  tlie  utmost 
and  ever)-  means  adopted  before  resorting  to  the  removal  of  tlie  liml),  and 
in  all  cases  the  tendency  of  tuberculosis  t<j  exhaust  itself  and  die  oat  aftc»r  a 
time  should  be  lx>rne  iu  mind.  Most  surgeons  can  recall  eases  where  limbs 
condemned  to  amputation  have  l^een  preserved,  wbetlier  wisely  or  not  is 
another  matter,  and  have,  though  usually  crippled,  become  sound  by  the 
spontaneous  dying  out  of  the  tnl>erculous  process. 

In  any  case  of  tuljercnlosis  of  bone  it  is  unlikely  that  one  operation 
will  be  sufficient  to  eradicate  the  disease.  After  removal  of  all  that  is  ob- 
viously  unsounfJ,  the  wound  may  Ijc  packed  with  kjdoform  or  iodoform 
gauze  and  allowed  to  gninulate.  Hailing  at  first  will  pmbably  be  rapid, 
but  in  two  or  three  weeks*  time  it  is  likely  that  progress  will  eea^e  ami 
the  wound  will  take  on  au  indolent  as|K}ct,  with  a  sinus  discharging  sero- 
pundent  fluid,  or  it  will  Ije  covered  with  prominent,  coarse,  feeble  granula- 
tions. In  such  cjise  stimulants  and  astringents  of  various  kinds  may  be 
tried  ;  not  the  least  valuable  of  t!u*sc  is  powdered  nitmte  of  lead.  Subli- 
raated  sulphur,  i-ecMjm mended  by  Mr.  Lane,  is  too  uncertain  and  sometimes 
too  violent  in  its  action,  but  may  be  tritxl  with  caution  in  cases  where  a 
superficial  cavity  exists  and  thedisejise  is  jutraetable.  As  soon  as  it  is  clear 
that  no  progress  is  iK'ing  made,  it  is  better,  before  the  mischief  has  time 
to  gpread  and  make  hoidway,  again  to  re{>eat  the  scraping  out  and  aiiplica- 
tions,  and  again  and  again  to  attack  the  tubercle  till  finally  the  wound 
heals.  AVc  Ijave  met  witli  success  in  these  cases  even  where  the  ix^sult  of 
treatment  for  months  has  been  most  unpromising.  After  a  time,  sometimes 
without  any  obvious  reason,  the  exttvnsion  of  the  process  has  ceased  and 
the  wound  has  rapidly  closed  and  remained  sound.  Of  the  many  ajiplica- 
tions  employed  in  these  cases  besides  scraping,  the  actual  cautery,  chloride 
of  zinc,  itKlotV»rm  in  jwwdcr  or  cmtdsion,  nitrate  of  silver,  nitrate  of  Icjid, 
powdei'Ofl  sulphur,  and  caustic  potash  may  be  mentioned,  but  many  others 
have  been  recomiuendeib  The  essence  of  the  matter  is  j>erseverance. 
General  hygiene  and  sea-air  are  among  the  most  imjvortant  matters. 

Though  carit^  is  the  tyi>e  of  tuberculous  bone-atfectiou  iu  tuberculosis, 
it  is  not  uncommon  to  meet  with  necrosis.  The  existenfc^  of  a  well'detincd 
sequestrum  is  a  satisfactory  feature  of  the  case,  for  it  imjilies  a  power  of 
forming  a  line  of  demamation  separating  the  healthy  from  the  diseased 
tissne,  and  the  infiltrating  form  uf  tuberculosis  is  less  likely  to  be  pi-esent 
in  a  case  where  necrosis  exists  than  in  one  where  the  bone  is  merely  eroded 
and  carious.  While  iu  acute  nnn-tubercular  lione  disease  the  rule  should 
be  to  remove  too  little  rather  than  too  much,  the  converse  is  the  case  in 
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tuberculosis ;  the  operation  should  go  beyond  the  obviously  diseased  are^ 
and  well  into  sound  tissue  where  this  is  jjossible. 

In  some  eases,  where  many  fcx'i  of  disease  exist  or  the  mischief  h  vev^ 
exteusive  ami  the  child *s  health  much  broken  down,  unfitting  him  alike  to 
bear  an  opemtion  or  to  repair  an  extensive  k'sion,  it  is  well  to  refrain  from 
any  operation  and  to  send  the  patient  away  to  the  ^'ea-side»  to  try  what  im- 
proved conditions  will  do  in  the  way  of  enabling  him  to  throw  off,  or  at 
least  localize,  tfic  disease;  but,  as  a  general  rule,  it  is  better  to  remove  the 
diseased  tissue  first  aud  send  him  away  to  become  eonvalescent  afterwards. 

Where,  as  iu  the  case  of  tuberculosis  of  the  middle  ear  involving  tb^H 
temporal  lK)ue,  or  in  perforating  caries  of  the  vault  of  the  skull,  or  where^^l 
again,  in  disease  of  a  rib  or  of  the  sternum,  there  is  danger  of  extension  to 
neighboring  vital  orgaus^  spe<ial  ci^re  will,  of  eoui-se,  be  necessiiry.     It  is 
all  the  more  ueedtul  under  such  circumsUmccs  to  arrest  ihe  morbid  process^! 
but  caution  is  required  to  avoid  doing  harm  by  the  operation  itself  ^H 

Mention  must  here  l;*e  made  of  those  uufijrtunate  cjiscis  in  which,  after  an 
operation  upon  a  tuberculous  focus,  an  outbreak  of  acute  general  tuberculosis 
oocurs,  |)erhap3  most  often  affecting  the  bmiu  as  a  tulx?rcular  meningitis. 
There  can  he  little  doubt  that  some,  at  least,  of  these  cases  are  due  to  dtr 
embolic  tubercular  infection  from  the  ojjeration-wound.  The  opened  bloo 
vessels  or  lymphatics  take  up  tuberculous  matter  left  in  the  wound^  and 
BO  infectiou  results.  These  misfortunes  ai^  an  argumeat,  not  against  oper- 
ation, but  against  imjierfcct  operation, — (,€.,  they  point  to  the  necessity  of 
the  complete  removal  of  all  tubercular  matter,  so  that  the  greatest  pains 
should  be  taken  thoroughly  to  clear  out  all  the  disease  and  to  use  such 
applications  as  are  likely  to  destroy  any  infective  i>articles  that  may  not 
have  been  mechanically  removed. 

Where  it  is  reasonably  certain  that  all  tul>ereulous  tissue  has  been  taken 
away  not  only  from  the  bone,  but,  by  excision  of  the  walls  of  all  sinuses 
and  of  the  margins  of  openings  in  the  skin,  Irom  the  soft  parts  also,  it  is  a 
good  plan  to  close  the  wound  with  sutures  without  drainage.     No  better 
safeguard  against  recurrence  of  tlie  tuberculous  [>rocess  in  a  wound  can  l>e 
provide*!  tiian  healing  by  primary  iinion.     It  ie  true  that  many  cas4?s  ia 
which  the  superficial  tissues  heal  by  primary  union  show  again  evi<lent*c  < 
tubercle  left  l>ehiud^  but  this  is  less  likely  to  occur  than  in  tliose  whe 
feebly  vitalized  granulation  tissue  exists,  as  in  the  track  of  a  dminiige-lul 
and  a  free  excision  of  the  tissues  with  closure  <if  the  wound  again,  and,  i^ 
necessary,  yet  again,  is  the  best  method,  where  it  is  practicable,  of  arresting 
the  progress  of  the  disease. 

Sufficient  inditntion  has  been  given  as  to  the  line  of  treatment  of  tuber- 
culous bone  disease  in  different  regions,  but  a  wonl  may  be  said  as  to  tl 
management  of  tuWculous  fingers  and  to<s  and  of  epiphysitis  threatening 
invasion  of  a  joint.     As  to  ''  tuberculous  dactylitis,*'  a  fair  number  of  case6y 
if  taken  early,  will  get  well  without  deformity.     If,  however,  the  tubercu- 
lous deposit  breaks  down  or  involves  the  epiphyseal  line,  arrest  of  growti 
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and  permanent  distortion  are  likely  to  result.  Total  resection  of  a  pbaJanx 
in  an  early  stage  is  not  to  be  recommended,  while  later,  amputation  of  a 
linger  gives  s|)eedier  results  and  not  a  more  nnsiglitly  hand  than  one  with 
a  short,  distorted  digit.  We  prefer,  as  soun  as  eai^eaiion  oocarsj  to  open  np 
and  clean  out  t!ie  diseased  material,  leaving  the  shell  of  new  living  bone 
without  a  formal  resection,  and  wait  for  amputation  or  total  resection  till 
this  plan  has  failed. 

TulxTcidous  diseiise  of  the  canet^lous  tissue  of  an  epiphysis  may,  and 
often  does,  spread  to  the  adjacent  joint,  and  the  possibility  of  this  should 
lead  to  careftjl  attempts — repeated,  if  necessary,  again  and  again — -to  eradi- 
cate the  disease  before  the  joint  is  reached.  The  limb  should  \>g  kept  still 
upon  a  splint  and  no  trouble  spared  to  avoid  what  must  always  be  a  most 
serions  aggravation  of  the  mischief.  Where  disease  has  spread  from  the  os 
cak'is  or  metatarsus  to  the  adjacent  joints  and  extensive  tarsal  disease  is  set 
up,  amputation  should  on  no  account  be  practised,  but  the  disease  freely 
expo>cd  by  an  ample  ineisinn,  and  all  tuberculous  matter,  with,  if  necessary, 
the  whole  tai'sus,  removed,  A  thurougbly  useful  foot  may  still  be  retained 
if  nothing  of  tJie  tarsal  bones  but  part  of  the  os  calcis  remains.  It  is  only 
after  failure  of  **  total  tarsectoray''  that  amputation  should  be  performed. 


I.EONTIASIS  OSSEA. 

The  disease  to  which  this  name  was  given  by  Vii^how  is  a  diffuse  hy- 

l^eiirophy  of  the  Ijonos  of  the  s^kulL     It  affects  jierlmps  most  often  the 

npi)er  jaw,  and  is  a}>parent  in  the  earlier  stages  as  an  eidargenicnt  of  the 

nasal  prooesscB,  giving  an  appearance  somewhat  like  that  of  a  mandril  ape. 

The  other  cranial  aud  facial  bones  may  bwome  involved. 

L#e<mtiasis  usually  begins  in  childhood,  and  is  supposed  to  have  some 
relation  to  rickets.  The  bony  overgrowth  is  slow,  and,  besides  the  terrible 
deformity,  the  pressure  upon  nerve-trunks  may  prc^luce  pain  and  even 
blindness.  Though  a  rare  distiine,  we  have  seen  two  or  three  cases.  In 
one  instajice  pain  and  nasal  discharge,  without  gix^at  bony  deformity,  led 
to  the  exploration  of  tlie  maxillary  antra,  both  of  which  were  o|>aque  to 
transillumination.  Both  antra  wei-e  found  obliterated,  and  the  boue  was 
apparently  quite  solid.  In  this  patient  the  skull  bones  have  erdarged  and 
the  head  has  assumed  the  aiqK^arance  of  rickets ;  the  mentiil  powers  are 
failing,  prol)ably  from  intra-crauial  pressure,  and  there  is  much  headache. 
It  seems  probable  that  death  will  result  from  brain- pressure,  though  tlicre 
is  only  slight  external  deformity  at  present. 

No  treatment,  except  in  some  instances  removal  of  prominent  bony 
masses,  is  known  to  be  of  any  avail. 

The  disease  is  rarely  recognized  in  chihlhood,  from  the  exceedingly  slow 
tate  of  progress  made  by  the  overgrowtli. 


LATERAL  AND  FDNCTIONAL  CURVATCRl 
OF  THE  SPINE. 

By  JAMES  K.  YOUNG,  M.D.,  and  JOSEPU   M.  SPELLISST, 


Definition, — While  rotation  of  the  bodies  of  the  vertebne  <m  the  " 
cat  axis  iiHtially  aceom[moies  lat^'nil  curvature,  it  is  not  csBeutlal  aod 
not  furni  part  of  the  definitiou, 

A  lar|:^e  number  of  synonvnis  are  used  to  express  the  deformity  ; 
these  may  be  mentioned  Seoikms  ;  French,  Scoii4*se  ;  Diviaihn  laUrok  i 
Tailk;  German,  SeiUivhe  lilkkgralsverkrilmmunff  oder-Va^blegutUf ; 
foi^iige  Deformitdt  der  Ulrbelsdide ;  SeUIiche  Verble^uuff, 

History. — Since  the  original  article  was  written  by  Professor  GibocT 
(vol,  ill*  p,  1001),  the  dlstinutiiin  Ijctweco  Literal  and  finuliuual  cun'itunf 
of  the  spine  has  bwii  more  iiif^ist^l  upon  by  systematic  writers  and  arUn^ 
pa?dic  speeiaHst:?.     They  prefer  to  divide  lateral  curvature  inlii  fuoetionil 
and  rotary.     The  past  eight  years  have  l>ecn  nrnrked  by  incnw.'ied  iDtcnsrt 
and  many  decided  advances  in  this  impijrtant  department,     AUentioo  Im* 
hren  dirn'tis.1  to  the  fact  that  tlie  modern  orthopaedist  \ins  received  too  mwh 
material  upon  the  Bubject  of  scoliosis  at  secH>nd-liand  without  sufficient  rt- 
Bearclj,    The  clinical  observations  of  the  earlier  writers,  as  Co|x»laiid  (1815), 
Sheldrake  (ISIO),  Biimtiekl  (!824),  Sfjaw  (1827),  C?oulson  (1839),  Ho^^ 
Harriscm  (1842),  Tamplin  (1846),  and   Lonsdale  (1857),  were  verj' tb*«^ 
ough,  !ind  their  careful  study  by  the  modern  orthopaxlist  bas  enahltd  him 
to  avoid  repetition*     The  akiudoument  of  tenotomy  by  Jules  Gudrin,  th$ 
prinee  of  tenotoniists,  and  his  contemporary,  Ijouis  H.  Sayn%  t*>gethcr  ^4 
tfi«'  increased  im(xjrtance  given  to  cxei-cise  in  tht*  treatment  of  thes^  iff*** 
tions,  has  led  to  the  almost  entire  rejection  of  apimratns  exwpt  in  cair^w 
advanced  rotary  deformity. 

KELATIVE   FREQUENCY. 

The  frtHpicney  of  lateral  curvature  is  greater  than  would  be  UD»ginw 
by  the  casual  observer,  as  the  clothinj;  can  be  arranged  in  »  mauocr  U*  t»»"f 
the  deformities  of  a  lesser  dcgnic.  Without  doubt  it  is  tJie  mi«t  frnjo^* 
of  all  oithoinedic  diseases,  but  tlie  estimate  of  Werner  that  Prui^  hasiU 
thousand  five  hundrLnJ  |>LHjple  with  this  affliction  has  little  wrigbt*  A*^ 
eordiui^  to  Drachman,  there  were  ejcamined  in  the  sckools  of  Ohmd*^ 
101 0 
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twenty-eight  thousand  ooc  hoodral  and  twenty-five  children,  and  three 
liondred  and  sixty-eight  were  found  to  lie  Buffering  from  this  deformity. 
Taken,  however,  in  connection  wltti  eight  thousand  eas<»s  of  deformity  ex- 
amined by  SchilHug,  Berend  ami  Langaard,  and  Fist-her,  of  whom  two 
thousand  five  hundred  and  fifty-thi-ee  suffered  from  scoliosis,  we  have 
sufficient  to  indicate  the  frequency  of  this  aife(.^t!on.  In  surgical  practjce 
the  i-elative  fretiuency  of  scoliosis  is  shown  by  the  comparison  of  C!ase8 
treated  at  the  orthopaedic  dispensary  of  the  liospital  of  the  University  of 
Pennsylvania.* 

Tlie  relative  frei^uenoy  among  l>oys  and  girk — a  larger  j>ercentage  of 

I  the  latter,  about  lour  or  tive  girls  to  one  boy — poissibly  may  be  more  ap- 
parent by  greater  attention  l>eiug  given  to  the  development  of  the  forms 
of  the  latter  and  oonsidting  the  surgeon  earlier  upon  the  recognition  of 
deformity.  The  relative  propodion  is  found  by  consulting  the  fullowing 
table:'" 
NUUBER  KXAMmKD. 
Kdlliker 721 
r  Roth 200 
I  Wildberg«r 120 
I  LonsdnXe 170 
I  Ketch 229 
I  23a6 


Boys. 

Girls. 

lU 

577 

17 

18a 

19 

101 

21 

149 

40 

189 

12a 

773 

364 


1972 


Among  children  under  five  years  of  age  the  number  of  boys  is  reported 
to  equal  or  even  exceed  that  of  the  girls. 

The  aggravated  forms  appear  to  be  in  excess  among  males,  although  there 
^re  severe  cases  with  females. 

Scoliosis  appears  more  frequently  among  the  more  enlig:htened,  but,  as 
lias  been  stated  by  a  number  of  authorities,  that  this  is  due  in  civilization 
cmnnot  be  readily  admitted,  as  several  of  the  causes — congenital,  traumatic, 
o.od  patliolngical^-occnr  in  the  savage  state  as  well  as  iti  the  civilised. 
llowever,  if  varieties  only  were  considered,  as  habitual,  static,  and  profes- 
sional ^  tlie  statement  would  be  correct.  The  I'elative  frequency  at  different 
is  shown  l)y  Ketch.'  From  one  to  twelve  years  of  age,  fi fly- two  j^er 
c?^nt.  ;  from  twelve  to  eighteen,  forty-one  j>er  cent. ;  and  after  the  hitter  age 
oxilv  tliree  and  one-half  per  cent.  For  this  reason  Ketch  has  divided  tliem 
into  three  classes  :  ^ 

1.  Tliose  in  whom  the  deformity  was  first  observed  from  the  first  to  the 
twelfth  year,  or  the  age  of  childhotxl. 

2.  Those  in  whom  the  deformity  was  first  observed  from  the  twelfth  to 
the  eighteenth  year,  or  the  age  of  puberty. 


*  Young,  Orthopaedic  Surgery,  1804,  p.  170. 

»  Mt^iciil  Age,  June  25,  1890,  urticle  on  Lateral  Curvature  of  the  Spine,  Jnmea  K, 
Tfoung,  M  D.,  p.  269. 

•  Ketch,  New  York  Medkal  Journal,  May  U*.  1888,  p.  8. 
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3.  Those  ill  whom  the  defurinity  was  first  observed  from  the  cigi 
year  ami  iipwarJ,  or  the  age  of  eomplete  develoiiment 

In  age  not  stated  he  fi>imd  two  and  one-half  per  cent 

Etiolog'y* — The  produdion  of  scolfosis  by  faulty  habitual  posti 
standing  results  in  ao  inc'<^tm!ity  in  the  lower  eittremi ties  which  may 
permanent  if  not  corrected.  The  i*elax«l  limb  tends  to  becxime  Iodj 
thieker  than  tlie  limb  upon  which  the  auperincuml)ent  weight  ift 
In  this  manner  a  long  limb  is  produced.  The  tendency  to  inland  u 
left  limb  may  be  responsible  for  the  greater  frequency  (dxly-aix  percent) 
of  right  dorsal  scoliosis. 

Enonuyus  morbid  growths,  as  ence|>haloidj  enehondroina,  or 
springing  from  the  sides  of  the  pelvis,  may  by  their  weight  cnnse  9ft»li 
Scoliosis  may  also  arise  in  sa^ro  iliac  disease   from   the   hiibttual   faiihr^ 
position  Eissumed  to  ix4ievc  snllering.^ 

Pathology   and    Pathological    Anatomy. — The    first    patlialc^al 
change  Is  probably  in  the  tntereartilagiuous  disks.     In  advanced  acsolioit^ tbe 
changes  include  alterations  in  bone,  ligament,  intercartilaginuus  flfid  mat- 
cular  structure.-i,  in  the  order  of  important.     From  the  difticulty  of  uUihh 
ing  sjKcimens  of  the  early  stage  the  lesions  of  this  pericul  are  but  [woriy 
understood.     In  the  original  artiele  a  full  dest*ription  and   illustTalioD  ift 
given  of  a  specimen  of  advanee<J   lateral  eurv^ature.     The  aerom|iaa 
cuts  from  Hoffa  will  help  to  demonstrate  more  minutely  the  changes 
are  seen  in  wedge-shaped  deformities  of  the  individual  vertebra;.     Thttit 
illustmtions  show  the  body  to  be  atrophied  on  the  concave  tide  (Fig.  l\ 
and  in  some  cases  ossified  to  the  adjacent  vertebra?  by  a  mild  pret^sure  ostei- 
tis, resulting  in  the  wedge-shaped  body  with  the  base  towards  theconvexitj 
(Fig,  2).     Pressure  shortens  one  of  the  roots  of  the  vertebral  arch,  impart— 
ing  an  ovijidal  Ibrm  to  the  eamil.     The  bony  fibres  of  the  Uxly  o*xnipy 
obIi<|ue  instead  of  an  upright  frosition.     The  description  of  a  |Uithul%nci 
bcme  specimen  might  be  supplemcntr.*<l  by  an  aeouunt  of  the  alteratioB  i 
the  ligamentous^  intcR*art!lagiuou?5,  and  muscular  structures.     The 
pressure  on  the  intervertebral  Ixxlios  eausr^s  thera  to  become  wedge^bapi*^ 
and  to  lose  their  elasticity  and  ability  to  reassume  a  normal  putitii 
Ligaments  eouuecting  the  vertdn-ae  ai"e  lengthened  on  the  convexity 
shortened  on  the  concavity  of  the  curve*     The  muscles  on  the  coucavity 
contracted  and  atrophied  to  a  less  degree  by  their  osseoiLS  attaehcuHits  Uw 
brouglit  too  close  together.     On   (lie  convexity  the  muscles  are  rvla 
stretched,  atroplued,  and   fatty  degenerated.     While  the   mu^4es  of 
convexity  are  eonsideriKl  the  weaker  muscles,  in  restoring  the  curve  wjttW 
attenti<»n  must  he  pnki  to  the  muscle-^  of  the  concavity. 

Symptomatologry. — The  symptomatology  of  this  disease  can  hetk»^ 
oughly  studied  only  by  reference  to  minutiae  and  accurate  recordi  of  « 
large   number  of  ceases.      The   taking  of  these  records   lias  hivti  mwi 

>  Shatluokj  Boston  ModieHl  and  Sun^ical  Journml,  Januaiy  10,  18K>. 
'  Young,  tJrth*jp»edie  Surgery,  1894,  p.  175. 
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facilitated  by  puljlLshing  the  paiostakiDg  metliods  of  several  observers. 
These  writers  have  employed  some  ingeuinits  uiecliaiiiexil  devictes  which  re- 
cord at*euratt*ly  tlie  statas  prwseiis  of  a  case,  also  elalwjrute,  uuifartiij  aud 
tabulated  methi>ds  of  mensuration^  and  by  no  means  of  least  importance  in 
the  recoixling  of  symptoms  is  the  use  of  the  camera  and  authroj)ometrical 
charts.     Whatever  method  be  employed^  the  system,  to  give  reliable  and 


Fjo.  2 


Fio,  L 


^  v> 


Oiaeoiis  chanf^es  In  Yerto1ir&l   bodiei. 
(HoffiL)    From  YyuQg'ii  Ortboptcdie  Sur- 


^cuLiyii  uf  vtirlc'bra  :ihowiii|jr  cotnloiisa- 
tlou  on  concave  sl<1e  and  TurE^factlnn  on 
ccmvex  side,  (llofluo  From  Yuung'a  Or- 
thopiedlc  Surgery. 


•-•^*<?ful  data,  must  be  noiform.  Photographs  shonld  l>e  taken  of  tlie  front, 
'-^^ck,  and  sides  of  the  body  in  the  faulty  and  correcteil  positions;  also  two 
"^i^li^ral  views  and  a  rear  view  of  the  Ixxly  in  Adamses  position.     Tiie  value 

*^^    the  photographs  is  improved  by  photographing  through  a  wire  sci^en 

^^^^r  the  method  of  Brat^kett,  of  Boston.* 


^i^ 


APPARATUS   FOU    MEASURING  SCOLIOSIS. 

Out  of  a  large  number  of  apfiaratus  for  recording  the  rotation  in  scolio- 
Vre  mention  the  following : 

1.  Hawksley's  cjTtometer, 

2.  Weigel'8, 
a.  Bradford's. 
4.  Beeley's  scoliosometer. 

1  Children's  HoepiUl  R<>ports,  1804, 
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These  are  recuni mended  in  tlie  reverse  of  the  order  in  whicli  they  are 
given  here. 

1,  HawkHleifH  Cyrtomder. — This  is  a  narrow  band  of  lead  long  enough 
to  pass  around  the  body  and  allow  the  ends  to  overlay  each  other,  and  of 
the  right  tliickness  to  aHow  it  to  im  readily  formeti  to  lit  all  the  curves  of 
the  back  and  sides.  This  band  is  marked  in  a  scale  of  inches.  It  is  the 
instrument  generally  used  by  clinieiauB. 

2,    Weigets? — ^This  apparatus  is  mounted  on  a  thin  board  ten  and  one- 
half  inches  wide  and  twenty-six  and  ooe-half  inches  long,  and  consists  of 

Fia.  3. 


K"-^ 


a^-4 


'~^r^=^ 


i" 


WeJgere  app&ratui  for  meamtinK  scoUocia. 

two  rods  attached  to  the  board  within  about  an  inch  from  ilie  up|>er  and 
lower  edges,  and  so  an^anged  that  they  are  cx>nnected  \vith  the  board  at  each 
end  only.  Upon  these  rods  a  trolley  raoves  horizontally.  To  tlie  trolley 
is  attached  a  j>eneil,  which  is  held  against  a  pajier  that  is  fastened  to  iiie 
boanl  back  of  tlie  nxls.  At  the  lower  end  of  the  trolley-rod  a  roller  is 
attached.  The  pencil  is  held  against  the  paper  by  a  light  spring.  The 
movement  of  the  apjmratus  across  ihe  board  is  controlled  by  a  heliml 
spring.  These  springs  render  the  instniment  almost  automatic  in  its  action, 
it  being  necessary  only  to  guide  the  roller  across  the  back  of  the  patient. 
The  marking  }>encil,  taking  the  raoveraents  of  the  roller  through  tbe  trolley, 
reproduces  on  the  pa|>er  the  outlines  of  the  surfai^  over  which  the  nJler 
raoves. 


^  American  Orthoprodic  AflftoctiiLion,  1893. 
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Fig,  4. 


3,  Bradford^», — This  consists  of  two  steel  bars  arched  in  the  centre  and 
fastomxl  togi'ther  at  one  extrcQiity  by  a  pin,  having  a  quadrant  at  one  end 
and  a  spirit-level  at  the  uthcr.  The  patient  being  prone,  the  instrument  is 
a|>plied  across  the  deformity  from  side 
to  side,  with  the  attitclied  end  at  the 
convex  side*  The  arm  vvitli  the  Bj)ir it- 
level  is  raised  until  the  level  is  attaiutd 
and  the  degree  of  deformity  can  be  i-ead 
from  the  quadrant. 

4.  Btckifii  Svollmonuier, — This  con- 
sists of  a  steel  framework  containing 
a  series  of  narro%v  steel  rods.  By  two 
plummets  and  a  spirit-ievel  attached  to 
the  inatrnment  it  may  be  used  to  take 
outlines  in  a  vertical,  horizontid,  or  lat- 
eral plane.  The  rods  are  pressed  into 
|>oeition  by  a  roller  and  secured  by  a 
brake.  The  outline  is  impressed  n|>nn 
paper  by  i>i  ns  attached  to  the  lower  sur- 
face of  the  ends  of  the  rods.  For  pmc- 
tical  purposes  this  is  the  Ijest  instrnnient 
fcir  recording  the  amount  of  rotation, 
because  the  steel  points  can  l>e  applied 
more  closely  to  the  skeletal  outline  and 
tlie  error  of  the  thick  muscular  pad  on 
the  convex  be  eliminated.  An  improve- 
ment  on  this  would  be  a  circular  measuring  appliance  on  the  same  prin- 
ciple, fashioned  after  a  hatter's  nieiisnring  machine. 

Diagnosis,— A  careful  diagnosis  of  tliis  disease  in  its  mrly  stages  is 

Muost  essential.     The  body  should  \m  placed  in  a  strong  light,  and  all  its 

^^urves  and  lines  carefully  exarainetl  frum  various  positions,  b<3th  in  front 

^nd  rear.     To  furilitatc  this  examinatiuu  the  budy  of  the  patient,  in  the  case 

of  a  child,  should  lie  nncoveretl  as  far  i!()wn  as  below  the  trochanters.    The 

**otation  of  the  spinous  processes  should  Ijc  carefully  noted   and  marked 

^l?%^ith  the  patient  in  an  erect  posture  and  also  bending  forward  in  Adams's 

f>osition  or  selfsusjM.^udtKl  from  a  bar.     Any  difference  in  the  length  of  the 

IfDwer  extremities  may  be  ascertained  by  the  use  of  Ixioks  fir  blocks  under 

tlie  feet  in  conn(i:'t!on  witl)  a  spirit-level.     If  by  (his  metliod  there  is  any 

dntibti  or  if  any  difference  is  detected,  the  body  may   Ijc  placed  upon  a 

Bii liable  couch  and  tbe  lower  extremities  measured.      Among  the  many 

apparatus  for  measuring  and  rec^ordiug  the  deform ity,  Ytamg  lias  a  list  of 

tbirtv-three/  but  an  oixliuary  lead  measure,  hen^tofore  de«crilje<l,  the  writei^s 

find  answers  all  jjurposes.     In  the  diagnosis  caretul  attention  is  called  to 


Weigel'i  apparatus  In  use. 


*  University  M<3dica1  Magazinei  Februftiy^  1898. 
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rasee  of  kitetal  bending  of  Hic  spine  caus€?d  by  debility.  This  ooaditifKi  is 
without  rotation,  and  can  geaerally  be  remedied  by  appmpriat*;  dJi^tUii- 
tiunal  treatment.  Attention  should  also  \m  directed  lo  kUfral  dtriniion 
of  thi'  HfHtie  ocx!urrHig  in  the  early  stages  of  Pott's  disease.  This  is 
to  11  ni lateral  spasm  during  exaeerbations  of  the  disease,  iind  tiisii] 
promptly  when  tlie  patient  is  treated  in  a  prone  posttioti. 

Treatment. — Three  stages  or  degrees  of  deforraity  are  reoogntaKt 
should  be  distinguished  Ix-fore  treatment  is  inslitutcd : 

First,  or  initial  stage. 

Soeoiul,  or  stage  of  development. 

Third,  or  stjge  of  arrest. 

In  the  iirst  stage  the  rotation  can  be  corrected  by  euspensioo,  by  tbf 
recumbent  position,  m*  by  slight  pressure  of  the  hands. 

In  tlie  second  stage  the  rotation  cannot  be  entirely  corrected  by 
means. 

In  the  third  stage  the  rotation  c-annot  be  affect^l  in  the  least  by 
measures,  as  the  degree  of  tlje  deformity  has  a  direct  bcariag  on  the 
nt>sis  of  the  case.  In  i^ses  of  the  first  degree  a  cure  may  be  expected ;  ii 
cases  of  the  second  degree  impmvement  may  he  promised^  bat  8  perfect  cttif 
can  seldom  be  effected ;  in  cases  of  the  thinl  degree  the  prepress  of  the  «l^ 
formity  may  be  arrested,  but  no  improvement  in  the  stature  will  occur 
Autliors  are  agreed  upon  the  importance  of  exen^nse  in  the  treatmefit  of  diis 
affection,  and  the  Swedish  movements  are  usnally  preferred  ;  but  in  tk 
use  of  these  there  is  no  uniforoiity  at  the  present  time.  Some  writers  iiMt 
on  the  general  development  of  the  body,  first  by  the  use  of  Heavy  wagbH 
Tlic  objection,  however,  to  tlie  hr^avy  w^eight  syptem  is  the  strain  oo  the 
heart  and  lungs  and  tlie  short  time  devoted  to  the  course  of  exercreei^  whifJi 
is  not  sufficient  to  permit  of  the  compensatory  action  of  the  heart  bciii|r 
established. 

Othei-s,  by  employing  the  eight  physiological  movements  of  the  spint 
as  a  basis,  attempt  to  form  a  rational  system  of  exeralsea'  These  eight 
primary  movements  include^ — 

1,  liending  forward. 

2.  BetKliug  1  Kick  ward. 
8*  Bending  to  the  right. 

4.  BenxJing  to  the  left. 

5.  Combining  these  movements  in  circumdnction  to  the  right 
0,  Combining  these  movements  in  circumductinn  to  the  left, 

7.  Kf>ta(ion  of  the  spine  upon  its  vertical  axis  to  the  right, 

8.  Rotation  of  the  spine  upon  its  vertical  axis  to  the  left* 

Our  method  consists  in  developing  first  the  relaxed  and  weaker  fBori'' 
until  the  curve  is  slightly  over-corrected,  then  by  general  systemnlie  etfl* 
cises  to  improve  and  maintain  a  perfect  physical  development.    Tli»  pl**» 


>  Hugh,  Fhiladclphift  Polyclinic,  December  6»  I8M. 
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given  ia  detail,  is  to  find  the'  position  that  can  be  the  most  readily  assumed 
by  the  patient  to  overcome  tlie  deform it\%  and  then,  oiaintaining  this  posi- 
tion as  nearly  as  jwssiljle,  perlorni  all  the  exercises,  eoostantly  endeavoring 
to  bring  tlie  body  to  a  eorrect  position  in  the  use  of  all  the  movemeuts,  thus 
tending  to  the  developing  of  tlie  miist*les  on  tlie  eoocuvc  side  of  the  defor- 
mity, also  of  the  weaker  muselen  on  tlie  convex  side.     These  exercises  are 
to  be  continued  until  the  curvature  is  over-oorrected  in  a  slight  degree. 
A  treatment  tending  to  the  development  of  the  general  physical  conilitiou 
is  then  commenced  and  kept  up  until  the  deformity  is  ]iermaneutly  over- 
come.     Primary  forms  of  curvature  being  exceedingly  rare,  each  case  re- 
cjuires  jiartieular  study,  and  while  seLs  of  exercises  are  given  for  iodividual 
cases,  most  of  the  fynns  of  exercise  will  be  made  up  of  a  combination  taken 
from  them  alL     The  use  of  these  prescrihed  exercises  must  be  under  the 
pen^onal  supervision  of  the  surgeon  in  charge  or  of  a  trained  instructor  or 
masseuse.      They  require  to   be   performed  slowly  once  a  day,  and  eacli 
movement  made  from  fiv^e  to  fifteen  times,  and,  at  the  least,  one  hour  before 
or  not  F^ooner  than  two  hours  after  a  meal.     Massage  of  the  weaker  muscles 
on  both  sides  of  the  curve  should  follow  the  exercises,  and  the  [mtient  must 
occupy  the  prone  or  key-note  position  for  at  least  half  an  hour  or  an  liour 
after.      Any  necessary  medical   treatment  sliould   be  prescribed  and  any 
menstrnal  irregularities  correetc^l.     Tlie  exercises  are  to  be  continued  daily 
for  from  four  to  six  mouths,  omitting  8iindays  and  the  menstrual  periods, 
and  to  be  given  by  the  surgajii  in  charge,  three  or  four  at  a  time,  nutil 
the  whole  number  has  been  learntKh    Tliey  should  last  from  twenty  minutes 
to  half  an  hour,  and  are  not  to  be  continuc^l  to  the  point  of  fatigue.    During 
t;lie  exercises  the  breatliing  shouhl  lie  regular,  and  oue  or  two  full  breaths 
t^ken  at  tlie  end  ot  each  exercise.     The  most  important  element  iu  all  these 
^jxen^ises  is  time.     From  four  to  six  months  will  be  necessary  to  cure  mild 
C!«L8e5,  and  two  or  three  Cfun^ses  oi  the  same  period  will  l>c  required  for 
cdium  cases.     The  exercises  are  usually  under  the  direction  of  a  masseur 
-  a  masseuse,  the  surgeon  supervising  the  treatment  from  week  to  week. 
ore  importance  is  attached  to  tlie  direction  tlian  to  the  personal  conducting 
of  the  treat raent* 

This  is  the  European  method  of  treatment.  Where  the  houi-sof  school 
interfere  with  tJie  treatment,  in  order  to  derive  the  lulh^t  Ijcuetit  it  will 
l>o  necessary  to  omit  the  school  altogether  or  limit  the  attendance  as  much 
^fc®  possible. 

A  consideration  of  the  special  treatment  of  primal  right  dorsal  scoliosis 
"^^^ll  best  illustiiite  this  method.  In  right  dorsal  scoliosis  the  right  slionhlcr 
la  olevated  with  the  s<:*apula  pmjecting  backwanl ;  the  left  shoulder  is  de- 
Pi*€^sed,  the  scapula  flattened,  and  the  sjiinous  processes  of  the  dorsnl  vertc- 
*^r^  rotated  to  the  right,  the  weaker  muscles  being  considered  on  the  con* 
*^Ve  side.  The  [)e\vh  is  inelinefl  to  the  left  and  downward.  The  right  leg 
^'^  elongated  and  the  sjiinous  processes  of  the  lunihar  vcHebne  are  rotated 
^  tlie  left,  the  contracted  muscles  being,  as  before  stated,  on  tlie  riglit,  or 
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OD  die  side  of  tlieooiHsvitT*  The  meaket  mtiscks  are  first  snbjeeled  to  the 
treBiniBUft  br  ptttdDg  the  dceieloii  in  8oeh  pcaitioiis  as  to  reiider  the  mus- 
cular attaduiieiits  awie  sofml,  and  coueqiiaitlir  strengthened  and  con- 
tncted.  Fordieri  ibe  longer  or  right  U^  is  shorteaed  by  special  exercises, 
whiefa  cootraKt  llie  mnsdes  about  the  hip-joint.  The  fact  that  this  long 
limb  call  be  shartmed  is  ooiielQaiTdlj  established  by  the  number  of  success^ 
folly  treated  patiectts,  as  in  the  case  of  a  oolite  student  who  was  injared 
and  Inhere  eluogatioa  had  ooconed  from  lela^i^ation  following  the  injury. 
Shoald  the  ineqaality  of  the  lower  extr^uities  result  from  otlier  eansed^  as 
flsl-feoi,  asynimetiTy  or  fiactiire^  these  most  be  oorrected.  The  forgoing 
remarks  particularly  apply  to  eloogatioii  ocetirring  in  atonic  cases. 

Thai  elongation  and  rotary  lateral  curvature  may  be  caused  by  incorrect 
poeturea  eontinoed  daring  a  long  period  is  shown  in  the  case  of  an  artistes 
profeseiooal  model,  who  in  two  years  has  developed  a  left  dorsal  scoliosis 
from  standing  resting  the  weight  on  the  right  leg. 

The  special  exercises  in  right  dorsal  scoliosis'  are  as  follows  : 

1.  Best  standing  position. 

2.  Key-note  position. 

3.  Key-note,  forward  lK?nding. 

4.  Key-note,  sideways  l^ending,  right 

5.  Key-note,  forward  sideways,  turning  right. 

6.  Key-note,  heels  rising. 

7.  Key-note,  heels  rising,  knees  l>ending. 

8.  Key-note,  fall  out,  right  limb  forwaTrl. 

9.  Hanging  (left  hand  higher),  right  limb  rising,  vriih  resistance. 

10.  Hanging,  knees  abdnctine,  with  res'stanee. 

11.  Hanging,  knec^  adducting,  with  resistance, 

12.  Right  hip  flexing. 

13.  Right  hip  extending. 

14.  Right  hip  rotating, 

15.  Prone  key-note,  bnckwanl  sideways,  turning  right 

16.  Salute,  right  arm,  from  five  to  ten  times,  arms  extended. 

17.  Left  sliouliler  elevated,  right  scapula  depressed. 
Exercises  for  the  right  lumbar  set^ondary  curve  which  usually  appears 

in  these  cases  are  also  iDpliidcii.  The  exercises  for  treating  left  dorsal 
scoliosis  are  the  reverse  of  those  given. 

For  lumbar  scoliosis,  right  or  Mt,  the  treatment  includes  the  exercises 
given  in  the  foregoing  for  the  development  of  the  lower  extremities,  add- 
ing exercises  for  the  8|>ecial  trc^atmeut  of  the  lumbar  muscles.  After  the 
removal  of  the  cause  of  primary  cervical  curv^es,  special  exercises  with 
resistance  are  emplo\'efl  to  develop  the  muscles  of  both  the  concave  and  the 
convex  side  of  the  curve  ;  whcu  associated  w^iih  right  dorsal  scoliosis  they 
are  directed  to  the  right  side  of  the  neck,  the  head  being  airried  to  the  lefl. 


*  Vide  International  Medical  CUnicfi,  vol.  ii.,  Eighth  Series,  1808. 
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Aftt^r  the  over^correction  of  the  curv<^  by  tbe  employment  of 

method,  general  exercise??  are  iLsec],  with  or  without  appnratiis,  fur  the  si 
metrk^l  dc'velopinent  (*f  the  body ;    the^^e  are  tiikeu  with  both  arms 
tended,  with  both  arms  elevated,  and  with  both  arms  in  the  neck-rest  ]m] 
lion.     Then  genenil  muscular  developnient  is  maintained  by  eight  espet 
exercises  origiiiati-d  by  Ui\s,  Keating  and  Young  eight  years  ago,  and  pn(l 
lisbed  at  that  time.^     They  are  as  follows  : 

1.  Xeck-rest,  heels  rising. 

2,  Alternate  tnmk  twisting. 

3,  Streteh,  standing,  sideways  l>euding. 

4.  Stretch,  standing,  falling  out, 

0.  Half-streteb,  standing,  falling-out  position* 

6.  Stretch,  turn,  falling  out. 

7.  Falling  out  fonvartl. 

8.  Sti*eteh,  standing,  heels  rising  and  trending. 

No  mention  has  yet  Ix-en  made  of  tlte  diilerent  apparatus  for  eorreeting 
and  maintaining  the  correction  of  tliis  detbrmity.  Among  these  apparatus 
the  best  results  have  been  obtained  from  the  Shallbr  brace  modified  by 
Yonng.^  The  design  of  this  ap|)aratus  is  to  suggest  constantly  to  the 
patient  the  necessity  of  maintaining  a  correct  position  rather  than  to  comjiel 
it  by  direct  pressure,  and  also  to  support  the  body  slightly  between  the 
times  of  exercise  and  retaining. 

Mechanical  Correction. — In  the  medium  degree  of  this  affection  me- 
ehanieal  means  are  needed  as  supplemental  to  the  treatment  by  exercises, 
and  of  these,  mwtns  &iv  for«*ibIy  corre<*ting  rotation  are  very  valuable.  Tlje 
same  principles  are  in  them  all,  and  Beeley,  Loringj  Redardj,  and  Hoffa 
all  show  to  what  degree  foix;e  ctin  be  used  to  advantage  without  resultant 
injury.     Two  kinds  of  appamtus  are  in  use  : 

1*  Those  placing  the  bmly  in  the  best  postui^e  of  correction, 
2-  Those  bringing  to  bear  direct  pressure  of  correction. 
Of  the  firsts  that  of  Beeley  is  the  best.  This  is  a  square  framework 
in  which  the  patiejit  is  placed,  and  wciglits  and  straps  use<l  ta  assist  in  the 
<3<>rrection.  The  appamtus  of  Schetle,  of  Hamburg,  mixlitied  iiy  Bradford 
Mxnd  Bracket  and  by  Weigel^  represents  the  second  form,  and  can  be  used 
for  this  purpose. 


»  Vol,  ir.  of  tbU  C\vclopsedia. 

t  v,.i,*.g^  Ortbop»dic  Surgery,  1894.  p,  19L 
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It  is  necessary  here  only  to  recall  the  feet  that  syoovial  niembrano 
DO  true  epitholijil  lining,*  and  that  where  there  fieems  to  be  a  definite  law 
of  cells  on  the  surface,  it  is  due  to  a  simple  aggregation  and  strati6< 
of  the  oixlinary  connective  tissue  cells  of  the  part*  A  synovial  mem 
therefore,  is  not  to  be  thought  of  as  a  modified  serous  membrane,  bat  is  to 
be  classed  as  a  simple  connet^tive  tis-tue  structure,  not  differing  anatamicftUr 
or  physialogically  from  an  adventitious  bui-sa. 

Synovia  is  a  viscid,  slightly  yellowish  fluids  alkaline  in  reaction,  and 
contains  (at  mokcnlcs,  amoeboid  corpuscles,  a ud  surface  csells  from  the  mem- 
brane. In  solution  is  a  mneio-like  nuclco-albnroin,  but  no  true  mucin."  la 
patljologic  synovia  has  been  found  a  inucin-like  body  which  b  not  a  ouda^ 
albumin,  and  whicli  has  been  named  synovin* 

Intlammation  of  the  synovial  membrane  does  not  differ  in  cb, 
from  inflammation  of  other  connective  tissue  structures,  and  it  may 
the  production  only  of  new  connective  tissue  cells,  or  of  serum,  or  fibnu^or 
pus.      Clinically,   we  encounter  in  children  chiefly  the  forms  produdof 
serum  or  pus,  sero-synovitis,  or  suppurative  synovitis  rv*»^^-i<»i»»t  .  and  tht 
synovitis  due  to  tuberculosis. 

Sero-synovitis,  acute  simple  synovitis,  occurs  as  the  result  of  a  innnsi, 
such  as  a  contusion  or  a  sprain,  or  of  over-use  which  amounts  to  a  traon^ 
or  of  exposure  to  cold.    It  may  follow  any  of  these  causes  in  rather  a  al^^H 
time,  reacljiut?  its  maximal  intensity  in  from  twenty-four  to  thirty-six  houf^ 
At  this  staple  the  membrane  would  be  congested  and  swollen,  but  tlie  chirf 
pathologic  fmture  is  the  great  increase  in  the  amount  of  the  synovia.   Thii 
increased  synovia  is  apt  to  be  thinner  and  more  watery  than  noruml.i»J. 
as  stated  aljove,  it  has  accidental  iogrctlients.     It  is  proliable  that  witi 
the  iucreiise  of  serum  a  pro<luction  of  a  certain  amount  of  fibrin  occurs,  fa 
flakes  of  this  are  always  found  floating  in  the  fluid.     In  tlie  severer  tjp© 
the  number  of  surface  cells  (*a3t  off  may  be  so  great  as  to  giv<*  the  fluid  » 
milky  or  creamy  ap|M^rance,  but  this  is  not  to  be  confouudfJ  with  po* 
in  an   infected  joint.     After  a  ct»rtain  time  tliere  is  a  subsidence  of  llw 
inflammation,  and  by  retrogressive  steps  the  joint  returns  to  its  normal  coKh 
ditiou.     The  whole  process  has  probably  been  reparative  in  ifei  aotioa  6^ 
the  moment  of  the  full  effect  of  the  injury.     There  is  usually  oMupa^ 


»  Quain'8  Anatomy,  tenth  edition. 
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lively  little  pain  in  oonnectloo  with  this  condition,  but  there  is  discomfort 

whi4'h  finds   expression,  and   there   is  disability,  use  of  the  limb  being 

_       guarded  or  avoided.     Inspection  shows  a  diffuse  swelling  of  the  jointj  lim- 

I       ited  in  its  extent  by  the  limits  of  the  synovial  sac,  and  nsually  obscuring 

the  ordinary  bony  outlines  of  the  part.     Palpation  fmds  the  swollen  joint 

»  warmer,  and  at  the  same  time  easily  discovers  fluctuation  of  the  c^intents  of 
the  sac.  In  cases  of  onlinary  intensity,  when  the  intra-articular  pressure  of 
the  effusion  is  not  excessive,  the  jvosition  of  tlie  limb  is  not  ne<:*essarily  rigid, 
but  in  the  severer  types  tiie  limb  is  permitted  to  move  very  littk*  fmm  the 
IKisition  in  which  the  joint-cavity  can  accommodate  the  most  fluid,  and  in 

■  these  cases  there  are  more  pain  and  local  temperature,  and  there  may  be  a 
general  fever. 

Of  all  the  joints  the  knee  is  most  often  affected,  and  here  the  fact  of  a 
given  swelling  being  due  to  fluid  within  the  synovial  sac  can  almost  invaria- 

Ibly  be  demonstrated  by  tlie  phenomenon  of  the  floating  patella,  and  the 
appreciation  of  fluctuation  between  the  extiTme  limits  of  the  synovial  sac. 
Synovitis  at  the  ankle  is  usually  the  accompaniment  of  a  sprain,  and  its  signs 
are  mergetl  in  those  of  the  greater  injury.  Synovitis  at  the  hip  is  appar- 
ently rare  io  children,  though  Gibney  has  mentioned  cases.  The  effusion 
causes  fulness  both  anterior  and  posterior  to  the  trochanter,  and  if  it  is  suffix 
cient  in  amount,  fluctuation  can  be  appreciated.  In  synovitis  at  the  shoul- 
der the  efl'iision  makes  the  shoulder  appear  deeper  antero-posteriorly,  and 
fluctuation  can  be  best  felt  over  the  front  of  tlic  joint.     At  the  elbow  the 

■  sw^elling  more  evidently  obscures  or  changes  the  contour  of  the  part>  espe- 
pecially  filling  out  the  depression  on  either  side  of  the  triceps  tendon,  and 

I  it  is  here  tfiat  fluctuation  is  to  be  looked  for.  The  swelling  of  synovitis  at 
the  wrist  is  outlined  by  the  limits  of  the  synovial  sac,  extending  across  the 
limb  in  distinction  from  the  swelling  of  a  teno-synovitis. 
The  diagnosis  is  primarily  simple,  and  is  made  on  the  general  and  local 
«vruptonis  and  on  the  evident  relation  Ijt^twcen  the  trauma  and  the  condition 
cause  and  eflect.  Doubt  enters  ouly  in  those  cases  where  the  trauma 
was  slight  and  the  n?sulting  inflammation  not  particularly  acute,  and  in 
:uch  akses  the  possibility  of  the  trauma  Ijeing  the  occasion  of  the  develop- 
lent  of  a  tuberculous  synovitis,  and  not  the  cause  of  an  acute  simple  syno- 
^^^^  jtis^,  must  be  entertaiuctb  The  treatment  is  the  classical  one  of  immobility 
K^=»r  inflamed  joints,  suppiementtd  by  such  accessories  as  spcKiial  indications 
|uire.  Nothing  secures  immobility  so  perfectly,  no  matter  what  joint 
i^y  Ije  affected,  as  a  properly  ap[>lied  and  well -fitting  |>lastcr  of  Paris 
» lint,  and  the  effects  on  the  limb  of  both  heat  and  cold  may  be  obtained 
tW"M  ^ough  the  splint  bo  long  as  no  wet  applications  are  used.  To  apjjly  heat, 
Q^^a.  t  bags  of  sand,  heated  in  an  oven,  are  packed  al:jout  the  splint  over  the 
J«::>int  and  changed  for  fivsh  ones  a^  soon  as  they  become  cool»  and  to  apply 
^^c>X<l,  bags  of  ice  are  used  in  tlie  same  way. 

The  question  of  hastening  the  often  rather  slow  process  of  absorption 
[*^t"    the  effusion  has  of  late  more  especially  engaged  attention.     The  opera- 
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tiou  of  aspiration  may  be  done,  or  the  fluitl  may  be  expressed  by  a  snugly 
applied  rubber  bandage  throufrh  a  small  trocar  tliriist  into  the  joint*eavity 
between  fhe  layers  of  the  bandage.  After  either  of  those,  firm  mmpressioo 
of  the  joint  ranst  be  made  or  the  eifusioti  will  Ije  repeated.  Massage,  by 
stimulating  the  h>eal  circulation  in  the  lymphatit.-s,  is  also  useful,  but  it 
must  l>e  80  given  that  it  is  not  in  itself  a  trauma,  and  it  is  quite  inappH- 
rable  during  the  time  of  acute  symptoms.  For  some  time  ailerwards  the 
joint  must  be  eonsidercil  as  espCL-ially  vulnerable,  and  theretbi'e  entitled  to 
particular  care. 

Stpiotnlk  laith  (he  prodndhn  of  pus  can  cw^eur  only  as  the  result  of  In- 
fection with  pyogens,  ortlinarily  the  stapbylocoeci  and  streptococci.  These 
usually  gain  admission  to  the  joint  by  a  dii^ect  j>eneti'ating  wound,  but  the 
admission  may  be  iudirectj  or  the  synovitis  may  be  a  secondary  lesion,  as 
when  an  abst.*ess  or  abscesses  exist  in  other  parts  of  the  body,  or  when  the 
joiut-iuflammatiou  is  sequent  to  an  acute  infectious  disease.  Pathologically 
the  s>mnvial  sac  then  bei'ouies  the  sac  of  an  abscess.  The  contents  are  syno- 
vial fluid  and  pus.  Tlic  synovial  membrane  is  congested  and  has  a  velvety 
or  granular  surlace,  or  the  membrane  may  be  pale  instead  of  reddened,  and 
covered  with  a  smooth,  fibrinous  exudate.^  I 

The  intensity  of  the  symptom!^,  hx-al  aud  general,  in  oompansou  with 
those  seen  with  simple  sero-synuvitis,  will  lead  to  the  diagnosis  of  a  pus- 
joint.  If  there  has  been  an  accidental  wound  opening  into  the  joint  as  the 
cause  of  the  synovitis,  or  if  tlie  synovitis  com9s  during  the  course  of  or 
during  cx>nvalescence  from  an  acute  contagious  disease,  more  especially 
scarlatina,  the  presence  of  pus  in  the  joint  must  always  be  thought  of  as  a 
possibility.  The  diagnosis  can  always  be  cunfitmed  or  disproved  by  an 
exploratory  aspiration,  securi ug  material  fur  kicterioscopic  examination, 

Tlie  fact  of  the  presence  of  pus  in  a  synovial  sac  having  been  estab- 
lished, the  condition  demands  the  t^ame  prompt  treatment  as  any  other  acute 
abset^ss.     Frt^:*  incision,  thorough  washing^  out,  and   afterwards   efficient 
drainage  are  imperative  needs.     In  the  ordinary  healing  of  an  acute  aljsoess 
the  obliteration  of  the  abscess-cavity  is  a  matter-of-courae  result,  and  the 
same  is  true  in  the  great  majority  of  mscs  of  pus-joints.     In  such  cast's  the 
joint  afiTected  shotiki  Ui  laid  open  by  the  onlinary  resection  incisions,  so 
that  every  part  of  its  cavity  can  be  reached,  and  after  its  contents  have  b«deii 
evacuated  it  should  be  thorougldy  |>acked  with  gauze  and  the  whole  treat- 
ment such  as  is  given  an  open  wouud^'  especial  care  being  taken  that  the 
limb  is  in  proper  position  when  ankylosis  takes  place.     If  the  case  is  recent^ 
and  it  seems  possible  that  ankylosis  can  be  avoided,  the  plan  follow^ed  at 
the  Johns  Hopkins  Hospital  may  he  tried.     As  applied  bj  the  knee^  the  • 
joint  is  openetl  by  two  long  incisions,  one  on  either  side  of  tlie  patella,  and' 
the  cavity  thorougldy  irrigated  with  several  gallons  of  hot  Bublimate  &0I11* 


'  Finny,  Johns  Hopkins  Hospital  Bulletins,  Nus,  54  nnd  56* 

»  Miiys,  Aanalfl  of  Surgery,  tuK  xxi,  p.  87,  and  Qenter,  ibid  ,  toI.  %xu.  p.  603  el  scf. 
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tioD,  1  to  1000.  Na  dmiaa<^  is  arranged  id  the  dressing,  but  the  0[)eniDgs 
are  not  siitiinxl,  being  allowed  to  dose  bv  granulation.  Tliroiigfi  them 
sabsc^queut  irrigations  may  be  made  during  tlie  process  of  liealing.  Passive 
motion  earcfnlly  done  may  pi^event  aokyloisiB.' 

^^m  GONOKRHCEAL  SYNOVITIS, 

B  Synox'itis  due  to  infection  by  the  gonocoocus  is  not,  as  was  once  held, 
unknown  in  infants  and  cbildren*  It  may  occur  in  conjunction  with  a 
gonorrlia^id  ophtbalmia  in  tlie  new-bjrn»^  or  later,  at  any  time  during  the 
cH>urse  of  a  gonorrhreat  vulvo-vaginitb.  It  has  not  yet  been  reported  as 
occurring  during  t!ie  ctnirse  af  a  gonorrhoea  m  a  small  boy.  The  joints 
most  frt*quently  affected  ai'Cj  in  the  order  of  preference,  the  knee,  the  wrist, 
the  tarsal  joints,  the  smaller  articulations  of  tlie  hand  and  foot,  and  the 
hip.  Neighboring  synovial  shmtlis  may  l>e  affecte<J  simultaneouBly,  or  the 
teno-synovitis  may  be  the  prineipal  lesion.  When  the  lesion  is  monarticu- 
lar, the  knee  is  the  joint  atfeeted.  The  inflamed  joints  are  painful,  swollen, 
hot,  and  the  skin  is  shiny  and  red.  The  appearance  is  very  much  that  of  a 
suppurative  synovitis.  The  presence  of  effusi(Ki  is,  in  all  supc^rficial  joints, 
usually  demonstrable.  During  the  invasion  there  are  often  fever,  anorexia, 
and  pnistmtion,  or  vague  and  severe  pains,  The^*  symptoms  after  a  little 
subside  and  the  local  inflammation  ap|*cars.  The  synovitis  may  last  from 
five  t4>  fifty  days,  but  the  usual  duration  is  fifteen.  Complete  recovery  from 
the  synovitis  is  the  rule,  the  joint  not  being  left  ankylosed,  as  in  the  adult; 
on  the  other  hand,  death  may  tx-cur  in  an  infect(xl  new-born  eliikb  The 
1  <]iagnosis  shuulil  i>v  suggested  by  observing  in  a  (sise  of  apparently  ordinary 
I  rheumatism  an  ophthalmia  or  a  vulvo- vaginitis,  and  the  hactcrioscopie  ex- 
iminatiiin  of  tlie  distrharge  fnmi  these  would  determine  their  character. 

In  tlie  c^ase  of  a  severe  monartieolar  synovitis  at  the  knee  whei'e  a 
md-joint  was  feared,  the  exploratr»ry  aspiration  of  the  joint  and  the  finding 
►f  the  gonoeoccus  would  establish  the  comparatively  benign  character  of 
he  inflammation.  Free  incision  is  not  iiidicati^l  in  a  gouorriKcal  joint  imless 
lere  are,  after  one  aspiration,  reprodu<iion  and  persistenee  of  the  effusion* 
Ml  such  a  case  incision,  as  in  the  case  of  a  pns-joint,  sliould  be  practised. 
fc^hen  this  is  not  needed,  load  treatment  should  be  immobilization  and  heat 

c^«*  cold,  dry  or  moist. 

H        Internally,  the  usual  antirheumatic,  salieylic  acid  in  some  of  its  forms, 

^  advantageous,  and  the  original  infection,  tiphthalraic  or  vulvo-vaginal, 

^.ciands  attention.     During  convalescence,  massage  and  douches  will  hasten 
re-establishment  of  full  function.     For  a  sequent  musc^ular  atrophy 
ui-adism  has  been  advised,'' 


*  Fianv,  luc*  cit. 

■Tvrrell,  Mctlk-al  Ngws,  189Pi,  vol   Ixviii.  p.  271, 

'  Martjiti,  Joum,  de  Clin,  et  TbiSr  Itifmitite,  September  3, 1806  i  quoUd  in  Journ.  des 
l^'^^ticienfi,  November  7,  1896, 
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SYPHILITIC  SYNOVITIS. 

Synovitis  due  to  syphilis  may  now  be  quite  definitely  recognized, 
may  be  the  only  manifestation  of  the  disease,  in  which  t^ase  the  etiolog 
would  be  vciy  difficult  to  discover,  or  it  may  be  one  of  a  group  of  sym| 
toms,  wheo  thodiagtiosia  should  be  easier.  The  condition  may  be  met  with 
at  any  time  in  the  course  of  the  syphilis,  whether  that  be  here<litarj'  or 
acquired,  but,  uneomplieated,  it  is  mom  frequently  seen  early ;  the  syno- 
vitis tliat  occurs  later  is  apt  to  be  only  the  accomi>animent  of  jx^ri ostitis  and 
gummata  close  to  the  joint.  ^M 

The  lesion  itself  is  never  an  acute  one,  rarely  attaining  e\t^n  subacut^^ 
intensity,  aud  there  L3  not  usually  mucli  pain  or  deformltj"  or  disturbance 
of  function  ;  but  there  is  effusion  which  has  come  on  gradually  and  without 
much  notice  of  its  presence  apart  from  the  swelling*     Moreover,  the  condi- 
tion affects  more  than  one  joint  ordinarily,  so  that  tlicrc  may  be  symmetri- 
cal lesions,  or  various  joints  may  be  affected  simultaneously  or  consecutively. 
This  multiplicity  of  juints  attacked  is  a  point  of  diagnostic  valuc,^  bat  there 
can  nsually  be  discovered  some  other  stigmata  of  the  disease,  such  as  inter^^ 
fltitial  keratitis,*  or,  more  likely,  a  periostitis  with  the  dejx>9it  of  new  bonem 
or  enlarged  glaods,  though  the  enlargement  of  lymphatics  is  so  common  in 
other  conditions  that  its  import  here  is  les,senoch 

The  affection  occurring  in  this  way  yields,  though  sometimes  slowly,  to 
mercury  and  iodide  of  potassium,  and  may,  even  in  cases  of  hereditary  diq^f 
ease,  subside  sixjutaueously,"*     It  is  right  to  recognize  the  joints  as  infiame^^ 
and  to  give  them  the  projier  mechaniL-al  support  and  rest  from  function. 

In  cases  of  acquireti  syphilis  in  older  children  synovitis  may  also  ocet|^| 
at  any  stage.     Shortly  befure  the  skin  lesions  there  may  be  an  attack  like 
a  polyarticular  rheumatism,  the  joints  being  hot  and  red  and  swollen,  with^ 
limit(?d  motion  and  painful  points,  and  tliese  symptoms  may  be  quite  severd^l 
Later  in  the  syphilis  the  symptoms  are  more  likely  to  Ijc  severe  and  are 
chronic.     There  are  thickening  of  tlie  ca}>syle  and  crepitation,  both  due 
to  villous  hyperplasia,  and  there  may  be  erosions  of  the  cartilage.     If  in 
these  cases  the  thickening  of  the  capsule  is  localized,  it  is  probably  due  to 
a  gumma. 

Here,  too,  the  diagnosis,  in  the  absence  of  other  marks  of  syphilis, 
penda  in  great  measure  on  the  affection  of  many  joints  and  the  absence  i 
a  heart  lesion,  and  it  is  to  be  noted  also  that  tlie  joints  are  the  scat  of  com" 
parativcly  little  pain.     The  prognosis  is  good  in  both  groups  of  ca9t*s,  but 
it  is  better  in  the  earlier  and  milder  lesions.     The  later  lesions  may  leave 
imjMiired  or  susjiended  joint-fuuctiou,* 

>  Bowlbj,  Lancet,  1893,  vol.  ii.  p.  1062. 

'  Huk'hifisun,  Jr.,  British  Medieul  Journal,  18^,  voL  1.  p.  7^7. 

'  Trinkler,  Berliner  klinische  Wocheritehnflt,  1890,  vol,  xxrn.  p.  690. 

•  ttutchinson,  Jr.,  Brkish  Medioiil  Journftl,  181»2,  vol,  i,  p,  7W. 

*  Lang,  Vorleaungen  uber  Path,  und  Therap,  der  Sjpk,  ISfkS. 
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H.^MABTHROSIS. 

The  effusion  of  blood  into  a  joint  is  the  result  of  a  trauma  which  has 
lacerated  a  blood-vessel  of  size,  the  blood  escaping  into  the  joint-cavity* 
The  distention  of  the  capsule  is  rapid  and  may  be  very  git?at,  tlie  tension 
io  some  casc^  preventing  the  pressing  of  the  floating  patella  back  to  its 
place  on  the  femur  and  making  a  click.  Rarely  there  may  be  fc^lt  a  crepi- 
tatioQ  in  the  joint.  The  condition  is  generally  painful,  there  is  tenderness 
over  the  entire  region,  and  there  may  be  an  irregular  fever^  but  the  chief 
symptoms  are  the  local  ones.^ 

The  diagnosis  is  from  synovitis,  and  must  rest  on  the  rapidity  and  ex- 
tent of  the  effusion.  In  known  cases  of  ha?niopbilia  htemarthrosis  was 
recogni5?ed  long  ago/  and  attention  has  been  called  to  the  dangers  of  ofjcra- 
tivc  interference.  In  biemartbrosis  in  children  not  the  subjci'ts  of  Iiicmo- 
philia  tbeopcmtion  of  aspiration  L^  rendered  difiScult  because  of  the  clotting 
of  the  blood  in  the  necKlle. 

In  each  case  the  preferable  treatment  is  by  rest  and  even  compression 
at  first,  and  later  by  careful  and  gentle  massage  and  passive  motion  to 
prevent  the  adhesion  of  a  clot  to  any  one  part  of  the  capsule  of  the  joint, 
where  it  may  become  organized  and  cause  localized  thickening  and  loss  of 
elasticity. 
M  ACUTE  EPIPHYSITIS. 

This  condition  merits  consideration   here  Ix^cause  of  the  relation  the 
epiphysis  has  to  the  arlicular  cavity.     The  different  parts  of  the  joint  have 
all  been  formed  by  tissue  differentiation  from  the  same  original  material,  and 
lt»oked  at  from  this  stand-point  tlie  capsule  of  the  joint  is  seen  to  be  a 
continuation  of  the  periosteum  from  bone  to  lione,  modified,  however,  in 
toansit'     During  development  it  is  most  intimately  attached  to  the  circum- 
:Cerential  margins  of  the  epiphyseal  cartilage,  and  consequently  the  epiphy- 
sis, both  the  cartilaginous  and  osseous  portions,  is  praetiLnlly  within  the 
joint,  and  the  jmssage  of  substant^es  around  the  margins  of  the  articular 
<z5airtilages  trom  the  epiphysis  to  the  articulation,  or  vice  versa,  is  not  difficult. 
The  lesiun  itself  is  a  staj>hylococeus  osteomyelitis,  not  diilcring  patho- 
^^^nically  or  pathologically  from  other  forms  of  staphylococcus  inicction, 
<^ft.xid  varying  from  them  only  in  the  tissue  affected  and  its  anatomical  cu- 
'^^  ironment.     The  condition  ahno.st  always  occui"s  in  children  under  one  year 
^>l4l,  and  this  fact  has  led  to  its  being  classified  apart  from  other  furms  of 
osteomyelitis;  but  it  is  a  {>ossible  occurrence  during  childhood  and  adoles- 
<;>c*^a', — in  fact,  until  the  bone  has  become  an  adult,  and  the  epiphysis  and 

ri€»|>hysis,  having  unitnl,  have  lost  their  s*^i>arate  identities. 
Occurring  in  the  new-burn,  the  infecting  |mtbogen  may  have  entered 

*  Brt»ca,  Fresse  JU^icule,  Pam,  1894,  897. 

•Steele,  Cyolopn^dia  nf  ibo  Di senses  of  CJiildppn,  vol.  iil  p    1138. 

•  MiieNflnmra,  Disotis^iJ  of  Boriefl  and  JoinU,  tbiitl  edition. 
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through  a  suppurating  umbilicus  *  or  by  tlie  ordiuary  mcKles  of  ingrtas, ; 
in  older  individuals. 

The  epiphyseal  hsion  may  be  single,  or  quite  frequently  two  or  many 
epiphyses  miiy  Ij€  affected^  or  the  bc»ne  lesions  may  be  but  local  sympton 
of  a  general  pya;mi€  infection.     It  affects  by  preference  the  hip,  about  baL 
of  the  cases;  the  knee,  about  one-third  of  the  cases;  and   the  shoulderj 
al>out  one-sixth  of  the  ciises.     But  it  may  oc<-'ur  in  any  epiphysis,  and  in 
somewhat  more  thau  one-third  of  the  cases  a  plural  number  of  joints  iSj 
concerned.^ 

The  pathology  is  hardly  unique.  It  is  a  classical  staphylococcus  oste 
myelitis  which  runs  a  rapid  course.  Transitional  forms  of  tissue  during"^ 
constructive  proci'sses  have  notoriously  feeble  pi>wers  of  resistance  to  inter- 
ference, and  in  this  instance  there  are  rapid  necrosis  of  bone  and  cartil 
and  separation  of  the  epiphysis  from  the  diaphysis.  The  infection  invade 
the  synovial  s;ic,  and  the  whole  joint  is  an  abscess  with  tlie  epiphyseal' 
sequestrum  loose  in  it,  or  the  epiphysis  may  disintegrate  entirely  and  form 
part  of  the  fluid  pus?  This  total  destruction  of  the  epiphysis  and  joint 
may  take  place  in  tiiirty-six  hoiirs,^  but  tins  is  usually  iu  the  youngest 
patients  or  in  an  overwhelming  infection,  the  process  being  slower  in  oldar 
children  or  in  those  in  whom  infection  is  not  so  v indent.  The  local  signs 
are  those  cummouly  seen  with  a  pyogenic  process.  The  limb  becomes_^ 
swollen  and  Ijot,  and  may  be  red  and  cedematous  or  brown  and  glazed^^ 
with  the  superficial  veins  marked  under  the  skin.  Fluctuation  in  the 
joint  can  be  felt,  and  the  joint  itself  is  habitnally  flexed;*  any  eflbrt  alj 
extension  of  it  causes  pain  and  is  n^isted.  As  disorganization  progit 
the  bones  may  be  moved  on  each  other  with  crepitus  of  bare  bony  surfa^.'C 
and  finally  a  pathologic  dislot^itiou  may  result.  The  general  sympton 
begiu  witli  a  chilly  but  iu  infants  and  younger  children  this  may  be  absent^ 
or  replaced  by  an  attack  of  vomiting.  The  temj>erature  rises  rapidly  and 
high,  and  the  individual  is  ver}'  quickly  and  plainly  seriously  ill.  The 
initial  chill  may  be  followed  by  others  with  temjierature  exacerbations,  and , 
thei'e  may  be  delirium,  convulsions,  and  coma*  The  mortality  is  very  high  \ 
of  Townsend's  collected  eases  forty-five  per  cc^nt.  had  died.  On  the  othe 
hand,  if  the  lesion  is  not  an  expression  of  pyiemia,  and  if  it  is  re<?ogniz 
early  enough,  it  yields  snrprisingly  to  treatment.  Townst^nd  makes  the  diag 
nosis  from  rheumatism,  epmins,  periarticular  abscess,  malignant  growths 
and  syphilis*  The  condition  might  also  Ije  mistaken  for  a  snppuiativil 
synovitis.  Of  all  these  it  is  most  likely  to  be  confounded  with  a  syphilitid 
epiphysitis,  more  especially  if  the  acnite  epiphysitis  affects  more  tlian  on 
epiphysis  or  joint,  and  the  differentiation  must  Ix^  made  by  finding  othc 
specific  stigmata.     Rheumatism  may  simulate  it,  but  in  this  the  joiut-c 


*  Townseiid,  Acute  Arthritis  in  Infants,  Tmnsflctionfl  of  the  American  Orthopedic 
A»ociHtirm,  1889. 

•  Ibid.  »  Ibid.  *  Ibid.  *  Towmend,  loc  ciL 


gion  IS  not  pns  and  the  general  symptoms  are  ligliter.  The  ultra-careful 
distiiictiou  between  a  periartietikr  aliseess,  a  sufjiuii-ative  synovitis,  and  ao 
acute  epipliysiiis  is  not  a  dinical  necessity,  as  the  treatment  in  all  tliese 
conditions  is  the  same.  8tilL  the  diagnosis  can  usiiatly  be  made  by  carefnl 
attention  to  all  the  details  of  the  development  of  tlie  lesion. 

The  ti'eatmeut  can  be  on  but  one  line.  The  epiphysis  or  joint  must  be 
freely  cut  into,  pns  and  neerotie  tissue  remove*!,  proper  drainage  estal>- 
lished,  and  the  complete  tecbnitpie  of  an  antisc^ptic  dressing  praetist^.  If 
ibid  is  done  before  there  has  been  much  destruction  of  tissue  the  result 
may  be  a  saving  of  the  limb,  and  the  artieidation  may  be  left  with  ap- 
parently perfect  function;  but  if  the  epiphysis  lias  nwrosc^  and  8e\m- 
rated,  the  nltimat**  result  can  only  be  an  incompetent  joint  and  limb,  for 
ankylosis  is  not  the  rule,  and  instead  we  have  *' flail  joints,"  *^  dangle 
limbs,'-  and  pathologic  dislucatious. 

Wheu  the  hip-joint  has  been  destroyed,  it  may  in  later  years,  after 
muscular  and  ligamentous  attachments  have  strctehed  under  undue  use, 
resemble  in  appeiirancc  and  disability  a  congenital  dislocation. 
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TUBERCULOSIS  OF  JOINTS. 


In  what  is  to  be  written  on  this  subject  the  stand  will  be  taken,  in  ac- 
cordance with  tlie  universally  accepted  teachings,  that  tuberculosis  is  due 
to  the  bacillus  of  tnbcreulosii?^  and  that  without  this  infective  agent  the 
disease  does  not  oeeur*     If  there  is  in  the  history  of  the  development  of 
any  particular  case  an  injury,  a  wrench,  sprain^  contusion,  or  wound,  the 
general  organism  immediately  and  a^^  a  natural  matter  of  course  institntcs 
reparative  processes,  which  arc  carried  on  to  completion  or  to  the  jiojiit 
where  the  infecting  fiathogen  interferes  and,  hy  adding  to  the  remaining 
damage  of  the  first  injuiy  the  ]K>isonous  eflect.s  of  its  products,  inhibits 
iurthct  recovery.    From  this  time,  no  matter  whether  the  incidental  trauma 
^s   c^Dtircly  recovered   from  or  not,  the  patholugie  and  cliuieiil  conditions 
are  t|je  eifccts,  directly  or  indirectly,  of  bacterial  life,  and  the  injury  itself, 
^  ^    still  potent  causative  }K>wer,  is  to  be  entirely  disregarded.     No  blow 
^^    other  injury  can   by  unliappy  fatality   be  so  cunningly  delivcretl  or  so 
'^'ircirtutiately  received  as  to  set  in  action  a  lasting  and  increasing  train 
^*    ^vil  cflWt'^.     The  chronic,  continuous,  and  usuully  increasing  elletrt  cjin 
^  ^He  only  to  a  continuously  acting  and  increasing  cause.     At  any  perftid 
^      ^lie  case,  if  this  cause  can  be  eliminated,  pathologic  processes  W'itl  cease 
y^^l   recovery  ensue,  its  completeness  limited  only  by  the  anidiint  of  dcstruc- 
^^^^^    alrca*Iy  accomplished.     The  selection  of  any  particular  site  of  infec- 
^^On  15  controlled  in  the  first  place  by  feeble  powers  of  resistance,  iimate  or 
K  ^^eVdental,  on  the  part  of  the  tissues  to  any  injury,  mechanic,  thermic,  or 
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bacterio-chemie  ;  and  in  tlie  seeoml  place  by  the  coincident  presence  of  the 
bacillus* 

Tuberculosis  as  it  is  seen  affecting  the  bones  and  s<jft  tissues  which  con- 
stitute a  joint  differs  in  no  particular,  pathogcuically  or  pathologically, 
from  the  s^anie  disease  affecting  other  organs.  For  the  review  of  the  gen- 
eral subject  the  I'eader  is  referred  to  the  chapter  on  **  Tubereuloeis/'  by 
George  Blumer,  M.D.,  page  323  of  this  volume. 

The  Bpecial  tissue-changes  na  they  occur  in  tuljerculosis  of  the  synovial 
membranes  will  be  reviewed,  and  then  the  subject  of  joint  tuberculosis  from 
a  clinical  stand-point,  the  pathology  of  bone  tuherculc»sis  being  considered 
in  the  chapter  on  '*  Tuberculous  Diseases  of  Bone,"  by  G,  A.  Wright,  jiage 
1000  of  this  volume, 

TUBERCULOUS  SYNOYITIS. 

TubeiTulosIs  of  the  synovial  membnines  may  occur  as  a  primary  k>cal 
lesion^  but  it  is  more  likely  to  be,  in  accordance  witli  the  general  rule^^  a 
secondary  lesion^  the  primary  lesion  lieing  a  glandular  or  visceral  tuber- 
culosis. The  disease  may,  too,  be  due  to  a  direct  extension  of  the  process 
fmra  the  neighboring  epiphyses,  but  it  is  then  to  be  considered  only  as  a 
portion  of  tlie  more  general  joint- infection. 

Occurring  in  conjunction  with  and  secondary  to  a  bone  lesion,  the  infec- 
tion attacks  the  whnle  of  the  synovial  surface  as  the  contents  of  a  tubercu- 
lous al>scess  are  disi:'har^ed  into  the  joints  Occurring  independently  of  a 
bone  lesion,  the  infection  may  be  from  the  first  diffuse,  but  more  com- 
monly it  liegins  at  one  or  more  points  and  from  these  spreads  over  the  en- 
tire membrane.^  The  infection  and  the  earlier  tul>ercles  are  locatc^I  just 
nuder  the  surface  of  the  membrane,  and  the  products  of  their  activity  may 
be  increasetl  syuo%^ial  fluid  or  tuberculous  granulation  tissue*  If  the  tu- 
bercles are  comparatively  few  the  membrane  may  not  be  at  first  appreciably 
thickened,  but  there  is  effusion  in  the  joint,  and  this  may  resemble  the 
normal  secretion  or  be  thinner  and  contain  shreils  of  lymph,  the  condition 
being  termed  tuberculour^  hydrops.'  The  amount  of  this  effusion  may  vary 
from  a  little  to  a  great  dealj  and  if  it  is  removed  tiie  normal  c<jd tours  and 
sizes  of  the  joint  itself  are  practically  restoixxl,  but  the  effusion  in  a  short 
time  returns  to  about  the  original  amount.  If  the  tubercles  are  more 
numerous,  scattcrid  through  tlie  whole  membrane,  the  latter  l>ecomcs  thick- 
ened to  a  lesser  or  greater  degree,  in  the  former  instance  the  surface  being 
generally  left  smooth,  but  tliin  layers  of  granulation  tissue  extending  from 
the  bonlers  of  the  articular  cartilages  towards  their  eentiTS,  and  in  the 
latter  instance  the  whole  synovial  surface  Ijeing  covered  by  a  thick^  8jx>ngy 
layer  of  granulation  tissue.  In  neitltcr  of  these  forms  is  there  any  excess 
of  synovia,  and  they  are  probably  different  stag^  of  the  same  prooesSy  the 


*  Konig,  Senn's  Tuberculosis  of  Bones  and  Joints,  p*  20, 

*  Chtyn«,  Lancet,  185K),  vol  ii.  p.  1018. 
'  Senn,  loc,  cit.,  p,  130, 
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earlier  stage  being  called  a  "pannous  synovitis"  and  the  latter  being  the 
**  fungous  synovitis*^  of  Billroth.^ 

The  ordinary  c^oagulation  necrojiis  of  tuberculous  tisanes  follows,  but 
with  varjung  rapidity,  the  pannous  and  fungous  forms  being  slower  and 
the  hydrops  more  rapid.  The  result  in  each  case  h  ibe  usual  serutu  con- 
taining the  detritus  of  tlie  tuberculous  tissues,  a  pus-like  fluid,  but  not  pus. 
As  this  accumulates  there  is  an  extension  cetitrifu gaily  of  the  tulxTcular 
process^  the  ligaments  are  involved,  and  the  tul>erculous  granulations  ero<:le, 
undermine,  and  detach  the  articu-lar  cartilages,  and  attack  ant!  invade  the 
vascular  bone,  causing  caries.^ 

There  is  another  form  of  tubercidous  infection  of  the  synovial  mem- 
brane in  which  the  lesion  may  be  confined  to  one  lofality  and  rasult  in  the 
development  of  snijsy  no  vial  masses  of  tuhcrculuus  tissue,  jiorhaps  as  large  as 
a  walnut,  which  project  into  the  joint,  occupying  some  of  the  normal  re- 
cedes of  the  part,  a  tulx'roiis  synovitis ;  or  the  affection  may  hp  diflasc  and 
the  surfec^  be  covert^J  with  smiill  papillomatous  growths,  some  of  which, 
becoming  detached,  form  some  of  the  so-called  rice  bodies. 

The  inva^sion  of  a  primary  synovial  tulierculosis  is  slow,  and  the  exact 
date  of  its  origin  may  Ix^  with  diilicnity  fixed  upon.  The  piiticut,  a  child, 
will  sho*v  the  general  8yui|>toms  of  Ixing  in  a  vague  way  ill  by  loss  of  ap- 
petite, restless  sleep,  and  mental  irritability.  Gmdual  disability  of  the 
limb  comes  on,  finally  amounting,  if  the  joint  is  in  the  lower  limb,  to  a 
limp,  and  at  the  same  time  there  is  complaint  of  pain ;  but  this  is  an  ex- 
ceedingly variable  symptom,  for  pain  may  be  present  from  the  start  and 
severe,  or  it  may  be  entirely  absent  Generally  it  may  be  said  that  pain  is 
more  usually  present  in  eases  where  the  granulation  tissue  is  less  in  amount, 
and  18  not  bo  marked  in  cases  of  fungous  synovitis.^  Swelling  of  the  joint 
affected  o<x."urs  in  proportion  to  the  amount  of  effusion  or  of  liyperjihistic 
tissue  changes  j  it  is  most  in  those  cases  where  there  is  elfusioUj  and  afler 
tins  the  greater  swelling  is  seen  in  fungous  synovitis.  With  effusion  flue- 
toation  can  1m?  afipreeiatcKl,  and  with  a  fungous  synovitis  there  is  also  a  sense 
of  fluctuation  uikju  |>alpation  winch  nmy  be  mistaken  for  the  evidence  of 
fluid  in  the  joint.  A  little  exploratory  aspiration  with  a  small  syringe 
will  easily  settle  tire  fpiestion.  The  s%velling  may  seem  greater  than  it 
really  is  because  of  the  atrophy  of  the  segments  of  the  limb  contiguous  to 
the  joint.  This  fitrophy,  for  a  long  time  termed  "joint  atrophy/*  is  a  very 
constant  and  early  sympt^im,  and  it  affects  all  the  tissues  of  the  limb. 
The  early  date  of  its  ai*f>earanw^  and  its  amount  led  to  its  being,  on  purely 
clinic*al  grounds,  referred  to  a  disoi'deiml  norvoiis  influence/  The  mode 
of  operation  would  Ije  by  the  irritation  of  tlje  articular  nerves  affkling 
their  spinal  centres  and  then  reflexly  the  centns  of  origin  of  the  muscu- 


» Senn,  loc.  dt.  '  Ibid  «  Ibid  ,  p.  174, 

*  Paget,  quoted  by  Park^  Transactions  of  the  American  Orthop«dic  Association,  1891, 
p  IDS. 


1036 


TUBERCUIX>S1S   OF    JOINTS. 


lar  nerves.*     It  liaSj  too,  l>ec*n  Bhown  experimentally  that  injuries  to 
more  esix^cially  whtMi  tliey  involve  tlie  epiphyses,  affect  the  growtli  not  only  ' 
of  tliat  bone  but  ul"  all  the  tissues  of  the  limb.*     lo  the  bone  itself  the 
effeet  locaUj  is  to  interfere  with  the  proliferation  of  cartilage-cells,  or  in 
some  instances,  whei-e  the  amount  of  infectioD  is  slight  and  the  resistive  ' 
effoiis  of  the  general  organism  are  prompt  and  vigorous,  the  local  irrita- 
tion may  stimulate  constructive  proc^cHScs  and  result  in  overgrowth.    Other 
experiments  have  shown  tliat  there  are  direct  tissue-<::hanges  in  the  nerves 
from  an  inflamfnl  joint,  the  nnmber  of  nerve-fibres  being  dimini^^hed,  and 
some  of  them  liaving  lost  their  axis-cylinders.^     The  totid  evidence  shows 
that  the  complex  phenomenon  of  growth  and  nourishment  in  a  lirab  is 
affected  through  the  spinal  nervous  system  when  any  bone  or  joint  becomes 
the  seat  of  an  irritative  aud  destructive  pnjcess*     The  atrophy  is,  however, 
much  augmented  by  the  disuse  necessitated  by  the  disease  of  the  joint,  and  due 
weiglit  must.be  given  this  factor  in  estimating,  from  the  amount  of  atrophy, 
the  proljable  amount  of  disease- injury  in  the  articidation*     Otj  the  other 
hand,  two  eimditious  tend  to  make  the  atrophy,  whatever  its  totality,  seem^ 
greater.     One  is  the  swelling  of  the  diseased  joint,  it^  increased  size  making^ 
the  wasted  limb,  by  contrast,  look  smaller.     The  other  is  the  increased  sijce 
of  the  other  limb  due  to  it-^  compensating  extra  use  and  hypertrophy,  which 
makes  it  an  unreliable  standard  of  c«>raparison. 

Sequent  in  point  of  time  there  come  deformities  of  the  joint  which  are 
at  the  very  first  purely  postural,  but  which  later,  as  tii^'^ne  changes  take 
place,  become  definite  alterations  in  the  shape  of  tlie  limb  and  the  joint. 
These  changes  are  not,  however,  seen  in  everj'^  form  of  synovitis,  for  they 
are  absent  in  the  hydrops  form,  and  are  not  usually  seen  in  the  earlier 
stages  of  the  fungous  form,  probalily  not  apjjearing  until  there  is  some 
invtvsion  of  the  bone,  and  their  development  and  the  explanation  of  it  w^ill 
be  better  discussed  in  connection  w^ith  the  symptoms  of  bone  cases.  The 
tale  of  symptoms  of  synovitis  close?;  with  the  mention  of  abs<*ess  of  the^ 
joint,  aud  it  is  really  but  a  more  advinirt^  stage  of  the  lubereulous  proeesa.' 
In  the  hydrops  form  the  change  w^ould  be  noticed  in  the  character  of  th© 
fluid,  which  would  befTirae  thicker  and  more  like  pus,  less  like  seinara. 
This  change  would  of  course  be  due  to  the  admixture  of  the  detritus  of  the 
tuberculous  tissue,  broken-down  cheesy  nodules,  shreds  of  necrotic  conuec*] 
tive  tissue,  pus-cells,  and  granular  matter,  with  the  fluid  of  effusion. 

In  the  paimous  and  fung<»us  forms,  where  ettusion  is  not  Ciimmon,  the 
whole  of  the  abscess  contents  are  of  tliis  tissue-detritus  material  floating  in 
8  senuu,  and  with  the  advent  of  this  the  pseudo-fluctuation  would  (*hange 
to  a  real  fluctuation,  and  an  aspiration  would  prove  the  existence  of  fluid. 
Clinically,  this  symptom  shows  that  absorption  and  eliminatioo  of  the 


^  Vulpiiin,  quoted  by  8enn,  Tuberculosis  of  Boiseft  and  Joints,  p.  102, 

'  Oilier,  quot4*d  by  Park,  loc,  cit,  p.  100. 

*  Duplay  and  Cnzin,  (quoted  by  Senii,  luc.  cit  ^  p    103. 
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products  of  dieintegration  arc  not  progi-essing  sufBcicntly  rapidly,  and 
while  its  local  evidence  is  die  more  obvious^  its  general  bearing  is  the  more 
important,  for  it  shows  that  the  patient  s  organism  has  reaehed  the  limit  of 
its  ability  to  eojjt!  with  the  disease,  and  that  assistance  of  some  sort  is  de- 
nmndrxl.  If  there  is  no  interterence,  the  joint  opens  spontaneously  at  sorac 
point  by  a  Hilmcute  inflammatory  process  in  the  walls  of  tlie  sac  and  the 
coiiteutjs  are  disehai^aKl,  the  sac  being  partialty  or  wholly  emptied,  and  the 
opening  not  usually  definitely  closing,  but  remaining  as  a  sinus,  discharging 
at  intervals  later  accumulations. 

Superinfti^'tion  with  the  staphylococcus,  development  of  a  genuine  ab- 
iOfil  ID  a  tuberculous  joint,  or  empyema  of  the  joint  is  a  comparatively 
rare  oe^nirrenc^*,  and  it  changes  at  once  the  entire  clinical  picture,  the  acute 
symptoms,  both  local  and  gemral,  of  suppuration  replacing  the  chronic 
symptoms  of  the  tuberculosis. 

The  mattcT  of  taatment  ojx;ns  up  at  once  the  vexed  question  of  pro- 
tective versus  operative  measures.  If  it  is  possible  to  appreciate  early  in  a 
case  the  existence  of  a  local  synovial  tubercidosis,  it  is  adviscil  that  the 
affected  tissue  be  excised,*  This  is,  jierhaps,  more  especially  applicable  to 
the  tubcToos  form  when  this  rare  type  presents  itself,  btit  is  at  the  same 
time  of  forc^  in  regard  to  the  other  furms  where  localized  thickening  and 
tenderness  in  conjunction  with  slight  disability  lead  to  a  fairly  definite 
diagnosis.  It  is  very  rare,  however,  tijat  a  case  of  synovial  tuberculosis  is 
seen  in  which  this  diagnosis  can  be  made  and  early  radical  treatment  ftil- 
lowed.  Failing  this,  the  ordinary  conservative  treatment  nmst  be  practised, 
This  treatment  is  foundt'd  upon  the  fact,  learned  in  the  first  place  by  ex- 
perience, and  confirmcil  later  by  biologic  investigations,  tliat  there  is  in 
living  tissues  an  fnlieiTut  antagonism  to  all  forms  of  infection,  and  that 
this  antagonism  is  best  exerted  by  tissues  tliat  arc  not  functioiiattng  and 
are  at  the  same  time  well  nourished,  Tlie  function  of  a  synovial  mem- 
brane is  the  prod  net  ion  of  sufficient  syn(>via,  and  it  does  this  in  Response 
to  the  motions  of  the  joint  when  the  membrane  is  alternately  folded  and 
unfolded,  stretehod  and  relaxtd.  Suspension  of  tlie  function  of  the  syno- 
vial membrane  necessitates  immobilization  of  the  joint  alletiteib  This  must 
be  accomplished  by  splints,  preferably  properly  fitted  j)laster  of  Paris 
splints,  and  to  the  immoblHzatiun  shonld  Ijc  added  such  auxiliaries  as  com* 
pression  and  counter- irritation  to  control  not  so  much  the  tuberculosis  as 
the  accompanying  Inflammatory  processes,^  If  these  measures  fail  to  con- 
trol the  proi*ess,  the  simple  ojwration  of  aiihrotomy- — an  incision  into  the 
joint — may  be  dune  on  the  same  thc^iry  as  a  laparotomy  is  done  in  eases 
of  tuberculous  peritonitis,  but  the  evidenc*e  of  benefit  to  be  expected  from 
this  is  ba«?ed  on  a  single  series  of  a  few  cases.^  Tlie  preferable  plan  Is  to 
do  an  arthret^tomy,  an  cTasiou  of  all  the  synovial  and  cyipsular  tissues  which 


»  Chejne,  Lancet,  1890,  vol  il  p.  1094. 
•Ibid.,  p   1019. 


"  Ibid.,  p.  1018. 
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are  infecteJ,  and  secure  ankylosis  of  the  boues  tlius  deprived  of  their  pro|jer 
inter-attachmetits. 

The  teelmic|iie  of  the  operation  is  well  descrilied  in  the  original  article 
on  this  subject.^ 

TUBERCULOUS   OSTEO^ARTHRITIS. 

Tuberculous  osteo*arthritis  is  the  form  of  joiot'tul^erculosis  which  be- 
gins as  a  tuberculous  ostcomvelitis^  with  a  later  infet^tion  of  the  other  joint- 
structures,  tbe  reisult  being  a  panarthritis.  Clinically,  it  is  usually  impossible 
to  diffeiTutiate  between  casea  ihat  Ijcgin  in  the  synovial  niemhrane  and  those 
that  begin  in  the  epiphyses,  one  or  both,  unless  the  patient  is  sec^n  early  and 
the  symptoms  are  very  well  marktxl,  with  no  overlapping ;  and  in  the  later 
stages,  when  all  the  tissues  are  implicated,  the  exact  location  which  the  in- 
itial lesion  had  in  the  joint  does  not  matter.  But  as  in  eases  of  primarily 
synovial  infection  there  is  a  brief  time  during  which  a  radical  oj>eration 
may,  by  i-emnving  a  small  amount  of  tissue,  prevent  a  general  arthritis,  so 
in  cases  of  bone-inft^ction  there  is  a  time  during  which  the  bone* focus  may, 
if  it  can  be  locate<l  and  is  accessible,  be  removed  and  the  integrity  of  the 
joint  itself  bt'  preserved.^  In  patients  under  the  age  of  puberty,  when  the 
various  epiphyses  are  still  not  united  to  the  diaphyses  and  tlie  processes  of 
cartilage  prulifcmtion  and  ossification  are  going  on,  the  new  vessels  iu  these 
regions,  **  on  account  of  their  imperft^ct  structure  and  irregular  contour, 
furnish  the  most  favorable  con<Htions  for  the  mechanical  arrest  of  floating 
granular  matter  and  the  localization  of  pathogenic  microbes."^  Conse- 
quently at  these  ages  the  number  of  cases  in  which  the  bone  is  primarilv 
atFectt'd  excectls  those  in  which  tlie  lesion  is  primarily  syuovialj  and  this  is 
an  important  matter  to  bear  in  mind  when  the  question  of  the  exact  locatioii 
IS  being  considered  preparatory^  to  an  early  operatituh 

Bnne  cases  in  general  are,  however,  like  synovial  cases  in  that  thev 
are  usually  secondary  lesions,  the  primary  aflet'tion  being  in  some  of  the 
glands  or  viscera  of  the  boily.  It  is  an  exceeilingly  common  thing  to  see 
iu  the  necks  of  children  with  joint  tuberculosis  the  scai-s  of  healed  ab- 
scesses of  the  cervical  lymphatic  glands,  and,  according  to  Knmmer,  other 
and  older  foci  than  that  in  the  bone  are  found  in  sixty  }ier  cent,  of  the 
cases  ;  in  the  longs,  twenty-five  per  cent. ;  in  other  joints  and  lx>nes,  twenty 
per  cent. ;  in  lymphatic  glands,  ten  per  cent. ;  and  in  the  pleura,  two  per 
cent/  These  statistics  are  evidently  not  drawn  wholly  from  children,  else 
the  percentage  of  gland  cases  would  be  larger,  for  **  certainly  in  a  very 
large  propnition  of  all  cases  of  tuberculosis  in  children  it  woidd  appear 
that  the  first  infection  was  in  these  structures,  while  common  experience 
shows  ,  ,  .  tliat  the  glands  may  be  involved  without  any  local  lesion  in 


4 


'  roore,  vol   iii.  p,  12U  of  this  Cyclopwdla. 
'  Cboynt!,  Lftncet,  1890,  vol.  ii,  p   1095. 

•  Senn,  Tuliercul«isia  of  Bouea  and  Joints,  p.  G6^ 

*  Quoted  by  Serin,  Joe,  cit.,  p.  92. 
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the  lan^.  Of  one  hundred  and  twenty-five  cases  examined  by  Nortlinip, 
the  bmnchial  glands  were  tnbcreuloiis  in  every  case."  ^  As  there  are  no 
definite  svmptcjms  by  which  any  but  an  extravagant  amount  of  inieetion  of 
the  bronchial  glands  can  be  recognized,  it  i^  im|>ortant  that  the  grt^t  per- 
centage— one  hnndred  per  cent. — that  they  supply  should  be  em|»hasized,  to 
impress  the  fact  that  either  in  thera  or  in  some  other  of  the  glands  or  viscei^a 
of  the  b*-»dy  l*  a  fix'us  which  anteilafes  the  occurrence  of  the  Ijone  disease, 
and  which  would  probably  persist  even  if  the  latter  were  healed. 

Beginning  in  the  bone,  the  disease  process  advances  through  the  same 
series  of  tissuc-changes  as  in  any  other  organ,  and  the  result  always  is  the 
destruction  of  a  certain  amount  of  normal  tissue.  This  is  equally  true  of 
those  cases  where  the  loi'al  lesion  is  a  granulating  fix^us,  from  wliirh  the  in- 
fection may  spreatl  and  make  other  granulating  ibci,  and  of  those  where  the 
lesion  is  an  infarct  due  to  the  plugging  of  an  arteriole  by  a  tul^erculous 
embolus,  resulting  in  a  necrosis  and,  later,  the  formation  of  a  sequestrum. 
Around  the  gmnulating  focus  and  around  the  sequestrum,  if  there  is  local 
diseemi  nation,  is  always  a  region  of  osti'o-imrosis  chie  to  a  decalri  Ileal  ion 
of  the  trabeeula*,  and  this  is  likew^ise  a  destruction  of  l)ony  tissue,  and  the 
tesult  is  that  tljcre  is  taken  from  the  lione  a  part  of  its  power  of  resistance 
to  pressure  and  strain;  the  further  the  proctHs  advances  and  the  wider 
the  infection  spreads  the  greater  is  this  weakness  of  structure ;  as  hone  is 

0  living  tissue  the  function  of  which  is  to  resist  pressure  and  strain,  the 
greater  the  structural  weakness  the  greater  the  functional  disability,    (Figs. 

1  and  2.) 

If  the  granulating  focus  or  the  necrotic  area  is  close  under  tlie  articular 
cartilage,  the  latter  w^ill  netTose  and  Ix^come  detached  an<l  a  direct  way  be 
opened  into  the  joint  cavity  by  wJiieh  the  infet^ting  organisms  pass  in ;  or 
tlie  liquefied  casetais  material  (the  contents  of  tlie  tuljertnilous  abscess,  con- 
stituting the  so-called  tulx^rculous  pus)  may  work  its  way  to  the  stiriace  of 
the  bone  and  penetrate  the  comj*aet  layer  inside  tiie  attacliments  of  the 
joint-capsule,  and  the  disclmrge  into  the  joint-cavity  take  place  in  this  way. 
If  the  entrance  be  tlirough  the  articular  cartila^^e  ami  lo  a  gradual  manner, 
the  synovitis  develojved  may  be  distinctly  chri»uic  iu  its  ty|>e;  but  if  the 
entrance  to  the  joint  be  by  the  discharge  of  a  tuberculous  abscess,  a  tuber- 
culous syoovitis  of  an  acute  type,  with  eonsi<leral)le  effusion,  may  be  lighted 
»ip,  and  in  this  case  the  signs  w^ould  Ik-  so  definite  as  readily  to  explain  the 
c^ondilion.      In  either  case  a  tuberculous  osteo-arthriti^*   ivsults,  with  its 
<5Arious  and  softenetl  iKine,  unable  to  bear  weight;  its  ligaments  rt'laxed, 
i  ncajmble  of  holding  the  bones  iu  their  normal  relations  ;  and  itn  synovial 
■^:icrnbranc  ulcerattxl  and  containing  a  fluid  mass  of  tissue  detritu.*,  or  eou- 
vcrted  into  a  thick  layer  of  granulation  tissue,  unable  to  fiJd  and  unfold, 
t^o  sti-etch  and  contnict,  as  the  normal  membrane, — in  fact,  a  comjjlete 
®<-ispension  of  function. 


1  Osier,  AnicricaEi  Teit>Boak  of  Diseases  of  Cblldren,  p.  100. 


1040 


TL'BEBCULOSIS  OF   JOI^*TS, 


Clinically,  this  functional  disability  is  the  most  prominent  Itieal  symp- 
tom from  tlie  beginning  to  tbe  end  of  the  case,  and  in  cases  where  the  di 
stroyed  bone  is  not  replaeed  by  bony  tissue,  as  fn  the  assiiiration  of  a  vM 
trix,  the  disability  persisfs  after  the  cessation  of  the  pathologic  process  i 
an  actual  or  potential  impediment,  which  determines  to  an  accurate  degr 
tlie  amount  of  oixli nary  or  extraordinary  work  the  meml>er  m:iy  acct»m[*lish. 

Special  Symptoms. — Tiiere  are  certiiin  definite  symptoms  of  osteo- 
arthritis vvhieh  arc  develojK^d  during  the  iucrea^^ing  interference  witli  the 
function  of  the  affected  articulation,  some  of  wluch  have  their  cause  in  \ 
spontaneous  effort  to  protect  the  part  both  during  I'est  and  while  it  is; 
work,  others  represent  the  interfcrcucc  with  the  general  nutrition  of  tl 
limb,  and  still  otliei*s  testify  to  the  special  pathologic  state.     Pain  play»  a 
comparatively  miudr  ro/e,  for  it  is  often  entirely  absent,  and  Is  practic*iilly 
never  the  initial  sym[jtom ;  and  yet  there  is  in  these  cases  an  uneons<-ions 
appreciation  of  the  fact  that  there  is  something  wrong  with  the  joint,  ar 
an  involuntary  but  none  the  Ivs:^  active  carefulness  in  the  use  of  it,  arid  it 
this  that  is  first  noticetl  by  those  around  tlie  patient.     This  careliik 
ejcactly  wdjat  one  would  expect  of  an  individual  who  had  a  definite 
ledge  of  a  weak  pttint  somewhere  in  his  anatomy,  and  who  intent ionallj 
adopteil  positions  and  minli^s  of  progression  that  woidd  put  the  least  work 
on  the  weak  area.     Jkit  tljis  same  carefulness  is  seen  to  be  practised  b^ 
little  children  w^ho  can  know  nothing  of  their  physical  state  unless  tliere  14 
pain  as  a  telltale ;  and  even  wlien  it  is  practised  by  those  older  it  is  cjuitfl 
involuntarily  and  usually   unconsciously*     It  sei  ms  right  to  infer,  under* 
these  circumstances,  tliat  there  is  a  sense  of  local  wTll-ljeing  or  of  disability 
in  the  bones  rpiite  apart  from  pain,  just  as  there  is  in  the  ex|»erienee  of 
every  one  a  general  sense  of  well-ljeiug  in  a  state  of  health  and  a  sense 
of  discomfort  in  a  state  of  disturbed  functions  or  of  disease.     In  cases  ofl 
ostco-ailhrltis  in  the  lower  limbs  the  carefulness  exercised  in  their  use  pro- 
duces irregularity  of  gait,  the  aflrtH.*t<^<l  limb  being  spared  either  by  bavln^^ 
the  step  on  it  made  shorter  or  by  having  the  body  balanced  on  it  in  some 
particular  manner,  while  tlie  sound  Hmb  is  used  more  vigorously  than  nor- 
mally, being  made  to  do  the  major  part  of  the  work  of  pi^ogrcssion.^     In 
tubercidous  osteo-artliritis  at  either  hip  or  knee  or  ankle  this  limp  is  the 
initial  symptom.     Later,  when  more  bone-tissue  has  bec<'»me  affecteti  and 
the  bone  disability  is  greater,  the  watchfidness  over  the  limb  is  practii:**d 
not  only  chuitig  work,  but  during  rest,  and  even  during  sk^p,  and  deliottc 
positions  are  assumed  and  maintained  wiiieh  arrange  for  tlie  bone  and  it^ 
joint,  whether  the  latter  is  definitely  iuvolvc<l  or  not,  doing  the  least  araoutit 
of  work.     Jnst  as  a  bone  is  at  work  when  it  is  resisting  strain^  so  a  joint  i5 
at  w  ork  when  it  is  moving,  and  at  the  stage  when  these  |>o«itions  are  taken 
the  conditions  of  the  joint  demand  lessened  work  or  cessation  of  work* 


'  Cf.  Shermati,  Cuu^e  of  the  Limp  of  Hip-Diaease,  Tmnsactiom  of  the  Fiwl  P*^" 
American  Medical  Congress,  vol.  i.  p.  606. 
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r€»strictod  motion  or  immobility.  If  the  organism  is  unaided,  this  restrio- 
tion  of  motioD  or  immoVjility  is  attaiaed  by  an  involuntary  contraetiuii  of 
the  muscles  around  the  joint,  which  or/curs  when  the  limitation  of  perniitted 
motif  Ml  has  been  reacbt^l  and  prevents  further  motiou,  or  which  is  present 
in  all  the  muscles  around  the  joint  bb  a  tonic  eoutmction  and  pi'af^tically 
inhibits  motion,  I-*ater  yet,  when  these  positions  have  exixSted  for  some 
time,  the  jM^stural  defornuties  Ix'conic  definite  deformities,  elianges  taking 
place  in  the  relations  of  the  bones  to  each  f)ther  by  subluxations,  or  by 
alterations  in  the  shapes  and  dimensions  of  the  Ijones  as  different  portions 
are  destroyed  by  the  tuberculosis. 

It  is  not  possible  for  these  states  to  succeed  each  other  in  a  joint  witb« 
out  their  having  put  a  certain  amount  of  ipia voidable  work  on  the  ixine, 
for  no  bone  can  have  its  motion  in  any  direc^tion  checked  or  be  prevented 
from  moving  in  any  direction  Avbatsoever  by  the  muscles  around  it  without 
giving  tho<«e  muselea  jxiiiits  of  attachment.  The  last  arrangement  esi)eciaUy 
niaintaini*,  in  the  efiRirt  to  immobilize,  a  certain  definite  jiressui-e,  and  the 
work  it  entails  on  the  bones  increases  and  emphasizes  the  demand  for  rest 
for  the  part.  In  response  to  that  demand  the  muscles  are  ntill  more  rigidly 
held  in  their  tonic  cf>ntractton,  and  in  this  w.\v  a  patboh)gieal  circle  is  devel- 
oped, each  element  giving  and  in  turn  reticiving  an  added  stimulus.  The 
pressure,  furthermore,  aids  materially  in  the  advance  of  the  tuberculous 
process  and  tlie  destniction  of  bone,*  and  increases  in  that  way  the  totality 
of  the  resulting  deformity. 

Another  symptom  of  tul>ercnlous  osteo-arthritis  related  to  tliese  etio- 
logically  is  the  occurrence  of  "  nigbt'Cries/*  a  phenomenon  due  to  the  tern- 
porar}-  relaxatitm  of  musch's  contracted  to  prodnoi  immobility  and  the 
occurrence  of  a  prohibited  motion.  The  result  is  an  instant  starting  of  the 
patient  from  sleep,  together  with  a  sharp  cry.  The  awakening  may  be 
complete,  and  there  may  be  a  great  complaint  of  pain,  or  the  protective 
contraction  may  be  so  quickly  resumed  that  the  patient  dtni's  not  wake  com- 
pletely, but  falls  Imck  into  sleep.  These  **  night-cric^^'  or  *' niglit-start- 
ings*'  are  hekl  to  Ix^  indicative  of  perforation  of  the  articular  cartibage  and 
the  cjcposure  of  the  cancellous  bone  to  din^ct  pressure  and  friction,  and  their 
absence  may,  therefore,  be  consideiTd  as  indictiting,  in  part  at  least,  that  this 
has  not  yet  oo(*uri"ed,  and  that  the  disease  is  still  limited  to  the  bone ;  bnt 
their  absence  by  it.S4^1f,  and  not  supported  by  the  concurrent  testimony  of 
other  symptoms^  is  hardly  to  be  so  interpreted  in  all  cases,  for  the  same 
effect  may  be  produced  by  a  motion  which  puts  distressing  pressure  on 
affected  but  not  yet  denuded  bone,  and,  on  the  other  hand,  perforation  may 
take  place  without  developing  this  particular  symptom, 
■  Atrophy  of  the  segments  of  a  limb  contrguous  to  the  diseased  joint 

I    occurs  in  every  case  of  tuberculons  osteo-aithritis,  and  ha.*?  already  been 
I    described  in  the  sc»etion  on  Tuberculous  Synovitis,     As  seen  in  a  case  of 

H  >  Bradford,  Tmnaactiona  of  the  American  Orthoppedic  Asaoclatian,  1808,  p.  127. 
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Ijone-infotioti  it  dLK^a  not  difftT  from  that  seen  in  the  synovial  cases.  It  ia 
one  uf  the  lyermaneiit  niarriiigs  of  the  liEib,  for  it  is  never  completely  recov- 
ered frimi  even  in  light  castas  that  run  a  shoit  course  to  practical  recovery. 

With  the  atro]>hy  there  is  a  condensation  of  the  ]miuiiculu.s  adip^^us, 
ami  in  8<.)ine  instances  an  hypertrophy  of  it,  the  latter  betog  jjrcsent  more 
c.^|iecially  over  or  near  the  tuberculous  area  in  the  bone/  This  condiikm 
can  very  easily  be  appreciated  by  pinching  the  skin  and  sn lieu ta neons  tis- 
sues between  the  fingci^,  when  the  change  in  the  texture  of  the  panniculns 
U  felt,  espc^ciully  if  the  normal  texture  over  the  sound  limb  be  used  as  a 
stanchml  of  coniparisou.  If  the  hypertrophy  is  marked  and  Lwalize*!,  a 
sense  of  false  flnctuat:on  may  be  got  by  pal^vatioUj  leading  to  tiie  idea  of  a 
tuberculous  abscess.  A  little  exploratory  aspiratioQ  may  then  be  needed 
to  settle  the  donbt. 

Incidental  to  the  cotii-se  of  (ubcreulous  osteo- arthritis  of  whatever  joint 
may  be  the  occurrence  of  tulKTculous  abscess.  This  occurs  in  a  large  per- 
eentage  of  cases ;  and  while  it  has  for  this  reason,  and  also  l»ecause  of  its 
being  a  condition  which  is  obvious,  palpable,  and  imniistakable  sometimes 
even  l»y  laymen,  lx\n  accordwl  a  promhicnt  place  in  the  history  of  the  case, 
it  must  still  be  recollected  that  it  is  only  a  symptom  of  the  pathological 
CJonrse  of  the  disease,  and  ro|>resents  the  detritus  of  tuberculous  tissue  which 
has  undergone  coagulation  necrosis,  caseation,  and  liquefaction.  If  this 
process  takes  plai^  so  slowly  that  the  products  of  disint^ration,  more  espe- 
cially the  fluid  parts  of  them,  may  L>e  abHorl>cd^  removal,  and  eliminated 
as  they  form,  there  is  no  abscess;  but  if  the  process  is  more  rapid,  or  if, 
l>eing  slow,  it  is  long  continued  and  the  absorbent  passages,  vessels,  and 
glands  gradually  l>et*ome  headed  and  bh)cked,  then  there  are  acx'umulation 
of  necrotic  and  lirpicfic<l  products  and  the  formation  of  a  definite  mass  in  the 
centre  of  the  tubercolons  tissues.  Rcj^^nlting  from  the  breaking  down  of  a 
single  granulating  focus,  this  aceumnlation  is  small,  but  the  same  process  has 
been  going  on  in  coutigtious  frx'i,  and  these  gradually  coalesce*,  the  tuberculous 
abscess  incrwising  thus  in  size.  It  is  jiossiljle  for  thi.s  mass  to  remain  sta- 
tionary, or  nearly  so,  in  the  location  w^here  it  formed,  or  it  may  slowly 
flow,  moving  always  in  the  di reaction  of  least  resistance,  pushing  its  way 
along  et*l  hilar  |>lanes  I  jet  ween  different  organs,  ancl  finally  appearing  under 
the  skin  at  some  quite  distant  spot,  forming  a  larger  or  smaller  swelling, 
with f Hit  lieat  or  pain  or  rcnlnc^s.  It  is  not  uncommon  for  the  subcutaneous 
swelling  to  he  nither  quickly  formed  by  the  sudden  passage  of  a  large 
amount  of  fluid  from  a  deeper  to  this  suf^erficial  location,  but  still  there  will 
be  no  heat  nor  ridness,  and  usually  no  pain.  At  first  the  cavity  containing 
tliis  nia^s  has  no  definite  lining:  it  is  simply  a  space  in  the  art*olar  ti^ue 
foruRMi  by  the  hydrostatic  preasure  of  the  fly  id.  Later  there  is  a  definite 
layer  of  granulation  tissue  which  is  of  the  typical  tuhert^ulous  structure, 


'  Alexiindroff;  Prr«sc  MMical<-,  Deceml>er  9,  1806 ;  quoted  in  the  Journal  of  the  Amer- 
ican Medical  AAKociuilon,  January  30,  1@U7. 
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beiDg  composed  of  ljeai>s  of  nnliary  tulifTrle?,  and  contain^  the  bacillus  of 
tubereulos^is.^  Teelinieally,  tins  nia^^s  of  HiikI  in  the  tissues  does  Dut  consti- 
tute an  abscess,  for  it  is  not  pus.  Under  the  mieroscope  it  i^  seen  to  be  a 
turbid  fin  id  in  which  fra|i:nients  of  dead  tissue,  particles  of  cheesy  matter, 
shnHls  of  fibnu  and  pU8-corpns(^les,  and  j^raruilar  detritis  arc  sus|Tonded  ; 
but  custom  still  dominates  the  nomenclature,  and  this  fluid  tumor  is  still 
di:^i^natefl  as  an  abscess.  If  the  term  is  uscfl  it  sbonld  always  be  qualified, 
and  the  flnid  tumor  be  ealleil  a  tuljereulous  aljscess  and  the  fluid  tulM?rcu* 

pious  pus. 

The  natural  termination  of  the  tuljereulous  aliscess  in  it8  superficial 
location  is  that  it  i?hall  increase  in  i^ize  until  it  ru[>tures,  the  o|)ening  in 
the  skin  L>eing  made  by  a  subacute  inflatumatory  prtx?es8 ;  after  the  dis- 
charge of  tliC  wn tents  the  cavity  may  contract  tf>  a  siuns  which  furnishei? 
permanent  draini^e  for  the  orig^inal  foeus,  and  may  last  for  montlis  or 
years,  or  it  may  heal  comparatively  early,  to  remain  closed  or  break  down 
again.  On  the  other  band,  the  abscess  may,  after  reaching  a  certain  size, 
gradually  recede  by  absc^rpiiou  of  the  fluid  parts,  tlie  solid  portions  con- 
densing into  a  cbei^sy  mass,  Tlie  conj]>amtively  Ix^ngu  course  of  a  pure 
tuberculous  abscess  may  be  internipted  by  a  secondary  infection  with 
pyogens,  an  event  that  may  oa^nr  at  any  time  in  its  history »  even  before  it 
has  o|>ened,  and  tlie  mixfxl  infection  inaugurates  a  mueli  more  serious  state 
of  affairs,  the  local  condition  becoming  progressively  worse,  and  such  an 
abscess,  if  left  undisturbed,  inevitably  ge>es  on  to  spontaneotis  oj>eniug. 

Then?  is  always  dei>rec'iation  of  the  general  conditinn  in  cases  of  bone- 
and  joint'tuberculosis ;  the  apjK'tite  is  capricious,  brt^ikfkst  being  usually  a 
light  meal,  while  a  nor>n  dinner  may  be  quite  hearty.  Even  in  the  lees 
serious  cases  there  is  a  loss  in  body-weight,  and  it  will  lx»  noticed  that  these 
cljildren  may  do  well  as  regards  the  disease,  and  increase  in  hciLrht,  but 
remain  the  same  in  weight  for  a  long  time,  probably  until  10*511  repair  is 
eomplet^xl*  The  more  serious  the  hx^al  eoodition  the  greater  the  const itu- 
tiunal  disturbauc*e,  and  this  is  es]K'<;ially  true  of  ciises  with   tulxn'culous 

ppbscess  which  has  become  secondarily  infected,  %vhen  the  symptoms  of  acute 
or  chronic  sepsis  are  added  to  tliosc  of  tulxnruli»sis.     In  these  <'ascs,  in 

.addition  to  the  more  obvious  changes,  is  devclojxxi  a  Icucocytosis  uot  (bund 

lirith  pure  tuberculous  lesions,  and  its  piTsencc  may  consequently  be  taken 
as  proliable  evidence  of  the  secondary  infection  of  abscesses  which  are  still 
unopened." 

Thci-e  ai'c  ctTtain  sjieeial  thcrai>eutie  measures  based  on  the  symptoma- 
tology, and  tending,  all  of  them,  to  aid  in  the  recovery  of  the  part  aflceted. 
The  general  law  of  n^t  for  a  diseased  part  is,  of  course,  applicable  here, 
und  us  the  fumtions  of  these  |>arts  an*  cliiefly  mechanical,  (he  rest  must  hi 
a  cessation  from  median ical  work.     The  idea  of  this  can  be  got  ft"om  the 


'  Scnn,  loc.  cit ,  p.  50. 

>  Uane^  Boston  Medical  und  8ui-gieal  Journal,  May  28,  June  4  and  11,  1896* 
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coaduct  of  tlie  i>atient,  all  of  whose  actions  are  bounded  by  the  oeocsutiet 
of  sparing  the  affected  region.  Ret'ognizing  first  the  structural  chjinge  in 
the  bone,  by  which  it  becoiues  weaker,  one  appreciates  that  to  give  rwt  to, 
this  part  not  only  must  the  limb  do  no  work  in  the  ordinary  fsens**  of 
tlie  term,  but  also  arrangements  most  Im?  made  to  relieve  tlft?  bone  i»f  tluit 
pressure  and  stnnu  whith  inevitably  come  upon  it  because  of  its  poE^itiun 
in  the  living  organism  ;  f<jr,  though  tliis  priF>.ssure  Ls  [perfectly  uatiiml  f<»r 
the  liealthy  b<jue,  aud  borne  by  it  witln*ut  fatigue,  it  may,  and  u<^iiaUyj 
is,  more  than  the  affected  and  wciikeutd  Iwne  can  liear  without  diMtig 
exc^e«sive  physiologic  work*  Bone,  too,  is  a  living  tissue^  and  work  luiist 
physiologically  be  follovvetl  l»y  latigne  and  tlie  uetMl  of  rest.  Tissu*^  tbtk^ 
are  fatigued  or  physiologically  exhausted  are  specially  vulnerable  and 
have  diminished  reparative  powers.  Work,  then,  whether  it  is  ordinarfi 
nit^chanieal  work  or  the  normal  tone  or  tension  of  the  special  i>art,  wbidi 
has  become  excessive  because  of  diminished  strength,  lessens  dbtiuctly  that 
ability  of  the  part  to  recover  from  the  disease.* 

Furthermore,  the  pathogen  under  consideration,  the  bacillus  tnberctt- 
losis,  is  nun-motile;  it  hns  of  itself  no  |)Ower  to  change  its  location  in  sba< 
tissues,  and  ita  movements  are  only  as  it  is  borne  here  and  there  in  tbe 
current  of  the  circulating  fluids.  Work  of  any  part  is  a<xi>mj»anied  bv  an 
inerease<l  amoimt  of  bU>o<l  in  it  and  by  the  more  rapid  nvivemcut  of  all 
the  circulating  media.  It  is  inevitable  that  in  the  case  of  boue  its  normal 
use,  with  the  changes  in  position  and  the  constimt  concussions  it  is  subject 
to,  must  increase  aud  lessen  the  amount,  hasten  and  retard  the  flow,  anJ  at 
times  even  change  the  dii-ection  of  the  current  of  the  blood  and  of  the  lympb 
circulating  in  its  rigid  tissues,  and  by  just  so  much  it  will  tend  to  the  local 
dissemination  of  the  passive  l>acillus  and  the  infection  of  a  greater  am. 

What  has  lieen  said  here  of  bone  a|>plies  with  equal  force  to  the  iviio- 
vial  membrane  and  its  functional  activity  and  rest,  and  the  oieehaniail 
distribution  of  the  bacilli  over  its  surface  by  any  movements  of  tbejoifltii 
too  obvious  to  need  more  than  the  merest  mention. 

The  attainment  of  the  rest  required — a  rest  so  complete  as  tobsTrs 
therajMiutic  value — is  either  by  fixation  alone  of  the  joint  aRtvt»*d  by  hkod* 
of  splints  of  any  suitable  material  or  by  traction  and  counter-traciioQ  tp* 
plied  below  and  above  the  joint,  the  apjmratus  at  the  same  time  eonferrioi 
on  the  joint  a  greater  or  lesser  degree  of  immobility.  The  former  mAai 
secures  rest  from  ordinary  work ;  the  latter  aims  to  give  as  nearly  UBfOk^ 
Bible  complete  physiologic  rest,  and  in  so  far  a^  it  more  nearly  coropBtt 
with  the  requirements  of  the  pn»position  it  is  the  superior ;  wherefff  ft 
fails  because  of  inaccurate  or  imperfect  application,  it  is  prolxibly  the  lafe* 
rior.  That  plan  by  which  absolute  fixation  aud  just  BufEcieni  tnictiiiii  U 
make  the  part  entiix'ly  passive  in  the  economy  could  b©  combined  woald  be 
the  ideal  local  treatment. 


*  Cf.  Shermun,  Journal  of  the  Aiiierlc&n  ^jedical  AmociiiIiqq,  AugusI  4«  1194 
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As  appHal  to  an  iiidiv^khml  ca&e  of  any  joint,  either  method  arranges 
fur  tlie  ctjrre<!tiun  of  any  postural  deformity  whirh  may  have  been  devel- 
oped,^— the  ibrmer  by  simply  gi-adually  fhati^in«^  ttie  position  of  the  limb 
imtii  it  has  been  returned  to  the  normal  one,  tlie  latter  by  traetion  and  trac- 
tion-fixation in  the  direetioii  and  position  of  the  deformity  until  with  cessa- 
tion of  pressure  eomes  rest  from  bone-  and  joint-work,  and  with  the  latter 
a  suspension  of  tlie  demand  fur  immobilization  by  tonie  niuseular  eontrac- 
tions.  At  this  period  thei*e  can  be  made  without  tlie  slightest  force  and 
its  possibly  accompanying  trauma  a  jmrtial  correction  of  the  deformity, — 
at  any  rate,  a  correction  to  the  |)oint  of  an  inhibiting  muscular  contraction  ; 
then  could  come  a  repetition  of  the  traction  in  the  altered  direction,  and  the 
recurrence  of  traction  and  correction  until  the  position  of  the  limb  was  nor- 
mal. But  in  that  traction  relieves  the  muscles  of  the  ncetl  of  holding;  the 
joint  immobile,  it  does  away  with  the  jwssibility  of  iheir  failing  in  their 
office  during  sleep,  and  ix-licves  entirely  tlie  symptom  of*  night-cries,''  and 
dAeu  its  efficacy  may  be  tested  by  this  symptom  being  held  in  al>eyance. 

The  treatment  of  tlie  tnberenhjus  abscess  is  that  part  on  wliicli  there  is 
xnost  difference  of  opinion  and  of  practice;  in  truth,  ample  authority  can 
L>€?    found  to  sujjport  any  line  of  treatment  that  can  be  seleete<l.     The  minor 
pari  that   tulxTculotis  abstx-ss  should   play  has  been   mcntiuneth     It  is  a 
s^Tiiptom  only,  and  never  should  be  permitted  to  assume  the  rank  of  a 
j>i*i  mar v  pathologic  or  clinical  conditHU),     On  this  understanding  its  mere 
|>i*e-ssemx^  may  I k^  disregard wl,  and  the  plan  of  trcatraent  of  the  original  lesion 
mxi^-  be  simply  continued  or  somewliat  modified  ;  and  this  method  has  given 
a    X't"ry  satisfactory  measure  of  success,  the  fluid  portions  first,  and  later, 
through  fatty  degeneration,  the  more  solid  poitions  being  absorljctl,  until, 
finiilly,  there  was  left  no  trace  of  tumor  or  swelling.     Finally,  at  the  end 
of   the  suocessful  cases^  the  patietit  was  consideretl  to  be  none  the  worse  for 
having  had  the  whole  of  the  mass  of  tul>ercii!ous  tissnc-detntns  pass  througli 
the  eirculation  on  its  way  out  of  the  body  J     A  larger  number  of  those  sub- 
mitted to  this  treatment  have  spontaneous  opening  of  the  abscess,  and  of 
ti^ose  the  majority  vhise  after  a  longer  or  sliurter  period.     In  cases  where  a 
Wucocytosis  can  be  dem^mst rated,  the  ultimate  opening  of  the  abscess  can 
^*  anticipated  and  the  abscess  incised,  and  in  imitation  of  natural  metliods, 
and  Ixt^ause  these  frequently  lead  to  happy  resnltSj  the  operation   may  lie 
limited  to  this  incision,  the  evacuation  of  the  alisccss-cou tents  and  it'^  final 
closure  or  persistence  as  a  sinus  being  left  to  natural  prot;esses  aided  by  the 
prnpt-i'  tn^atraent  of  the  original  legion.     In  contrast  to  this  plan  is  tliat  in 
^'^ieh  the  abscess  is  diretlly  attacked  at  a  formnl  surgical  operation  ;  it  is 
Incised,  its  contents  removed,  its  wall  scnqK^d  and  cut  away,  and  it  is  either 
^Iraiuctl  by  lieiug  stutl'ed  with  gauze  or  it  is  sutui^l  without  drainage.     In 
aaiinority  of  cases  these  abscesses  heid  and  remain  healed  ;*  in  the  majority 


»  SbalTer,  New  York  M«?diciil  Jonrrml,  Febrmipy  2^,  1896. 

'  Lovett,  Ifiternutiunal  EneyclopiHiiii  of  Surgery,  vol.  viL  p.  512. 
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injvtom  recurs  iwm  }K?rsistci 
sutx'Cii.st'itl  aod  pcTtiianent  healings  must  nut  count  against  the  operation  it 
it  IS  doue  with  the  proper  objeet,— that  h,  of  removing  from  the  patient's 
organ iiim  an  anion ut  of  necrotic  material  which  is  a  menace  to  the  geu-l 
era!  bf^altii.  Whetlier  the  Avound  heals  or  notj  whether  a  ^inns  iTmaius* 
or  not,  tlic  object  of  evacuation  is  attained.  Often  the  general  improvi 
niont  will  rewanl  tlje  patient  for  nndergoing  theoperatii>n  even  if  the  near- 
e.st  approach  to  healiug  h  a  sujall  sinus  with  a  little  daily  di^-harge.  In  ^J 
the  o{>eiiiug  of  a  tuberculouis  abscess  connected  with  any  bone  two  thinga^H 
must  be  well  wnsidertxL  First,  it  is  the  rule  ior  the  conditiuu  ex|XKsed  by  ^* 
the  incision  to  be  much  woi"^  than  ordinarily  would  be  supposed  fnmi  the 
external  apj)earaiices.  There  is  hardly  any  condition  in  surgery  more  ditli- 
cult  to  estimate  accurately  than  t!ie  real  extent  and  seriousness  of  a  tuber- 
culous lesion,  and  it  is  always  wise  to  be  preiiai-cd  to  do  a  raiiical  ojx^ration 
on  the  original  locus  should  it  api.H?;ir  advisable  after  the  evacuation  of  the 
abscess.  Second,  no  class  of  cases  suffers  more  seriously  from  secondary 
infection  with  pyogens  than  the  tuberculous,  and  the  ojieratiun,  even  for 
the  oj>ening  and  radical  evacuation  of  a  small  al>seess,  nujst  l>e  done  with 
full  aseptic  technique.  It  is  the  secondary  infection  and  the  pc*ssibility  of 
its  occurrence  that  must  often  decide  the  question  for  or  against  the  ojjera- 
tion.  li"  pyogeuesis  and  sepsis  c^m  be  assuredly  prevented^  the  very  fac*t 
of  an  accumulation  of  necrotic  tuberculous  tissue  is  an  indication  ior  opera*! 
tion,  for  this  necrotic  tissue  is  in  large  part  in  the  fi^rm  of  minute  sloughs, 
eat^h  separated  from  the  living  tissues,  auil  ciich  is  a  Ibreign  Ixxly.  But 
if,  on  the  other  hand,  asepsis  is  not  a  possibility,  the  condition  after  an 
ojjeration  aud  the  occurrence  of  a  septic  infection  may  be  much  worse  tlian 
with  the  tuberculous  absc^css  lutat^t. 

The  trwitnient  of  the  tul>erculou9  abscess  and  the  tuberculous  tissue 
itaelf  by  iiKloform  is  a  method  which  has  been  practised  with  varying  de- 
grees of  success,  Couserpicntly  there  are  some  who  advise  and  pmctisc  il 
and  others  who  consider  the  procfxlure  useless.  The  plan  contemplates  tlie 
injection  into  the  cavity  of  an  abscess  which  has  been  evacuattHi  by  aspira- 
tion and  then  waslitnl  out  through  the  necKlle  of  a  certain  amount  of  irnhn 
Ibrm  suspended  in  i^lyeeriu  or  oil  or  dissolved  in  ether,  exjx'cting  that  the 
drug  will  exert  a  germicidal  power  on  the  bacillus.  Or  the  injection  is 
made  directly  into  the  tulK?rculous  tissues,  soft  or  bony,  the  drug  being 
deposited  in  the  closest  possible  contact  with  the  pathogen.  There  is 
danger  iu  the  method  lest  pyogens  be  injected  with  tile  drug  or  in 
its  vehicle,  and  sepsis  ensue;  consequently  the  substances  must  be  steril- 
ized l>efbre  thf^y  are  used.  This,  in  the  case  of  iodoform  and  glycerin 
or  i«xloform  and  oil,  can  be  accomijlisbed  by  keeping  the  mixtures  in  a 
boiling- water  bath  for  two  hours  or  longer,  and,  as  iodoform  does  not 
volatilize  below  115°  C,  there  is  no  decomj^Kssition  of  the  drug.  The 
solution  of  iodoform  in  ether  does  not  need  sterilization.  Of  tliese  the 
iodoform  aud  glycerin  is  the  preferable.     In  spite  of  favorable  opinions  a^ 
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itfl  value/  the  method  has  been  a  disappointracDt  in  the  hands  of  most 
who  liave  use<I  it,  and  tlicix*  are  but  few  now  who  practise  iu* 

Tlie  early  and  late  results  of  tuberculous  ostco-arthritis  arc  such  as 
would  l>e  exjKX'ted  from  tlie  nature  of  the  disease.  In  infeetitm  of  the 
'nyuovial  membrane  alone  it  is  possible  that  there  is  fi-equently  a  '*  true 
Peeoven%  thougli  iu  others  there  often  remains,  stjmewhere  or  other,  an  en- 
capsuted  tuljerculous  mass.  On  the  otficr  hand,  where  there  are  deposits 
in  the  ends  of  bones,  encapsulation  is  the  rule  in  the  great  majority  of  cases 
whieh  recover  without  operation  or  abscess/'^ 

Of  those  wlio  practical!  ly  do  reco\^er  and  those  who  do  n<»t,  the  cxpe<:'ta- 
rtion  may  be  that  tlie  number  will  be  about  even,  and  of  the  recovere<l  c?ase3 
the  majority  die  later  of  tuberculosis  of  other  organs,  most  frequently  of 
ilie  lungs, 

TUBERCOLOUS   OSTEO-AKTURITIS  AT   THE   HIP.. 

This  is  next  to  the  most  common  bone  and  joint  location  of  tubercu- 
losis, 30.2  per  cent,  of  the  cases  of  the  fii*st  decade  and  20.3  per  cent,  of 
those  of  the  second  dtx-ade  lieing  at  the  hip.*  Tije  hjcation  of  the  primary 
articular  liicus  is  usually  in  the  neck  of  the  femur,  on  tlie  diaphyseal  side 
of  the  epiphyseal  cartilage,  and  from  this  point  the  infection  may  involve 
tl»e  rest  of  the  upper  eud  of  the  bttne, — a  local  disseoiinatiou.  Cas^i'S  liave 
been  se<'n — l»ut  their  diagnosis  liefore  the  actual  inspection  of  the  sawn  Ixjue 
h  practically  impossible — ^ where  the  infection  was  k>cated  iu  the  e[ii]4iysis 
of  the  head  alone^  or  in  the  trochantene  apophysis  alone  (Fig.  3),  or  in  this 
and  also  in  the  epijihysis  of  the  head  (Fig.  4).  Diagnosis  of  a  lesion  as 
having  been  originally  in  the  pelvic  bones  is  impossilde,  and  yet  this  is  an 
occasional   primary  location.*     A  tubexculous  synovitis  at  the  hip  iu  an 

f'ndividual  under  puberty  is  rare. 
SymptoniB. — The  symptoms  ai^e  best  studied  individually,  and  there 
are  but  few  paints  to  Ije  liere  touched  ou.  Almost  in  variably  the  earliest 
symptom  is  the  limp.  Early  in  the  disease,  shortly  after  tlie  path<>!ogic 
process  has  begunj  the  limp  is  not  constant,  but  is  uoiicetl  only  in  tlie  moru- 
irig,  or  after  some  period  of  rest,  or  when  the  child  is  fatigntMj.  It  is  then 
t  slight  increase  of  the  normal  lateral  sway  of  the  liody  towards  the  aflected 
fide  W'hile  the  weight  is  on  tljat  limb,  and  nothing  more»  and  niny  be  so 
Insignificant  a^  to  require  s|K?eial  observation  of  a  nude  child  walking  at  a 
moderate  gait  to  exhibit  it  Later,  as  muscular  rigidity  lessens  joint-motion^ 
— the  area  of  affected  bone  liaviug  increased,— the  jK-lviscan  be  seen  to  fol- 
low the  movemenis  ftf  the  limb,  tiie  lateral  sway  is  greater  and  is  easily  ap- 


'  Henn,  TnbeiTulosis  nf  Bone?  Jind  Joints^  p  247  tt  .^^7. 

'  Ct  Shermiin  tind  Walker^  Tninsactiorw  of  the  American  Orthopaxlic  Association » 
1895,  p.  47. 

*  Cheync,  Tuberculous  Disuaac  of  Bonc^  ami  Joints,  p,  127» 
•Ibid.,  p   llo, 

*  Bmdford  and  Lovett,  Orthopiedic  Surgery,  p.  2*j6. 
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preciatod,  and  the  step  on  the  limb  is  shortened.    Still  later,  when  the  lirufc 

has  passed  into  a  position  of  addue- 
tiun»  the  amount  of  flexion  has  so 
ereasetl  that  the  hei^l  cannut  reach  the 
flLK>r,  and   the    patient  walks   on    the 
toes  with  a  deiided  up*and-down  mo 
tiun    from  step    to  st<^p ;    the    liimha 
spine   is   thrown  into  violent   lordopn*^ 
and  at  the  &ame  time  s^harply  flexed 
laterally  to  eonn>eusate  tiie  flexion  and 
adduction  and  keep  the  IhkI y  over  the 
limb  and  the  femoral  head,  and  tliei^ 
is  a  little  swing  of  the  whole  body 
the   tiptoed    foot  U)  accomplish    sara€ 
proj^ression.       These    rather    comj^ex 
motions,   which   take   place   suddenly 
typical  in  their  combined  occurrence  of 


Fio.  6. 


<^iLf^ 


and  in  a  jerky  manner,  and  ai'e 
tuberculous  oste^j-arthritis  at 
the  hip,  are  reducible  to  two 
elements^  WIi  of  wiiieli  tend 
to  lessen  bouc-  and  joint- work, 
— namely,  lateral  sway  and  re- 
stricted motion.  The  mechan- 
ism of  I  he  hip-joint  is  such 
that  the  body-weight  is  carried 
on  the  heatl  and  neck  of  the 
fcmnr,  juttinji;  out  from  the 
shaft,  as  a  bracket  (Fig.  5); 
furthermore,  the  point  in  the 
body  rcH.M}iving  the  siipfiort  is 
eccentric,  in  the  awtabulum, 
and  the  upright  position  of 
the  trunk  is  maintidneil  l)y 
the  action  of  the  tlugh  abduc- 
tors. This  makes  of  tlie  os 
iniioniinatum  a  cantilever,  its 
fulcrum  in  the  acetabulum,  its 
weight  carried  by  its  articula- 
tions with  the  sacrum  and  its 
mate,  and  its  anchorage  repre- 
seuted  by  the  thigh  alxhictors. 
Any  motion  tending  to  shorten 
this  lever  and  bring  the  centre 
of  gravity  of  the  body  over  the  fulcrum  will  lessen  the  work  done  by  the 
brad  and  neck  of  the  femur  in  bearing  the  weight,  and  thk  is  exactly  tl 
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efffct  of  the  lateral  sway  (Fig.  6).  The  combmatlou  of  this  lattTul  sway 
and  tlie  iobiliitian  of  mudoii,  which  lias  alreiicly  beeo  exjilaiued,,  constitute 
the  irregularity  of  the  gait  whidi  is  kiiowu  tm  the  liip-lioijv.^ 

Quite  as  early  as  the  limp  suggests  to  i>areiits  the  potisibility  of  some- 

!  thing  wrting  and  hath  to  an  exatiiinatinn  of  the  ehihl,  there  is  some  atrophy 
discoverable.  If  the  fact  is  not  appreciable  to  the  eye,  the  tape  will  always 
show  it.  Certaio  definite  measurements  are  commendable,  because  of  the 
posvsiljiliiy  of  niakiug  them  at  imiformly  the  j^anic  jilaee  for  puriK)S(^  of 
eompariisou.  The  fii^st  is  from  the  tip  of  the  anterior  superior  iliac  t^pine 
artnmd  the  thigh  and  buck  to  the  same  jwint ;  the  second  is  directly  around 
the  thigh  at  the  level  of  the  glutc^al  fold ;  the  thiiti  is  directly  around  the 
thigh,  miilway  between  the  perineum  and  the  inner  condyle  of  tlie  femur; 
and  the  fourth  is  around  the  lower  part  of  the  thigh,  just  above  the  con- 
dyles. These  measnix»meuts  should  be  taken  with  a  steel  tape,  which  inn^i 
be  pulled  just  tight  enough  to  lie  in  contact  witli  the  skin  without  making 
^^  any  compression.  The  atrophy  of  the  bitttock,  wiiieh  results  in  the  drtip- 
^B  pjiig  of  the  gluteal  fold  and  the  loss  of  the  natural  exptTSsion,  must  be 
^H  considcnxl  part  of  the  ** joint^atrophy"  of  hip  disease.  The  first  of  the 
^™  measnremeuts  mentioned  is  an  excellent  gauge  of  swelling  around  the  joint 
aad  in  the  grtuu. 

The  condensation  or  hypertrophy  of  the  pannicnlus  adipnsus  is  usually 
well  marked,  and  lessens  tlie  amuunt  of  apparent  atruphy.     This  condition 
I  has  Vieen  claimed  to  be  the  initial  symptom  of  the  local  lesion,  and  the 

^H  amount  of  it  to  be  an  index  of  the  severity  of  the  disease.  Its  constancy 
^^K^tti  a  symptom  is  certain,  and  its  absence  mtiy  be  taken  in  doubtful  t^ses  as 
^^Bvoiinting  against  an  ostefj-tuberculosis,^  Its  gradual  disappearance  may 
r        likewise  be  indicative  of  the  progress  of  repair. 

During  the  progress  of  the  diswise  the  limb  assumes  ceilain  pofsltions 
'i^'lmich  are  peculiarly  definite  and  which  undergo  changes  with  almost  math- 
^^m^timl  regularity.  The  motive  for  their  assumption  k  the  desire  to  lessen 
'^^'c^m-k  for  the  bone  and  joint.  In  health  the  position  of  rest  f(>r  the  hi]i  is 
oiac*  of  si i gilt  tlexiou  and  abduction  and  rotation  outward,  thus  relaxing 
th^  tension  of  tlie  anterior  part  of  the  capsule  and  the  tonic  pull  of  the 
fVjl  lyr  extendctl  flexors  and  lessening  tlie  thrust  of  tlie  liead  into  the  a<'etab- 
lili^ix^  entailal  by  full  extension  and  normal  adduction.  This  is  the  first 
P<»sition  assumed  by  the  limb  when  there  is  a  tuberculosis  in  the  it-moral 
n^^c^W,  and  as  the  disease  progresses  the  motion  in  all  three  directions  is  in- 
ci*cis:ised,  the  resnltiiut  being  a  |)ositinn  still  more  removed  from  the  line  of 
dir-^<*4  fiirce.  This  jnisition  of  flexion,  slight  aliductiuu,  and  outward  nvta- 
tioTi    makes  tlie  limb  look  to  be  longer,  and  if  the  limbs  are  put  parallel  the 


'  SheniittTj,  Causes  of  the  Limp  of  Hip  DiaeaM,  Transactions  of  the  First  Pnn-AmGr- 
\C^^  Ale^Jical  Congrefts,  vol.  i.  p.  1506 

*  Alex  and  r«)ff,  Prp.*.«<?  Moclieiilt\  Dt^cc^TuherS,  1896  ;  quoted  in  the  Journal  of  the  Amcr- 
W^nMedicul  Association,  Jimuury  80,  1897. 
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appearance  of  iiicrt-asetl  length  h  still  more  marked.     Meiliauic^Uy  tli 
apiiearance  is  due  to  the  fact  that  abdiiciion  has  taken  place  at  the  hip-joiut 

and  is  iixcd  ;  tliat  the  motion  of  ad<luction  of  the  linib  with  no  motion 
at  the  hip  caiJHCB  a  sliifting  of  t!ie  t*enlre  of  motion  from  the  hip  to  the 
lumbar  spine  and  a  canting  of  the  pelvis,  the  side  of  the  disea^  descending 
and  thrusting  the  limb  downward,  and  the  opjK>site  side  ascending  and 
pulling  its  limb  upward. 

The  limb  may  remain  in  this  position  a  long  period  of  time,  but  as  the 
amount  of  flexion  increases  the  functions  of  the  other  muscles  change  by 
that  rautiun,  and  the  whole  meehanitnl  arrangement  around  the  joint  is 
modiJiedj  fur  by  this  time  tljcre  htt-^  usuiilly  Ijecn  Bowe  destruction  of  the 
ncek  of  the  femur  and  also  of  the  upper  posterior  jwrtion  of  the  acetabu* 
lum,  and  tlie  limb  gnidiiLdly  passes  on  into  the  j_>«jsitinn  of  flexion^  adduc- 
tion, and  rotation  inward,  where  it  is  still  further  remuved  i'mni  ttie  line  of 
direct  pressure.  la  the  instinctive  selection  of  these  j>ositions  there  is  a  I 
vital  as  well  as  a  OKX'hanic;d  iaetor  concerned,  and  tiie  exact  part  played  by 
each  is  difficult  to  determine ;  the  chief  point  to  be  noted  is  that,  with  pro- 
gressive disiibility  on  the  part  of  the  joint-tissues,  the  litnb  a&^iuraes  ]>osi- 
tions  which  withdraw  it  more  and  more  from  the  possibility  of  efficient 
function.  Tile  position  of  adduction  is  one  that  gives  the  ap|K>a ranee  of 
being  shorter  even  in  a  limb  of  normal  length ;  for  ii\  with  rigid  adduction 
at  the  hip,  the  limbs  are  put  parallel,  the  centre  of  motion  has  again  shifled 
from  the  hip-joint  to  the  lumbar  spine,  and  the  canting  of  the  pelvis  has 
drawn  up  the  adducteil  and  lb  rust  downward  the  other  limb.  At  this 
period,  however,  there  is  usually  some  definite  sliorteuing  of  the  limb  <ln<^ 
t^  the  destructive  processe?s  taking  plaw?  In  the  joint,  the  reflex  nervous 
influences  checking  deve'lojmient,  and  the  atrophy  of  disuse.  j 

There  are  certain  atypical  positions  assimied  in  which  the  leg  is  rotated 
inward  instead  of  outward,  or  in  which  adductiun  does  not  take  place  H^M 
the  usual  time,  but  abduction  increaJ^es.     These  are  ]K»ssibly  due  to  unc^n^^ 
mon  locations  of  the  lesion  in  the  bone^  or  to  the  cflects  of  confinement  to 
be<l  and  the  changed  mechanical  relations  of  the  jiarts  when  the  patient  is 
supine.' 

The  mcnsunition  of  the  possible  motion  of  an  affected  joint  is  of  value, 
giving  an  ap|)roximately  accurate  idea  of  the  joint  rt^nditinn,  and  enabling 
one  to  estimate  progress  by  comparative  measurements  taken  at  diflerent 
times.     With  the  linilj  in  line  with  the  trunk,  the  angle  of  extensiun  of 
femur  (ui  the  [>elvis  is  etnisidereil  to  be  «>oe  Iiundred  and  eighty  degr 
l^^lexion  is  nieasunxl  from  tliis  point,  and  may  be  any  amount  uji  to  a\ 
one  htmdred  and  forty  degree's,  when   tliigh  and  trunk  cnyme  in    ccmtac 
Extension  is  measui-eel  fn>m  the  piiut  of  full  flexion,  and  as  this  is  about, 
forty  degnY's  short  of  one  humlrt^J  and  eighty  degrees,  extension  begins 
with  forty  degrees  to  its  credit,  and  when  the  limb  is  at  right  angles  to  the 


1  Phelp«,  Tnmijactions  uf  lUl*  .IriH'riciin  Orthojwdic  Aetocintbn,  1892,  p.  2<ll. 
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oonsiaereU  to  Ue  in  tlie  |K>sition  of  ninety  degree  of  extension ; 
and  this  jKisititJii  is,  t^jo,  one  of  ninety  degreet^  of  flexion.  Evm^  other 
position  the  limb  tan  assume  in  the  same  plane  has  also  two  readings, 
depeniliiig  on  whether  one  is  measuring  tlexion  or  extentsion*  Abdnction 
and  adilnetion  are  e??timat(nl  by  inea.snri!i^  the  an|j:le  of  tlie  arc  travelled  \iy 
the  limb  moviu^r  from  a  position  ol'  right  augki^  to  a  line  pa^ivsiiig  through 
the  anterior  su[jerior  iliac  tijiiiies. 

To  measun:'  Hexifni  the  patient  lit^on  a  firm  surface  and  the  knee  of  the 
iinatteiled  side  is  held  fiindy  down.  The  limb  of  llie  afleeted  side  is  llexetl 
at  the  liip  so  far  as  the  joint-condition  jn^niits,  and  the  arc  through  wliicli 
it  pa:3.*^es  is  njeiisunAl  by  Knight's  goninmi'ter.  Tliis  reading  will  oiten  in- 
clnde  the  amount  of  hyperextensinn  at  the  sound  hip,  for  the  |H:4vis  will  tilt 
up  M'ith  the  averted  thigh  when  the  limit  of  motitm  has  been  reached  ;  hut, 
a3  this  is  a  constant  vahie,  it  does  not  disturb  the  eom|*arative  measurements. 
To  mea^sure  extension  the  pelvis  is  fixed  and  prevcntt»d  from  tilting 
downward,  witli  aecompanyiug  arching  ujrward  of  the  luuiliar  spine,  by 
fuUy  flexing  the  sound  hi|>  and  kn^king  the  ibreann  int4)  the  flexc<l  knee, 
acet>rfling  to  Tliornas's  method.  The  are  through  wiiich  the  disirased  lirah 
can  now  be  moved  in  the  direction  of  extension  is  naasurcd  by  the  goni- 
ometer, the  reading  being  taken  as  if  the  limb  had  started  IVom  a  ]iosition 
ooineident  with  the  tnnik.  In  measuring  abductiftu  the  pelvis  is  fixed  by 
abducting  tiie  sound  limb  to  its  limit.  The  are  through  which  the  diseased 
limb  can  then  be  aUlueted  is  mcasuretl,  taking  the  middle  of  Poupart's 
ligament  as  tlie  c^^ntre  of  nu^ion/  In  measuring  adduction  the  pelvis  is 
fixed  l»y  adduetjug  the  snuntl  limb  to  its  limit,  always  jjassing  it  behind  the 
aBecte<J  limb. 

In  a  majt>rity  of  cases  of  tuberculous  osteo-ailhritls  at  the  hip  tul>ereu- 
lous  abscess  oeciirs,  and  the  event  has  the  usual  jtathologic  and  elini<^al  sig- 
nificance.    Usually  tlie  fluctuant  tumor  ap]>ears  anterior  to  tljc  tnx'hanter, 
but  it  may  he  U'liind  that  l>one,  or  in  tlie  region  of  the  adductors,  or  even 
^bove  Pou(*art*s  ligament,  or  two  or  more  absi^t^ses  may  be  in  two  or  moi^e 
^f  tlies*:-  plaet-^?  at  once.     From  tlic  superficial  major  cavity  a  com |)ara lively 
^nnall  sinus  leads  to  the  bone  or  to  the  joint,  and  if  to  the  latter,  it  usually 
enters  it  hehintl  the  nei^k  of  the  femur.     In  ca-es  which   have  ^one  to  the 
^tage  of  abscess- Jbrmat ion  that  fact  is  (d*  chief  imiHirtani-e,  and  the  details 
of  location  and  size  are  of  less  moment. 

Pain  is  a  symptom  ut>on  which  no  deix^ndence  can  l^e  plaeed,  for  it  may 

entirely  abst^nt  or  be  present  only  for  a  time,  or  it  may  Ije  the  predomi- 

vi^nt  symptom  tlirough  t!ie  whole  ease.     When  |jafu  tloes  exist,  it  is  usually 

%lie  expressitm  of  some  injurious  pressure  on  the  affected  area;  it  can  then 

l*e  entindy  n.-lievetj  l^y  protective  treatment.    This  is  tnie  of  the  pain  wliich 

«>ecasions  the  **  night-eries^'  aud  also  that  which  is  complained  iS  in  tlie 

davtime. 


'  JadsoDp  TrftTisnctions  of  the  Americati  Orthopicdic  Ajiaociation,  1805,  p.  262. 
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Tlie  disea^  once  having  begun,  it  may  nin  one  of  four  courses,  tlie 
classifieutum  being  purely  a  clinical  one* 

*'  These  four  tyj;)e?  nve  i 

"  (a)  The  destnictive  furm,  where  the  disease  is  rapidj  severe,  and  but 
little  influenced  by  oitliuary  treatment;  extensive  infiltration  of  the  soft 
parts  takes  place,  and  in  most  instances  the  disease  passes  on  to  a  fatal  issue. 

'*  (b)  The  painful  fornix  where  pain  is  a  prominent  symptom  and  exacer- 
bations ai*e  cc)muion* 

**  (e)  The  quiet  or  painless  tbrm,  where  pain  is  an  unimjiortant  factor  or 
18  entirely  absent, 

**((/)  The  transient  or  ephemeral  form,  where  the  symptoms  an^  mild 
and  the  coui'se  of  the  disease  is  run  in  a  few  months."  ^ 

The  typo  assumetl  must  be  tlie  resultant  of  t!ic  two  fortx?s,  the  attacking 
organism  and  the  resistant  power  of  the  individual.  In  the  *' destructive 
ibrm*^  there  is  very  probably  a  mix<^  infection  with  the  staphylococx^us,  or 
possibly  a  pum  tuberculosis,  in  an  individual  with  other  de|)€sits  and  very 
feeble  resistance.  The  **  painful  form''  is  by  far  the  most  common,  and  it 
may  have  any  of  all  possililc  endings.  Tlie  **  quiet  or  painless  form"  is  a 
well-recognized  typ,  very  likely,  however,  to  be  overlooked  in  the  earlie&t 
stages  by  a  careless  observer.  Favorable  cas<'S  lead  invarialJy  to  anky- 
losis,* and  the  recognition  of  the  ty|>e  is  valuable  for  proguostic  pnr(K>se^ 
The  **  transient  form*'  will  cause  a  later  doubt  as  to  the  tuberculous  charac- 
ter of  the  troulJe,  but  ol)scrvations  of  j>atlcnts  who  haw  re<'overed  will 
usually  show  the  unmistakable  stigmata  of  a  past  epiphyseal  or  joint  affec- 
tion in  a  limitation  of  motion  in  some  direction,  more  likely  in  thedii-ection 
of  internal  rotation,  or  in  sijme  atrophy  or  shorten ing. 

The  treatment  of  tubercidous  osteo -arthritis  at  tlie  hip,  as  it  is  practised 
in  the  United  States,  calls  into  use  tlie  principle  of  traction  to  secure  rest 
for  the  dis^^ascxl  bone  and  joint,  the  apparatus  conferring  at  the  same  time  a 
certain  amount  of  immobility.  The  nietbwl  known  as  the  Thomas  method 
18  still  the  only  rival  of  the  traction  p!an,anit  it  **  is  intended  to  immobiltze 
the  hip-joint  by  a  direct  an t4?ro-pos terror  leverage  action.  By  this  action  it 
reducess  the  deformity,  or  opposi-s  a  tendency  to  deformity.  By  its  weight 
and  rigidity  it  stt^idies  the  intlanicd  articulation  and  qniekly  relieves  muscu* 
lar  tremor."*  The  method  cannr>t,  however,  entirely  eliminate  work  by  the 
aif'ected  l>ony  tissue,  aud  so  far  it  is  defieient,  even  though  it  confer  immo- 
bility. Comparative  tests,  to  be  valuable,  should  reqnii-e  a  large  number 
of  (Bses  similar  in  general  constitution  and  environment  and  treated  by 
equally  carefid  stirgeons,  for  cither  method  may  fail  in  careless  hands  when 
under  other  circumstances  it  shoidd  succeed.  The  .-splint  aud  the  method  of 
application  are  described  in  the  origiual  article,^ 


*  Lovelt,  Tmnsnctiona  of  the  American  Onhopfedic  A^sociatioa,  1892,  p.  60. 
«  Marsh,  Lunci>t,  1893,  vol  ii,  p.  791. 

*  RitlloD  and  Jnnes,  Chiv^nJo  Joint  DUen^e  (prdimiDary  papers),  p,  106, 

*  Poore,  vol  iii.  p,  1 183  t>f  this  Cyclopaedlft, 
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In  the  consideration  of  the  method  of  traction  the  two  chief  points  are 
the  aniouut  and  tlie  direction  of  the  trat^tion^  Of  tlie  former  it  can  be  .siid 
at  once  that,  to  be  most  thoroughly  efficient,  the  amount  muist  be  enough 
to  remove  all  work— that  is,  all  pressure — ^from  the  lx»ne.  This,  then, 
should  liemand  distraciion.  Expen incuts  ^  seem  tu  show  that  this  is  fca*^i- 
ble  witli  amonnts  that  can  Ix?  toleratetl  a  long  time.  The  same  experi- 
ments showed  that  the  greater  the  traction  the  more  certain  the  distraction. 
It  is  rights  then,  in  all  stagers  of  the  disease  when  traction  is  used,  to  apply 
all  that  the  patient  can  stand,  having  regard  lierc  to  tlic  skin  as  wel!  as  tlie 
other  tissues^  and  for  children  at  the  ages  at  which  this  disease  generally 
begins  that  amount  wilt  usually  be  found  to  lie  soracwherc  between  five 
and  fitleeti  pfrunds.  This  refers  to  traction  in  the  line  of  the  shaft  of  the 
femur,  whatever  may  be  the  position  of  the  joint,  and  objection  has  been 
raised  to  this  direction  on  account  of  the  obliquity  of  the  ueck  of  the  femur 
with  the  shaft,  and  also  iKrause  cc^rtain  muscles  around  the  hijHJoiiit  are 
horizontal  and  not  longitudinal  in  jxisition  ;'  consc-quently,  trar-tion  should 
be  in  the  Hue  of  the  neck  of  the  femur,  it  rcprescuting  more  nt^arly  the 
resultant  of  the  forces  of  the  longitudinal  and  hurizoutal  muscles,  and  theo- 
retically nothing  can  be  said  against  the  planjjut  sufficient  experience  with 
it  is  yet  lacking  to  show  it  an  improvement.  Moreover,  some  doubt  is  cust 
;  on  the  necessity  of  the  lateral  element  by  the  fact  that  the  acetahnlum 
*' wanders"  upward  and  back  ward »  and  that  this  extension  is  not  deeper 
tlian  the  original  SfK-kct. 

The  metliod  of  grasping  the  Hml>  is  of  moment  when  the  maximal 
tolerable  traction  is  to  lie  us(xb  A  rublKT  |»laster  of  good  adhesive  |K:iwei-s 
and  free  from  cliemicul  irritants  must  be  selected.  The  plaster  must  be 
adherent  to  the  limb  from  just  below  the  i>erineum  ami  trochanter  to  the 
ankle.  It  is  well  to  adjust  the  thigh  portion  first,  make  a  little  traction, 
and  then  adjust  the  leg  portion,  thus  insuring  a  greater  pull  alxjve  the  knee 
than  Ix'low  it.  BcR>rc  tlie  attaclimeut  of  the  jilnsters  the  leg  must  be  washed 
in  warm  water  and  stmp  and  then  with  ahx^hol  to  make  the  skin  quite  clean. 
In  removing  the  old  plasters  huiiic  can  Ix^  used  to  cletaeli  them,  and  then 
all  old  gum  and  dirt  should  be  washed  oif  with  it,  and  after  tliat  use;  warm 
water,  soap,  and  alcohol  to  prepare  the  leg  for  the  new  plasters.  Usually 
one  set  ran  Ijc  kept  on  from  three  to  tour  weeks.  Exc^jriations  occorring 
under  or  at  tlie  edges  of  one  set  will  heal  under  another  if  they  arc  well 
cleaned  and  then  dusted  with  bismuth  subiodidc.  On  skins  too  tender  to 
stand  this  the  tbllowiug  method  may  be  tried*  Pieces  of  white  felting  are 
cut  of  the  proper  size,  and  along  the  whole  length  of  one  side  of  eacli  is 
stitched  a  piece  of  ordinary  webbing,  long  enough  to  extend  below  the  foot, 
111  Ijctween  the  skin  and  the  felting — the  latter  held  just  in  jwsition  to  be 
immediately  applied — is  thrown  a  fine  stream  of  the  following  mixture: 

*  Brodford,  Transactiona  of  the  Americftn  Ortho^sBdic  Asflociatum,  1898|  p.  127. 

*  Phelpi,  New  England  Medictil  Montblj,  January,  1894. 
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oera  flava,  rcsin  dammara,  colophouiiim,  of  cadi,  10;  terebinth,,  1  ;  ether, 
alcohol,  and  ol.  t-C'rebinth,,  of  eai!h,  55.     Mix  aiul  filter.     Around  the  fclt^ ' 
ings  are  put  gauze  and  erinoliiie  baudat^s.     The  amount  of  adhesive  mix- 
turo  is  slight^  and  risk  of  eczema  is  less^ne*!.     The  feltiiigs  do  not  slip,. 
and  yet  are  easily  removed.     They  are  to  be  removed  once  a  toitnight^  tlie] 
leg  washed,  and  the  same  j>iec€s  of  felting  reapplied/ 

Fio.  7. 


^ 


Briulfurd  fr&aie  with  a^JustAUIe  [nclined  plftne. 

Traction  can  he  made  and  continued  either  with  the  patient  in  bed  or 
tip  and  about.  The  furmer  plan  h  imperative  in  painful  or  otherwise  seri- 
ous eases,  or  if  there  is  a  postural  deformity.  The  b<^l  must  l>e  smooth 
and  firm,  prtfi^rably  a  woven  wire  mattress  and  some  blanket^,  but  no  hair 
mattress.  If  there  is  a  postural  deformity,  the  limb  is  put  on  an  ineline<l 
plane,  which  holds  it  so  that  the  whole  tnmk  is  naturally  supine,  and  trac- 
tion is  tlien  made  iu  the  dirertion  of  the  axis  of  the  femoral  shatY.  Any 
attempt  to  mrrcet  the  detiirmity  at  this  firae  results  in  increasing  the  press- 
ure iu  tlie  joint  and  ou  the  bone,  for  the  flexoi^  and  abductors  are  rigiclly 
contractetlj  and,  as  foree  in  the  direction  of  extension  is  nsed  at  the  knee, 
the  insertions  of  the  flexors  and  abductors  supivly  a  fidiTUm  and  the  hca«J 
is  thrnst  more  firmly  into  the  at*etal>iilum.     After  a  few  days  of  tractlati 
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shaft  in  the  position  of  deformity  the  tonic  contraction 
udviy  and  a  wrtaiu  an^nuiit  of  correfttoii  is  pdssilile,  and 
eatod  to  tlie  iiorniul  jMisition,  A  most  useful  appamtus 
tJ»e  Bradford  beil-franK%  made  of  gas-piping  and  ranvas, 
size  jbr  the  eliild,  and  fitt*fl  with  a  holder  for  the  leg,  adjust- 
dclbrmity.     This  may  or  may  not  be  fitted  with  jierineal  eoun- 

»_  '11,  and  the  traction  may  be  by  elastic  or  by  webbing  fastened  to 

h  d  apjiaratuy,  or  by  a  weight  and  pulley.  On  a  frame  of  this  sort 
^Liiild  may  Ih:^  moved  alxntt  the  house,  itself  motionless,  or  may  go  out 
^oors,  and  even  sf>end  must  of  its  time  tijere.  One  excellent  point  in 
e  use  of  these  betl-frames  is  that  the  child  does  not  have  to  be  propped 
^vitli  the  pelvis  up  on  a  bed -pan  for  the  act  of  defeeation,  an  opening  in  the 
e^Jivas  aritinging  for  all  this  without  disturbing  the  child.     (Fig-  7.) 

li\  after  (he  ei^rrwtiou  of  the  flexion  and  alxlnction,  there  is  left  some 
i-otation  outwartl,  the  foot  sIM^uId  be  fastene<l  to  the  adjustable  sole  of  a 
fcjut- holder.    (Fig,  8.)     The  fastening 
is  ta  be  done  with  a  wetted  crinoline 
^Jyondage  or  a  single  plaster  of  Paris 
ftljandage,  and  as  this  immobilizes  the 
t^irsal  joint'*,  and    rotation  dors   not 
take   place  at  the   ankle  or  the  ex- 
^^ended    knee,  any  turning   in   or  out 
^nr  the  fo4»t  causes  rotation  at  tlie  hip. 
^^By  successive  slight  inward  rotations, 
"Tttiade  during  the  continuance  of  lon- 
gitudinal trartioUj  the  position  can  be 
easily  corrected. 

Traction    with   the  chihl   up  and 
alK>iit — ambulatory  treatment — is  obtained  by  means  of  a  splint  or  brace. 
There  are  many  forms  in  wliich  this  brace  appears,  but  the  tyjie  of  all  must 
^^^  the  same:  a  |)clvic  baud  of  istcel,  perineal  straps  of  webbing  or  Irather, 
^  Bide  bar  of  steel  reaching  from  the  |)elvic  band  to  below  the  foot  and  then 
t-urning  it  under.     Tiie  best  of  tivday  is  the  evolution  and  simjilitiaition  of 
live  Davis-Taylor  or  Say  re  BpHnt.     It  docs  not  matter  esjwxHal  I  y  how  the 
J        detail  uf  the  apparatus  is  made,  so  long  as  it  is  liglvt  enough  and  strong 
|i         enoucjh  and  tak<«  into  account  the  ful lowing  points.     The  plvit:  band  must 
}         encircle  the  front,  one  side,  and  back  of  the  pelvis,  the  front  arm  lying  just 
below  t lie  anterior  superior  iliac  spines,  and   the  side  being  just  alnive  the 
tridianter.     The  jiost^^rior  arm  may  1h'  on  the  same  level  or  niay  be  di'ojjjK'd 
soaa  to  cross  the  sacrum  as  low  down  as  jiossible.     A  well-fitting  pelvic 
band  of  this  paltern  ]>revents,  lu  a  measure,  the  tilting  forward  of  the  pelvis 
tinder  the  pull  of  flexion  at  the  hip.     The  perineal  straps  must  be  so  ad- 
just^ tliat  they  leave  plenty  of  room  between  them  for  the  genitalia  in 
front  and  yet  do  not  press  against  the  tendons  of  ttie  adductors  at  the  siden. 
Between  the  thighs  they  must  each  pass  backward  so  that  they  lie  under 
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the  tuberosities  of  the  isdiia  and  then  ascend  to  tlie  back  arm  of  the  ix'lvic 
band.  In  this  way  t!ie  cfjuntor-tmctitm  is  made,  in  great  jmrt,  on  the 
tuberosities  of  the  ii^hia  and  not  on  tlie  iierineum  chiefly,  and  the  jioint  is 
emphasized  hem  because  the  ordinary  instrument- maker  puts  on  the  market 
ail  apj>aratu5  In  the  construction  of  which  none  of  these  points  are  conoid- 
ered,  and  usually  arranges  his  perineal  straps  so  that  one  pulls  diiTctly 
across  the  anus.  The  joint  betwtvn  band  and  bar  mu-t  ite  solid,  and  not 
the  adjustable  type,  fur  the  splint  should  not  be  jiut  on  a  patient  who  lias 
any  postural  deformity.  The  bar  mnst  t*arry,  at  a  point  opposite  the  junc- 
tion of  the  middle  and  lower  ihirds  of  the  thigh,  a  li^dit  steel  band  to  enein'le 
and  steady  the  thigh,  and  another  below  at  a  similar  place  in  relation  to 
the  leg.  There  is  no  absolute  need  for  a  ratchet,  and  ollen  a  decided  ad- 
vantage in  its  absence.  The  straps  below,  to  buckle  to  the  traction  [das- 
tersj  sliould  be  of  the  finest  rawhide  and  ponehe«i  with  hoh'S  five- tenths 
of  a  centimetre  ai>art  to  permit  of  an  accumte  adjustment  of  the  traction. 
(Fig.  9.)     In  all  cases  but  those  where  the  disease  is  of  the  **  transient"  or 

**paiuless"  fljrms  the  child  who  wears  a  trac- 
tion splint  should  go  about  on  crntclies,  and 
even  in  these  cases  this  should  be  done  if  the 
cl  I  i  I  d  we  igb  s  over  fo  rty-fi  ve  poii  nd  s ,  A  ga  I  nst 
the  use  of  the  splint  as  a  walking-splint  the 
objection  that  wlieo  the  child's  weight  Is  on 


Fio  9. 


Type  of  trftctionspliiu  fur 
hip. 


FlO.  ]0. 


Piitten,  or  USl,  etKht  cenUroctret 
Mgh. 


the  splint  the  tmetion  is  lessened,  to  become  efficient  again  when  the  cl^ihi 
steps  on  the  foot,  is  valid,  for  under  this  use  tlie  tmction  is  a  serici?  of  **'* 
termittwl  pulls,  and  not  a  constant  one;'  but,  perlmps  iu  spite  of  tliis,  *"** 
treatment  is  an  efficient  one.  Tlie  child  wears  on  the  foot  of  the  sa**"*' 
side  a  patten  of  light  steel,  e'ght  eentimetres  high  (Fig,  10),  and  if  *"* 


^  Ridlon  arid  Jones,  Chronic  Joint  Diseases  (prelimfnaty  papera),  p.  104. 


Kpltnt  is  to  be  used  as  a  walking-splint  the  length  of  the  side  bar  must  be 
suflieient  to  mateli  this.     If  greater  fixation  at  the  hip  than  is  given  by  this 
splint,  pmpcrly  applied,  h  required,  the  sule  bar  can  be  extended  upwaril  to 
the  side  uf  the  thorax  and  the  latter  be  encircled  l»y  a  steel  band,  or  titeel 
straps  may  extend  upwaixl  frum  tlie  |K>sterior  arm  of  the  |M.4vie  band^  lying 
clotie  to  the  skin  on  either  side  of  the  spine,  and  carry  a  thoracic  girdle. 
The  splint  is  to  be  worn  day  and  night,  but  murning  and  evening  the  peri- 
neal straps  are  to  be  hxjst^nti),  one  at  a  time,  and  the  skin  washed  with 
Ialct>tiol  and  w^ater  and  tfien  powdered  with  a  talenni  powder. 
In  cases  where  it  is  diAsimble  to  use  traction  in  the  axis  of  the  femoral 
neck,  the  splint  devised  and  recommendid  by  Phelps  is  suitable.     In  this 
the  side  bar  is  on  the  inner,  not  the  outer,  side  of  tlie  leg,  aud  at  its  top  it 
Dairies  a  padded  and  leathered  metal  ring,  which  encircles  the  extreme 
iip|ier  part  of  the  thigh  and,  by  pressing  agaiost  tlie  tuberosity  of  the 
XBchium^  afford?^  conntcr-traetiou.     The  splint  has  also  a  pelvic  and  tho- 
X*»cie  girdle,  and  finally  has  a  special   l>ar  whicli  descends  from  the  pelvic 
g-irdle,  above  the  tnxJianter,  to  a  point  opposite  the  upper  part  of  the  thigh, 
^^od  by  this  the  lateral  traction  is  developed.     (Fig,  11.)     A  similar  effect 


Fig.  12- 


*®  obtained  by  a  simjiler  apparatus,  also  dcvisetl  by  Phelps,  in  which  the 
^'^tion-bar  is  whully  on  the  outer  side  of  the  leg.     (Fig.  12.) 

This  treatment  must  l>c  kept  up  uuiuterniptedly  until  the  patient  is 
*^*^finitely  etmvalescent,  and  then  the  traetion-splint,  imttcn,  and  crutches 
Vol.  v.— G7 
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may  be  discarded  fur  a  c(>nvalt?scc?nt  splint.  This  is  iu  effect  an  kcljiatic 
crutch,  and  does  no  mure  than  protect  the  bone  and  joint  from  excessive 
work  and  accidental  jars,  the  whole  weight  of  the  patient  falling  on  the 
femoral  neck  only  at  the  end  of  the  step.  This  splint  must  be  worn  for 
fully  two  years  after  the  disapix^araace  of  active  symptoms,^  All  treatment 
may  be  discontioned  only  when  there  is  no  expressive  attitude  or  gait  (cau- 
tious) and  no  ivflex  tonic  contraction  of  mimi-les  protecting  tlie  joint.  But 
in  all  cases^  it  must  Ije  remembei-ed,  and  at  all  stages  of  convalescence,  or 
even  at  any  time  after  apparent  perfect  recovery^  relapses  are  possible.* 

Under  this  treatment  a  certain  number  of  cases  will  recover  with  prac- 
tically j>crfe<:;t  joints,  the  slight  limitation  of  motion  being  in  usually  un- 
used portions  of  the  motion-arcs ;  or  they  may  recover  with  joints  inoi-e  or 
less  cripi>k'<l  by  destruction  of  bone  and  ligament,  and  with  motion  limited 
by  changes  in  the  articular  surfact^  and  cicatricial  c<jntractions,  and  often 
the  limb  may  l>e  held  rit^idly  in  positions,  such  as  adduction  and  flexion 
and  inward  rotation,  wliich  prohibit  usefid  function.  Ordinarily^  after  the 
lapse  of  a  few  months  or  a  t*oupIe  of  years,  the  range  of  motion  is  lessened 
and  the  |Kistonil  deformity  gi*eater.  The  aim  of  met^hnnical  treatment  is 
that  the  joint  shall  recover  with  the  limb  in  a  satisfactory  position,  but 
after  treatment  has  wased  the  limb  must  assume  a  position  determined  by 
the  then  mechanical  conditions  in  and  around  the  joint  With  a  shortened 
femoral  neck,  tlie  tendency  to  addtiction  and  flexion  is  inevitable^  for  thc^ 
groups  of  mtiscles  liave  not  had  their  function  lessened  by  shortening  of 
leverage  in  the  same  proportion  as  have  their  antngonizcrs.  It  is  noticeable 
tliat  these  jK^oplc  walk  with  a  very  short  step  on  the  crippletl  leg,  and  it  has 
been  demonstrated  that  by  teaching  a  prtijver  rhytlmi  of  step  the  positional 
deformity  can  be  lessened  and  the  limb  gradually  br<iuuht  into  a  more  effi- 
cient positkvn.^  In  a  case  where  actual  shortcnint!^  has  occnimd  the  know- 
ledge that  adduction  is  eventually  probal)le  should  lead  to  the  effort  to  keep 
the  limb  during  the  wearing  of  tlie  splint  in  a  jmsition  of  alxluction,  that 
functional  lengthening  may  oHset  the  a^^tual  shortening.  In  c^ses  untreated 
or  badly  managed,  where  the  limb  is  left  flexed,  adducted,  and  ankylosed, 
the  |>osition  can  he  easily  rectified  l>y  a  suIkui  tan  eons  subtrcH'hanteric  oste- 
otomy and  the  creation  of  a  compensating  deformity  in  the  upper  jmrt  of  the 
femoral  shaft.  Complete  and  permanent  ct>rrection  is  more  likely  to  follow 
this  operation  if  the  joint  be  firmly  ankylc)sed. 

Early  radical  operations  diiYH-fcc^l  agtiiost  the  tuberculous  focus  are  dis- 
appointing, because  tlie  deep  situation  of  the  parts  prevcnti*  the  actniratc 
location  of  the  lesion,  and  such  operations,  dane  with  the  ex|>ectation  of 
fiadiug  this  at  its  usual  site,  may  fail  to  demonstnite  it,  or,  finding  and  re- 
moving this,  may  fail  to  find  others  lying  deej>er.     Relapses  of  Uiese  cases 


»  E.  H.  Brfldfoni  and  R.  W.  Lovett,  m  The  ChHdiX'iiVs  Hogpitnl,  Boiton,  1806,  p,  17(J. 
•Shaffer,  New  Turk  Mt?dieal  Journnl,  1891,  vol  Uv.  p,  510. 
•  JudijOT],  Americttn  Medico-Surgical  Bulletin,  JatmAry  I,  189& 
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are  eonimon/  The  opemtion,  if  it  is  thought  wise  (o  undertake  it,  gains 
access  to  the  neck  by  trephining  the  trochanter;  in  ordinary  eases  all  of 
this  portion  is  osteoporotic  and  very  easily  removed  by  a  sharp  spoon.  The 
cavity  should  after  an  aseptic  ojieration  be  allowed  to  fill  with  l*lood-clot 
and  the  skin  he  siitnred.  If  there  has  been  any  chance  infection  of  the 
wound,  it  should  lje  packed  and  allowed  to  heal  by  gramilation. 

What  has  been  said  of  tuberculous  abscess  in  general  hi  another  part 
of  this  work  applies  to  that  oocnrring  in  the  course  of  hip-joint  infection  : 
it  may,  in  patients  who  are  otherwise  doing  well,  be  left  alone  ;  or  if  a 
leucocytosis  develops,  it  raay  l>e  incised  and  allowed  to  empty,  the  sinus  to 
afford  drainage  for  the  joint-disease  5  or,  in  exceptional  cases,  it  may  Iw 
formally  oi>encd  and  its  walls  dii?sceted  out ;  but  this  last  o|M?ration  slioiikl 
nut  be  undertaken  unless  full  provision  is  ma<lc  to  extend  the  operation  to 
the  joint  and  to  remove  any  sequestrum  whicli  may  he  there,  or  all  diseased 
tissues,  whether  detached  or  adliercnt.     Any  plan  short  of  a  radiral  treat- 
ment of  the  original  joint^h*sion,  when  radical  treatment  of  the  abscess  is 
practised  J  leaves  a  fresh  w^ound  ojiening  outside  on  the  skin,  a  possible 
Bource  of  pyogenic  inftK!tion»  and  ojiening  inside  on  a  certain  source  of 
tubereulons  infection.     This  leads  at  once  to  the  question  of  ojx^mtion  on 
the  joint,     Aithrectomy  of  the  hip  is  unsatisfactory  in  that  it  is  **  imi>oH- 
sible  to  decide  as  to  the  limit  of  the  disease,  and  the  coutinnation  of  the 
process  ultimately  demands  excision/^  ^     The  operation  of  excision  of  tlie 
hip  may  be  done  for  two  objects.     It  may  he  done  to  cut  short  the  patho- 
logic process  by  removing  diseased  tissues  and  secure  an  earlier  healing, 
^ith  a  limb  that  must  l>e  crippled,  liut  which  had,  at  best,  no  chance  of 
€ver  being  more  than  partially  competent  for  supiwrt  and  progression,  or 
it  may  be  done  as  a  simple  iife-saviug  measure.     Against  the  oj>ei*ation 
done  for  this  latter  reascm  uothing  can  be  said  ;  against  it  as  done  for  other 
.K-casons,  it  is  nrgc<l  thai  the  removal  of  the  upper  epiphysis  of  the  iemur  in 
c^liildren  intt^rferes  seriously  with  the  growth  of  the  limb  both  iHcause  of 
^B^e  loss  of  what  growth  would  have  taken  place  thei'e  and  betTiuse  of  the 
M'^c^'flex  interference  with  gr^iwth  at  the  lower  epiphysis,  as  well  as  thnt  of  all 
t:lme  other  tissues  of  the  limb;  that  the  operation  often  fails  to  end  the  dis- 
€  MM  m^  sinuses  remaining  for  long  after  ;  tliat  the  best  result  after  an  incision 
h^     inferior  to  an  ankylosis  with  the  limb  in  a  pro{>er  position ;  and  that  the 
irm^Drtality  of  the  oi>eration  is  higher  than  that  of  pnjtective  or  mechanical 
tr^^^tment' 

These  statements  are  true  and  must  count  against  any  but  a  lite-saving 
o^>^ration,  and  the  wdiole  qne??tion,  then,  is  resolved  into  one  of  time.  How 
V<^*^g  may  a  life-saving  operation  be  postponeel?     How  soon  may  a  life- 


^  Poore,  New  York  Medical  Journal,  1892,  voL  1v.  p.  449. 

*  WilUfd,  Journal  of  the  Amoncaii  Medical  AssffcfMtion,  1896,  voL  xxr.  p.  184. 

•Lovett,  TmnsactionB  of  the  Aaierican  Mc^dical  Association,  Surgical  Section ^  18&4» 
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saving  operation  he  done?  The  earlier  tLe  operatiou  is  done,  the 
tlie  diaiR'es  for  quii'ky  sound  healing  witb  a  lairly  u*»erul  limb;  the 
it  is  delayed,  the  worse  is  tlic  outlook  iti  ever)^  jiartieular.  Tlie 
for  or  against  it  must  lie  in  the  ei?tiinate  of  tlie  jwjvvers  of  the  iudi' 
patient  to  reeovcr  after  a  lon^  pcritKl  of  illnes«.  If  the  |xatieut 
lot^nl  disease  well,  the  general  condition  not  being  markedly  depreciated^  tk 
operation  may  be  witfiheld  ;  hut  if  at  any  time  the  individual  iTBigftooe 
fails,  if  the  disea^  begins  to  gain  on  the  patient  either  iu  the  joiittoriti 
some  viseeral  location,  if  oonservatism  is  not  consei*ving,  the  opemtioa  m 
indicia  ted,  and  under  the  eireum.«%tanee$  is  a  life-saviug  operation,  no  mitltf 
how  early  it  may  Ixj  done.     (Fig-  13.) 

In  the  detail  of  the  opei^ation  it  is  always  advisable  to  remove  the  tro- 
chanter. The  additional  shortening  from  so  doing  is  but  littJe^  ncir  L*  mOE^ 
control  of  the  limb  conserved  by  retainiug  it.  The  wound  sihonlil  alwiri 
be  packed  witii  gauze  and  made  to  granulate,  and  the  pn^aencc  of  Uietiv- 
chanter  is  a  great  obstacle  to  dressings  and  to  proper  dmiimge.  CXkf 
points  ill  the  teehniqae  of  the  operation  do  not  need  to  l>e  nT[H*aU<d  Ikft* 

Amputatitm  at  tlie  hip  is  to  be  done  when  the  amount  of  diftcufi  b  thf 
femur  and  pelvis  precludes  the  likelihood  of  Ijenefit  following 
or  when,  an  excision  having  lietm  done,  the  disease  has  still  ndvajicvl 
the  condition  of  the  patient  has  not  l>een  improved,  there  Ixnng  in 
instance  evidence  of  other  diseased  organs  which  would  make  the 
pear  to  be  a  fatal  one  sliortly  after  tlie  operation.     The  o|K*ration  h 
done  on  extremely  bad  rases,  and,  in  that  it  removes  a  lan^^e  part  of  thtt  in* 
fected  tissne,  it  gives  the  patient  a  better  chance  of  combating  the  rcmmncQC 
diseajse.     Motlern  techuique  has  much  lessened  the  mortality,  that  of  tbe  b»t 
series  of  eases  eolleeted  being  hut  fourteen  per  cent.'     In  the  manfl^tflMt 
of  (he  hemorrhage  every  ellbrt  must  be  made  to  ^ave  all  the  bIfNwl  pffroHt 
This  is  best  done  by  Wyeth's  method  of  transfixing  the  mtiacles  clow  c^ 
the  pi'lvis  by  long  necnlles  and  applying  an  ela-tic  tourniquet  above  thtfi 
Tlie  detail  of  the  tormatiou  of  the  flap®  h  contmlled  in  great  meifliirt  If 
the  location  of  al>seesses  and  sinuses,  and  the  incision  ahonld  he  pbmntil  »> 
remove,  if  possible,  all  the  infected  soft  tissues  and  still  leave  enoogh  •» 
cover  the  stump.     The  exarticnlation  may  be  done  early,  as  if  the  ifrt'^**^ 
was  to  do  an  excision,  or  the  limb  maybe  amputated  very  hij;  i 
Wyetirs  plan,  and  the  head  be  dissected  out  afterwards.    After  tbi!nnBo«iI 
of  the  lirnl)  the  aretabidum  must  1:>e  elearctl  of  all  diseased  tissues anct  Ik 
flaps  suturctU  arrangement  being  made  for  drainage  of  the  aacwhrof^ 
acetabulum.     Another  plan  permits  the  flaps  to  be  sutured  at  eidicr  r»i 
but  leaves  opcMi  a  space  in  the  centrt\  through  which  the  en   >       '   ' 
talmluiii  may  Ix^  packe<l  with  gauze, — a  preferable  meth* 
tubeitjulous  bone-cavity. 


e  \wa3k 


TUBERCULOUS   OSTEO-ARTHRITIS   AT  THE   KNEE. 

Tlie  knee  is  tlie  most  commou  IfK^tiuo,  thnugli  by  but  a  small  amtmnt, 
lor  tuU^iTiiluiis  ostecj-artbritis,  supplying  29.5  jxt  uent,  of  the  cases  of  the 
first  detmle  and  22.8  per  cent,  of  those  of  the  second.* 

The  primary  location  of  the  infeetioa  in  tulx'rculous  ostco- arthritis  at 
the  knee  h,  in  children  under  ten,  in  the  bone  in  about  sixty  jkt  eent.  of 
the  cases ;  after  ten  y^re  and  until  twenty  tlie  cases  are  about  evenly 
osseous  and  syn^jvial.^  The  locations  seleeteil  are  tlie  internal  femoral  con- 
dyle mo.st  often,  next  the  head  of  the  tibia,  and  histty  the  patella.  In 
the  tiliia  and  femur  the  lesion,  primarily  epiphyseal,  but  rarely  attacks  the 
diaphysis.' 

Symptoms. — The  earliest  symptom  is  the  limp,  the  patient  usually 
stepping  with  the  knee  slightly  flexed  and  held  ratlicr  rigidly »  and  the 
weight  Ix'ing  pass<xl  very  quickly  tu  tlie  sound  limb,  which  has  advanctd 
to  receive  it.  Later  progression  Ixt^omes  pracliciitly  a  series  of  hops  on 
the  sound  limb,  tlie  toe  of  the  affectotl  limb  being  barely  touched  to  the 
floor.  The  whole  endeavor  is  to  avoid  bone- work,  and  in  so  far  the  picture 
is  different  from  synovial  eases,  in  which,  m  long  as  the  bone  is  intact, 
pressure  is  willingly  Ix^rne,  though  motion  may  be  liniital.  In  more  ad- 
vanced stages  of  synovial  tuberculosis,  when  the  epiphyses  are  affected,  the 
condition  is  in  etfcet  an  osteo-arthritis.     As  the  case  develops  the  flexion 

|bec»>mes  permaiH-nt  and   increases,  and  with  it  is  a  subluxation  backward 
of  tlie  tibial  head  and  a  rotation  outwajti  of  the  leg  on  the  tibial  axis* 
Tlie  pusitiun  of  rest  at  the  knee  is  one  of  slight  recoil  from  full  exten- 
sion, this  permitting  relaxation  of  the  stretchcni  flexors  and  a  lessening  of 
the  jH'e&snre  Ix'tweeu  the  bonets.     Inereast*d  flexion  tnkes  the  leg  nmre  and 

I  more  fntm  the  line  of  bearing  weight,  and,  as  the  position  persists,  thedii-ect 
pull  of  the  flexors  on  the  tibial  head  ;uid  the  relaxation  of  ligaments  iuei- 
dental  to  the  disf^se  result  in  the  partial  disloi^ition  of  the  joint.  Kotation 
outward  of  the  leg^  in  that  it  rekixca  both  the  erncial  ligaments,  also  tends 
to  lessen  pressure  and  work*  Disease  of  the  patella  aloue  does  not  entail 
any  change  of  position  or  postural  deformity.  Coincident  witli  the  post- 
Ural  symptoms  are  liraitiition  of  motion ;  swelling  due  to  effusion  in  the 
Synovial  sac  ;  condensation  and  hyjiertrophy  of  the  snl>cutaneous  ctllulo- 
ajflipoi^  tissues  ;  pain,  diurnal  and  **  night  cries;'*  and  ati"ophy  of  the  limb. 
Treatment.— Treatment  must  take  cogni2;ant«  of  the  pathological  oon- 
fJition*  Early  in  the  course,  if  the  lesion  is  so  situate<l  as  to  be  apprecia- 
ble, or  even  if  one  can  only  have  an  approximate  idea  of  the  exact  location, 
it  18  good  surgery  to  trephine  the  epiphysis  and  with  gouges  and  sharp  sjxions 
to  remove  all  iniected  bone.*     If  this  is  done  before  caseation  has  occurred, 

*  Clieyne,  Tuberculous  Diaoaso  of  Bones  and  Joints,  p*  115. 

*  Willtmer,  quottMl  l>y  Senn,  TubertnilusJs  of  Bi>nes  jind  Joints,  p,  452. 
'  Konig,  quoted  hy  Senn»  Tuberculosis  of  Bones  and  Joints,  p.  453. 

*  Cheyne,  Lancet,  18W,  vol.  ii.  p,  1094. 
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the  wound  may  be  closed  without  drainage,  the  bone-cavity  filling  with 
blood-elot»  If  caseation  has  occurred,  the  suture  must  arrange  for  tempo- 
rary drainage  with  a  straud  «)f  gauze.  The  limb  must  b^  kept  in  a  splint 
and  out  of  use  loug  enough  to  iiermit  definite  healing  and  replacement  of 
the  blnml-clot,  and  function  must  be  very  gradually  resumed.  If  the  lesion 
is  too  extensive  to  permit  early  radical  methods  and  yet  not  serious  enough 
to  demand  the  sacrifice  of  the  joint,  the  protective  plan  must  be  adopted. 
This  contemplates  the  complete  sns|>eusion  of  function  for  the  intk'ted  tis- 
sues— ^mechauical  and  physiologic  rest— by  fixation  of  the  joint,  with  pos- 
sibly traction  and  comiter-traction  and  oon-iise  of  the  limb.  Fixation  is 
attained  by  a  splint  which  must  grasp  the  limb  with  absolute  aecumcy  frt>ni 
the  toes  to  the  gluteal  fold.  This  is  preferably  to  be  made  of  plaster  of 
Paris,  though,  if  it  is  desirable^  leather  or  paper  splints  may  be  made, 
using  the  plaster  one  as  a  modcb  If  the  plaster  of  Paris  splint  Is  to  be  the 
permanent  one,  it  is  well  before  applying  the  bandages  to  stick  to  the  whole 
length  of  the  leg  a  strip  of  adhesive  plaster  whieli  shall  be  longer  than  the 
splint.  When  about  half  of  the  bandages  have  been  put  on,  the  ends 
of  the  plaster  above  and  l>elow  are  turned  back  and  incorporated  in  the 
splint.  This  gives  the  splint  a  more  definite  location  or  "anchorage"  and 
contributes  much  to  the  immtjbility,  but  does  not  exert  any  traction.  If 
trartion  is  necessary,  it  maybe  secured  by  applying  adhesive  plasters  to  the 
tliigh  from  above  the  knee  upwai-d,  and  to  the  leg  from  below  the  knee 
downward,  the  extension  c»f  the  plasters  beyond  the  proposed  ends  of  the 
splint  being  made  with  ordinary  webbing.  A  pla^^ter  of  Paris  splint  is  now 
applied^  and  incor]3oratctl  m  it^  projecting  at  either  end,  are  metal  pieces 
carrying  little  rollers  over  which  the  webbing  may  be  f  *lde<l  back  and 
fastened  by  a  buckle  on  the  side  of  the  splint.  To  make  traction  and 
counter-traction  on  the  segments  of  the  limb  it  is  only  necessary  to  pull 
tight  and  buckle  the  webbings.*  In  buckling  webbing  into  ordinary 
buckles  there  is  a  cei*tain  loss  of  tension,  and  this  may  be  compensated  by 
using  heavy  elastic  instead  of  webbing  at  one  end  of  the  splint.  This  ap- 
paratus is  simple  and  effective  and  everywhere  attainable,  but  it  must  be 
acknowlt^dgcnl  that  the  effect  is  probably  a  more  perfect  fixation,  with  but 
little  lessening  of  pressure  between  the  bones.  If  there  is  subluxation  of  the 
tibia,  this  deformity  must  be  corrected  at  once,  and  this,  in  the  plan  of  pro- 
tection, is  Ijcst  done  by  the  Billroth  brackets.  The  lower  segments  of  these 
are  simple,  the  arms  of  the  npj>er  segments  curve  forward  and  the  curved 
jxution  is  slotted,  the  screw  joining  the  segments  moving  in  this  slot.  Bv 
this  means  there  is  possible  a  shifting  forvvanl  of  the  t^entre  of  motion  as 
the  tibia  advances  on  the  femur.  In  applicatinn,  the  skin  over  the  femoral 
coiKhdes  in  front  and  the  iiead  of  tlie  tibia  Unbind  is  nrntected  with  felt  in  z. 
Tlie  rest  of  the  leg  Is  wrapped  in  cotton  wadding,  and  then  the  plaster  of 


1  Cf,  Taylor,  Beady  Method  for  Extensian  lit  the  Knee,  Transactions  of  the  American 
Orthopedic  Association  J  1890,  p.  40. 
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[Paris  splint,  with  the  brackets  properly  located  and  incorporated,  and  with 
separate  "  anchoni^rie"  pksters  fur  thigh  and  leg,  is  put  on,  except  that  a 
little  gap  is  left  in  front  just  over  the  line  of  artioulation.  After  tlie  plas- 
ter is  set  and  dry  the  segments  are  separated  by  a  trans  verse  cut  behind  on 
a  level  with  the  gap  in  front.  Extension  of  the  leg  on  the  tliigh  is  now 
gradually  made  by  putting  at  intervals  progressively  larger  plugs  of  cork 
into  the  posterior  cutj  and  at  the  same  time  the  subluxation  is  little  by  little 
reduced  by  advancing  the  centre  of  motion  along  the  curved  slot.     (Fig, 

Fm,  14. 


/% 


-^ 


Leg  1q  BUiruLh  br&cket    Exteotlon  completed. 

14.)  The  changpfl  must  never  1^  so  extensive  as  to  be  traumatic^  and  if 
there  be  nineli  rigidity  about  the  joint  the  process  may  take  montlis,  but 
tlje  method  is  a  very  satisfactory  one. 

The  Thomas  splint  is  anotlier  very  efficient  method  of  seeuring  fixation 
and  traction  at  the  knee.     The  splint  is  somewhat  modified  from  the  origi* 
tial  foi*m  of  the  deviser,  and  at  present  is  used  in  two  forms,  *^the  Ijed- 
splint'*  ami   **the  caliper/^     **  The  lx"d  splint  consists  of  a  ring  of  round 
iron  to  which  is  welded  a  long  loop  of  the  same  materiah  .  .  .  The  ring, 
in  shape,  is  an  irregular  ovoid  flattened  in  front  and  drawn  out  at  the  poa- 
terior  and  inner  outline  of  the  tliigh,  and  the  inner  rod  of  t!ie  loop  is  joined 
more  anteriorly  than  the  outer  rod.     The  ring  slt»pcs  from  without  inward, 
and  from  before  hackwartl  in  such  a  way  that  the  pitiut  upon  which  rests 
the  tuberosity  of  the  ischium  is  the  lowest  part  of  the  ring.^'  ^     The  loop 
extends  well  below  the  foot.     The  ring,  pro]>erly  Icatliered,  is  slipj>ed  over 
tlie  leg  and  fits  alxmt  the  uppermost  pait  of  the  thigh,  pressing  against  the 
tuberosity  of  the  ischium.     The  leg  is  held  in  its  place  in  tlie  loop  by  band- 
ages or  girdles  of  leather.     By  plasters  adlicrent  to  the  leg  traction  can  be 
taade  frpra  the  end  of  the  loop,  the  counter-traction   lieing  at  tlie  is^i'hial 
tuberosity.     After  the  subsidi^nce  of  the  acute  symptoms  the  patient  is 
released  from  confinement  in  bed  and  the  Ijed-splint  is  changed  to  a  "cal- 
iper'' by  cutting  the  end  of  the  loop  and  turning  in  the  two  free  ends  so  that 
they  may  lie  fastened  into  the  heel  of  a  shoe.     The  side  rods  nuist  be  cut 
of  such  a  length  that  when  the  patient  stands  the  sole  of  the  foot  is  fi-ee  of 
the  sole  of  the  shoe  and  all  weight  is  on  the  splint.     Another  use  of  the 
Thomas  splint  is  as  an  ischiatie  crutch  while  the  knee  is  held  immobile  in  a 


Eidlon  and  Jonea,  Chronic  Joint  Diaeafle  (preliminary  papers),  p.  189. 
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plaster  of  Paris  or  leather  splint,    Tlie  [latteDt  wears  a  imiteo  oo  the 
side  to  match  the  length  of  the  splint. 

The  protective  plan  of  treatment  is  to  be  followed  until  the  pi 
repair,  expoeUHl  to  be  inaugnruted  and  to  eontinne  under  its  ii8«\  in 
and  tlie  evidoiKMLis  of  thb  fa<Jt  are  the  cessation  of  all  hxrid  sv  mpti>r 
an  increase  in  the  size  of  the  limb  and  improvement  of  the  general  faimlth, 
In  cases  that  recover  with  motion,  the  inerease  of  ranci^e  of  motioii  mhkh 
has  been  notieed  during  recovery,  as  wliown  by  the  goniometer^  cease^  tbc 
possible  limit  having  been  reached;  and  in  cases  that  recover  without  nit>- 
tlon,  the  ankylL>8is  l>eeomt*s  firm  and  definite.    In  ca.^es  that  do  not  im|in)\i 
under  protective  treatment,  cases  in  jmtients  with  feeble  resijiliiig  jiowi^ 
and  pcrhaiis  with  other  tuberculous  lesions,  the  kxaJ  eomlitiou  Umxtmd 
progressively  worse^  and  finally  results  in  the  devehipment  <>f  a  tuU-rtnikitil 
abscess  wliieh  is  Iwated  primarily  in  the  bone  aud  later  rca**ht^  the  jniat-. 
cavity  directly  through  the  cartilage,  or  through  the  eoni[iac't  bony  liycf 
inside  the  eapsidar  attaehmeut,  or  the  abscess  may  develop  first  io  the  in* 
fected  synovial  mc.     The  testimony  of  the  ali^^^cess  is  the   usual  one,  axMl, 
**  the  kuee-joirit  being  a  nuieh  more  accessible  joint  than  the  hip,  il  u 
now  cjonsidered  advisable  to  continue  expectant  treatment  for  so  long 
beaiuse  nineh  can  be  done  to  shorten  the  disease  and  get  a  gooil  fm 
result  by  eom|>aratively  early  oiKTation.'**    In  cases  where  it  has  pei 
the  compact  layer  and  affected  the  synovial  sac  locally,  without  immAlialJP 
dissemination,  causing  a  Hniited  thickenings  it  is  advisabh*  to  remow  all  tk 
diseased  tissues,  synovial  aud  bony,  doing  the  operation  with  such  tf^niqat 
as  shall  protect  the  rest  of  the  sac  from  infection  and  shall  iuAare  onefBti 
Then  healing  should  be  primary,  and  the  final  result  may  be  a  pradioUf 
perfect  joint/'* 

In  cases  where  the  alosoess  has  not  been  met  as  it  emerged  from  the  hflor^ 
and  there  has  developed  a  diffuse  synovitis,  the  joint  as  a  joifit  is  alpntr 
lost,  its  particular  tissuea  having  been  in  grcut  measure  dcrstnwed,  and  tit 
operation  of  arthrectamy  should  be  done,  especial  jmins  U.nng  taken  to 
remove  all  affeeted  bone,^  and  care  being  hatl  to  avoid  unnecesBary  buk 
tilation  of  the  epiphyseal  cartilage,  rememlxTing  that  discTisc  ongtoaDf 
epiphyneal  rarely  attacks  the  diaphysis,  antl  that  all  futim*  e^mwtli  ih^pgnA 
on  epiphyseal  cartilage  integrity. 

Thi^  operation,  though  appropriate  for  all  pro{itTly  gi*l«x*t«l  csmv  ift 
^peiMally  to  be  chosen  for  such  work  in  children  under  twelve  ymii  rf 
age,  beeause  of  its  conservation  of  non-inft»cted  tis6i]t*s,  and  especially  ^ 
prc8(  rvation  of  the  epiphyseal  cartilages.*  In  older  children  a  fbmal  ex- 
cision may,  if  necessary,  be  done,  though  here,  too,  if  the  cotiditiaiis  of  tht 
joint  permit  it,  an  arthrectomy  is  a  proper  pi'oc^edure. 


^  Cbi7ne,  Tuberculous  Diseiiftes  of  Hones  mad  Jofnti,  p.  2$8.  '  tbid.,  pw  SM. 

«  Ibid  ,  p.  286. 

*  Williird,  Journal  of  Ibo  Americttn  Medical  AcsociAtioai  189^  roL  xrr.  p  1B4 
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^ 


its  success,  in  the  first  pkcx*,  on  the  thorough- 
ous  tissues  are  remuvetl,  plenty  of  time  and 
eifort  tx^ing  given  to  sc^irelitiig  out  and  excising  every  partiele  of  diseased 
ligament,  metnbnine,  and  bone,  while  uninfeeted  tissues  are  j>roteeted  from 
the  disaster  of  infection  ;  and,  in  the  setx>nd  place,  on  the  elBcieocy  of  the 
aseptic  technique,  suppuratiun  after  such  a  procedure  Ix^ing  an  especially 
unhappy  event,  as  it  jeopanlizes  m*t  only  tlie  lirnh  but  the  lile  of  the  pa- 
tient. In  cases  where  the  knee  is  ah'eady  septic,  the  abscess  having  opened 
or  been  opened j  and  inftH'tion  with  pyogens  having  taken  pUu*e  and  u  sinus 
remaining,  tbe  diliieultiis  in  securing  a  satisfactory  healing,  or  any  healing 
at  all,  are  much  increased.  In  selected  cases  it  is  still  a  possibility  to  do  a 
successful  arthrectfimy,  the  wall  of  the  sinus  being  removed  Ix'fiu'e  the  joint 
is  o|>cue<l,  the  tmek  being  thoroughly  spongcil  out  with  pure  carbulit!  acid, 
and  finally ,  after  the  operation  on  the  joint-tisaiies  is  done,  the  whole  sur- 
face being  sponged  with  the  same.  In  the  suture  of  such  a  wound,  drainage 
must  be  arranged  for  by  tubt»s*  or  gauze. 

If,  on  opening  and  inspecting  the  joint,  the  condition  is  found  so  bad  as 
to  preclude  the  possibility  of  healing  and  tlie  securing  of  a  useful  limb, 
amputation  sbfuild  Ite  dune  as  conservative  of  life. 

The  condition  tluit  will  call  fljr  this  operation  is  not  the  presence  of 
sinuses  or  even  tuberculous  absee.s.ses   in  these  soft  parts,  for  these  are 
amenable  to  surgical  treat uient,  and  as  the  oi>eration  of  arthrwiomy  leads 
usually  to  ankyk^sis,  tlie  preservation  of  the  integrity  of  mus<^'les  and  liga- 
ments IS  of  minor  importance,  but  it  is  the  extension  of  the  tuberculosis  to 
the  diaphysis,  causing  an  osteomyelitis  of  part  of  the  shaft,  the  whole  of  the 
t.ul»ercu!ous  region  being  probably  the  site  of  a  secondary  8<'ptic  inftii'tion. 
In  later  stages  of  the  coTidition  the  state  of  the  femur  and  that  of  the  tibia 
is  usually  similar,  but  the  extensive  implit^tion  of  either,  which  precludes 
'tAc  possibility  of  eunserving  enough  tissue  to  secure  a  crmxpetent  limb,  calls 
for  ampu tuition. 

In  old  cases  of  tuberculosis  at  the  knee  that  have  recovered  with  de- 
formity, tlie  knee  being  flexccl  and  subluxatetl,  there  are  two  principal  plans 
of  treatment.     An  excision  may  be  done,  the  stxitions  through  the  bone 
l>e!ng  so  arranged  that  a  wedge  is  removed  and  extension  is  |>ermittcd ;  or 
the   fibrous   ankylosis   may  be   broken    up   by   an   apparalus   devis«l    by 
Goldthwait.     This  consists  of  two  bars  joined  above  by  bands  and  ap- 
proac.*hing  each  other  and  uniting  below.     Together  they  constitute  a  lever 
^vliirb  gets  a  fulcrum  by  an  anterior  band  on  the  femoral  condyles  in  front, 
nod  api>lies  force  by  a  posterior  band  to  tlie  head  of  tlie  tibia  l»ehind,  and 
again,  by  another  [lo-terior  band  lower  down  on  tlie  leg.    The  end  ljeh>w  the 
i<mt  is  the  pt>wer  end  of  the  lever.    The  knce^  having  had  such  adhesions  as 
could  be  brnken  by  njanual  force,  is  put  in  the  apparatus  and  the  deformity 
is  corrected  by  intermitting  pulls.    The  leg  is  then  put  in  a  plaster  of  Paris 


*  Ch<?yne,  Tuberculous  Dlgenses  of  Bones  and  Joints,  p.  281. 
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splint  to  retain  the  reposition.    Altbougli  a  briaement  ford,  in  a  tubeitfiL 
joint  the  results  of  the  manipulation  have  been  suiprisiugly  good. 


TUBERCULOUS    OSTEO- ARTHRITIS   AT  THE 

TARSUS. 


ANKLE   AND  IN  THS 


The  disease  at  the  ankle  eoraprises  5.4  per  cent,  of  all  cases  in  tbe 
deeadc  and  5.9  per  cent,  in  the  second  decade.  That  of  the  tarstis 
4,6  iM^r  cent,  in  the  first  and  5.9  per  cent,  id  the  second  decade.'  In  ji 
children  the  primary  lot^tioii  in  tlie  tarsus  is  more  often  in  the  s; 
memljrane,  and  it  h  very  difficult  in  the  bone  eases  to  decide  which  uoe 
the  tarsal  bones  was  the  first  afl'ected.  lu  ihe  ankle  the  primaiy  loctttioo 
is  more  fn^qiiently  in  the  bone.  Of  all  the  hijnes  the  ones  most  fra^Qefitlj 
aflected  are  those  that  da  the  most  work  in  transmitting  weight, — the  tibia, 
the  OS  calcis;  the  head  of  the  astragalus,  the  tar&al  bones,  and  the  proxtntal 
end  of  the  first  metatarsid  btme.' 

Symptoms. — In  ankle  disease  the  order  of  frequency  of  bui 
tions  is  first  tlie  astragalus  and  then  the  inner  malleobis.  In  tarsal  dis- 
ease the  order  of  frequency  Is  the  os  calcis,  liase  of  the  first  oietatafsd| 
cuboid,  astragalus,  scaphoid,  and  cuneiforms.  The  lesion  may  be  in  the 
form  of  a  giunuluting  focus,  or  the  necrotic  form,  and  the  nnalfected  hoom 
often  are  osteoporotic.^  In  ankle  cases  with  primary  t>one-hK:»tion,  limited 
niotiun,  and  later  rigidity  of  the  joint  with  the  foot  in  the  [wisition  of 
— that  is,  extendeil,* — ^associated  with  tliirkening  of  the  soft  tissues 
the  lesion,  pain  and  tenderness  locidly  and  atrophy  of  the  calf  m 
are  tiie  usual  symptoms.  The  disability  causes  a  peculiar  use  of  the  fool| 
the  disease  commences,  the  whole  leg  being  rotated  out,  the  line  of  pi 
sion  being  across  the  foot,  not  longitudinal  to  it,  thus  saving  work  for  tlit 
boues  and  joints.  When  tulK?rculous  al>scess  forms,  it  aod  its  resiiltaill 
sinuses  arc  on  the  antt*ro*latc*ral  as|>ects  of  tlie  joint.  Recovery  leaves 
fixjt  ankyloscd  in  the  extended  position,  a  definite  deformity.  In 
a  single  malleular  location  may  result  in  interference  with  growth  at  tke 
epiphyseal  line,  and  a  Intend  deformity  would  follow  unequal  developuiflll; 

In  the  earlier  stages  of  malleolar  locatioa,  the  lesion  Wing  recognflKd,!! 
is  proper  to  cut  down  on  and  trephine  the  bone  and  rerao%"e  the  infected 
I  issue,  avoiding  interference  with  the  eiiipliyseal  cartilagi*  and  keeping  col 
of  the  joint.  Failing  tliis,  protect ive  trt^atment  should  lie  tried,  tbe  faai 
and  leg — the  former  in  the  position  of  work,  at  riglit  angles  Ut  the  latter — 
I>eing  put  into  a  plaster  of  Paris  splint.  If  the  case  d*ies  not  do 
the  disease  extends,  an  arthrecti^my  should  l)e  done,  the  joint  being 
by  lateral  incisions  on  either  side  in  front  of  the  mallei tli,  and  aoccao  to 
cavity  being  made  easier  by  section  of  the  lateral  ligaments.     The  miio«^ 


^  Oit^yTjo,  loc.  cit,»  p.  116. 
-   nil,  Ttiberculoais  of  Bones  ftnd  Joints,  p.  47S. 

*  (heyne,  loc.  cit,  p,  287. 

*  Of.  fiUif,  Tbe  Human  Fo4>t,  William  Wood  &  Co.,  p,  U,  : 
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of  all  infected  tissues  often  contemplates  the  excision  of  the  astragalus,  it 
being  diseased.  The  functional  result  in  these  cases  in  children  may  be 
excellent,* 

If  the  lesion  is  too  extensive  to  permit  a  satisfactory  result  after  artlirec- 
tomy,  an  ampntaiinn,  either  a  Syme's  ojKM-aiion  or  one  through  the  conti- 
nuity of  the  tibia,  above  the  disease,  may  he  done ;  and  in  dfiing  the  latter 
it  must  Ijc  remembered  that  the  chief  growth  of  the  tiliia  takes  place  at  its 
upper  epiphysis,  and  consef^nently  tlie  flaps  must  be  cut  very  long  to  avoid 
the  mischance  later  of  a  conical  stump* 

In  tlte  tiirsus  the  early  reci>gnitiou  of  the  primary  location  before  the 
infection  has  spi^ead  through  the  whole  part  would  call  for  the  excision  of 
the  diseased  tissues,  and  in  doing  these  o[>eration8  it  is  well  to  avoid,  if  pos- 
sible, the  use  of  sharp  spoons,  for  they  are  not  satisfactory  in  removing  the 
infected  soft  tissues,  while  with  scalpel  and  curved  scissors  it  is  easy  to 
excise  all  that  is  necessary.  The  skin  incisions  should  be  planned  to  avoid 
cutting  important  tendons.  The  os  calcis,  if  the  seat  oi*  a  primary  focus, 
may  be  subjected  to  au  early  radical  operation,  or  after  the  formation  of 
tul>erculous  abscess  this  may  be  opened  and  its  track  into  the  bone  followed 
and  the  diseased  bony  tissues  scraped  out.  The  di-essing  should  be  a  gauze 
packings  the  wound  flually  healing  from  tiie  bottom.  If  the  lesiou  is  too 
extensive,  the  bone  may  Ix'  excised  by  a  semicircular  iucision  around  the 
border  of  the  sole,  the  latter  being  turned  forward  and  easy  acsc^s  to  the 
bone  being  had.  The  en  bold  may  be  treated  similarly*  At  tlie  astragalo- 
scaphoid  articulation  the  disease  very  likely  originated  in  the  head  of  the 
astragalus;  this  must  be  removed  and  all  the  synovial  membrane  and 
perhaps  part  of  the  scaphoid.  (Fig.  15.)  In  more  diffuse  disease  in  tlie 
tarsus  Hie  lout  may  be  split  longitudinally  l)etween  the  first  and  second 
to€e,*the  method  giving  ready  access  to  the  iufected  bones* 

The  choice  of  lines  for  amputation  is  that  of  Syme, 

TUBERCULOUS  OSTEO- ARTHRITIS  AT  THE  SHOULDER, 

This  is  the  least  common  of  the  tidierculous  joint-aftcctions,  giving 
usually  no  cases  in  the  first  decade  and  but  L6  jx^r  cent,  of  those  of  the 
second,'  Tlie  location  of  the  lesion  is  usually  Ju  the  Iiead  or  greater  tul>er- 
oeity  of  the  humerus,  less  often  in  the  scapula.  The  usual  pathological 
changes  of  tuberculous  ostco-arthritis  are  seen,  and  theix*  is  also  seen  the 
special  form,  almost  peculiar  to  this  joint,  of  CftricH  mcca. 

Symptoms. — In  the  usual  form  tlie  initial  symptom  is  pain,  which 
may  vary  uuich  in  intensity,  and  may  bo  around  the  joint  or  be  felt  as  a 
neuralgia  down  the  arm.  Prohaljly  before  the  jjaiu  has  been  felt  the  joints 
motion  has  been   restricted  by  the  tonic  muscular  contraction  inhibiting 


^  Clipyne,  loc.  cit.,  p.  295* 

'  Studsgaurd^  quoted  by  Mynter,  Transactionfi  of  the  Americnn  Orthopiodic  Associa- 
tion, 1094,  p.  2M. 

■  Cheyne,  Tubercutoua  Disease  of  Bonos  and  Joints,  p,  116w 
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motion,  for  this,  here  as  elsewhci^ej  is  a  constant  symptom  of  the  ki 
Tho  arm,  too,  assumos  a  definite  iKisition,  being  addueted^  rataled  io, 
h<-*ld  to  tlie  feido,  the  shoulder  l>ciiig  elevated.  This  position  is  to  bed! 
giiished  from  that  of  a  synovial  lesion  simply  when  the  arm  is  aWi 
sHglitly  flexed,  and  rotated  out,  the  shoulder  being  droo[xJ.  With  thii 
la«t  position  is  apjjarent  lengthening,  and  with  adduttiou  is  at  first  apparent 
and  later  j>rol>ably  i\?al  filiortening.*  Swelling  may  be  observed  abool  the 
joint,  though  oiV-n  concealed  by  tlie  eoinrident  atrophy  of  the  dehoid« 

Joint  atrophy  also  occm-s,  affecting  all  the  tissues  of  tlie  limb,  some- 
times  even  the  [xm-tonil  muscles.*  The  wasting  of  the  muscles  coveritig  tlie 
ehuulder  permits  the  bony  points  of  the  skeleton  to  be  more  clearly  eeen. 
Tul>ereulous  abscess  occui's  fi^uently,  and  may  appear  down  on  the  arm, 
having  Jbllowed  the  tendon  of  the  biceps  from  the  joint,  or  it  may  appeir 
in  the  axilla,  having  j^erfomted  the  capsule  below  the  border  of  the  sab- 
ficapularis.^ 

Tuberculosis  of  the  slioulder  may  be  the  act?om]iauiment  of  puImooAf}^ 
tuberculosis/  If  it  is  asscKriatal  with  similar  lesions  of  t^her  joints^  j(  ii 
the  last  joint  to  be  atieet*Ml,* 

In  eariejs  sicAXi  there  are  multiple  granulating  foci,*  but  the  procesBis 
accom|«inial  l>y  or  jm^hut^s  wasting  and  disapiiearan^*  of  the  Imhk,  the 
whole  hcatl  helirg  al>sorL>ed  and  tlie  netrk  imng  made  smaller,  'J'his  pfotm 
often  does  not  affect  the  articular  cartilage,  which  may  adapt  itsejf  lo  tke 
new  shape  of  the  head;  but  the  synovial  mcmbmne  is  itnpli<'aied,  and 
auUylusis  is  the  usual  result.     Tulxuvulous  abscess  is  not  a  cvimmou  ^Ifcct 

This  form  of  bone-tubcnmlosis  may  begin  in  ordinary  hcaltliy  incli* 
viduals,  sometimes  apparently  sp4:)ntaneously,  s^jmetimes  aft<*r  a  traiiioi. 
The  first  indications  are  pain  and  limited  motion,  but,  instr-ad  of  swelling, 
there  is  a  progressive  atrophy  of  all  the  structures  around  the  .4ioal(l^* 
Atropiiy  of  the  humeral  head  causes  the  acromion  to  appear  utiduly  jitdiuv- 
nent.     Any  forced  motion  is  painful  and  causes  crepitaiiuu. 

There  are  no  general  symptoms;  the  condition  jxTsists  a  year  or  two 
and  recedes,  leaving  the  joint  ankylosed.  The  rare  aliscesses  an*  s^mall  nsi 
extra-art  jcular.* 

In  tlie  ordinary  form  the  treatment  may  have  to  it>nsist  of  trartiuiitd 
relieve  pain,  and  tliis  may  l>e  made  while  the  {miient  is  in  bed^  or  aii  ^fir 
mtus  cfjnsisting  of  an  axillaiy  crutch  and  a  liar  ejctending  down  tbr  f^^l 
may  Ije  usetl.^     Immobilization  must  take  into  account  ihe  pruLaUk*  aH^ 


*  Cheyne^  lt>c,  cit ,  p,  305. 

'  T^wTiJiend,  Tnin'^a<'(i'»n8  of  the  American  Orthopapdie  AMociftllon,  19^,  p.  14t, 

*  Senn,  Tul>civijl«jflb  of  Bon*^.*  imd  JoinlK,  p,  8!»7. 

*  Cheyne,  Tuberculous  DiM«*i5<^  tif  Bonos  tmd  Ji»mts.  p,  804. 

^  Tttwnsend,  Tninwiotiotjii  of  th<»  American  tirtbopiwlic  Aaiocktkifi,  19H,  p  141. 

•Senn,  loc.  cit,  p.  129* 

T  CWyne,  Inc.  cit,  p.  66.  "  IbSd,,  loa  cit,  p.  $6. 

*  8)mffer,  Trunsuctions  of  the  Americao  Orthopaedic  AsiOciAMcqi^  1$SI,  pc  IftS, 


TUBERCULaSIS   OF    JOINTS. 


10(39 


mate  ankylosis,  wliicli  in  this  joint,  beciiiise  nf  the  molnlity  of  the  scapula, 

I  is  not  so  senouri  a  disability,  and  must  rctiiin  tlie  limb  in  the  position  of 

MjTieatost  future  iist'fulnesH.     A  lon^r  wctlge-shapt'il  pad  should  *  there foi*e,  l>e 

^put  between  the  arm  and  the  trunk  to  insure  some  alKluetion,  and  the  arm 

should  then  be  fixtJ,  pitfei'ably  by  a  plasttT  of  Paris  bandage  enveloping 

arm  and  trunk,  in  a  position  of  a  little  rotation  out,  so  tiiat  tlie  hand  may 

be  put  uut  stmit^ht  ibrwaixl.     This  point  is  necessary  because  of  the  limited 

range  of  mot  ion  *jf  the  clavicle,^ 

With  the  develnpment  of  abseess  will  arise  the  question  of  o|>eration. 
As  the  gn>\vth  of  the  humerus  tuke^  place  chiefly  at  its  upjjer  end,  the 
epiphyseal  tunilage  must  be  respa-tedj  consequently,  if  oj^eratiou  is  decided 
upon,  an  atypical  erasion  is  preferable  to  any  ejceision*  Especial  care  most 
be  taken  not  to  injure  tlie  eireuniflex  nerve  or  its  branches.  In  cases 
where  pulmonary  tulmreulfjsis  exists,  operatitjn,  except  as  a  means  of  re- 
lieving pain»  would  probabiy  seem  to  be  ust^ess.  Tlie  pckssible  danger  of 
a  consequent  meningeal  tulx^rcalosis  should  not  deter  one  from  an  otherwise 
justifiable  ofHTatinn,  any  more  than  possible  sepsis  should  deter  one  frora 
any  ordinary  o^K'nitiou  where  antiseptic  technique  could  Ix^  practised. 


TTJBERCTJLOUt^  OSTED-AHTHRITLS   AT  THE   ELBOW. 

The  elljow*juiut  is  affected  in  about  6,3  \wr  cent,  of  the  cases  of  hone- 
and  joint-tu!)ereu!osiSj^  the  joint  supplying  6,7  per  cent,  of  the  cases  of  the 
first  decade  and  9.2  per  cent*  of  those  of  the  second  decade,*  The  lesion 
is  much  more  ft'cquently  primarily  osseous,  and  the  location  of  predilection 
is  the  oleeninon,  ailer  tliat  the  hnmerus,  and  then  tlie  humerus  and  ulna 
together, 
L  Symptome. — -The  first  evidence  of  bnnp-infeciion  is  rigidity ,  the  tonic 

museuhir  contmctif>n  inbibiting  motion,  and  gradually  the  joint  comes  to 
be  held  rigid,  the  forearm  flexed  about  forty  to  fifty-five  degrees  from  the 
position  of  fidl  extension,  and  pronatc<L  Pain  is  here,  as  elsewhere^  a 
variable  synifitom,  tenderness  Ijeing  elicited  in  handling  or  joint  motion. 
The  swelling  is  usually  first  seen  on  the  outer  side  of  the  joint,  over  the 
radio-hnmeml  articulation,  and  here,  too,  the  tuberculous  abscess  usually 
forms,  but  it  may  Avander  Sfune  distance  before  perforating  the  skin»*  The 
swelling  is  made  to  ajipear  greater  by  the  atrophy  of  the  arm  and  ffireiirm, 
Iveft  to  itst^lf,  tlie  disease  may  recede  and  leave  the  joint  ankylosetl,  or 
it  may  go  on  to  infection  of  the  surrounding  parts,  with  great  swelling  and 
many  al>soesses  and  sinuses.*  Prute<'tive  treatment,  the  first  to  l)e  instituted 
in  recent  eases,  rarely  calls  for  traction,  and  it  suffices  to  put  the  joint  up 


>  Cbeynp,  loo  dt.»  p.  3Q8. 

'  Ibid,,  Tubtix-'ulius  Disease  of  Bones  and  Joints,  p. 

"  Ibid  ,  loc.  cit.,  p.  115. 

*  Senn,  Tultt^rculosis  of  Bones  and  Joints,  p,  408. 

*  Bradford  and  Lovett,  p.  436. 
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in  a  suitable  appamtaSj  preferably  a  plaster  of  Paris  splint,  the  forearm 
flexed  to  a  right  angle  with  the  arm,  midway  between  pronation  and  supi- 
nation. As  tlie  disease  is  most  often  in  the  olecranon,  a  superficial  portion 
of  bone,  it  not  infrequently  is  possible  to  locate  and  remove  the  initial  lesion 
and  so  save  the  rest  of  the  artit*uIation.  The  siime  may  be  done  in  primary 
locations  in  the  condyles  of  the  humerus.  If  this  has  not  been  done,  or, 
having  been  done,  has  failed  to  act  as  a  prophylactic  against  further  infec- 
tion, an  erasion  is  indicated,  and  had  best  be  done  early,  the  results  of  the 
operation  being  good,  especially  in  children.^ 

The  l>est  incision  is  on  the  posterior  surface  of  the  arm,  over  the  olecra- 
non, and  more  room  can  be  gained  by  a  transverse  cut  from  the  middle  of 
this  out  over  the  huraero-radial  joint.  lu  this  operation  great  care  must 
be  taken  t^j  avoid  injury  of  the  ulnar  and  posterior  interosseous  nerves. 
The  conservation  of  sound  {>eri osteal  and  bony  tissue  is  important,  in  view 
of  future  usefulness.  After-treatment  consists  in  passive  motion  to  prevent 
ankylosis,  which  should  be  begun  after  healing  of  the  wound,  or,  if  anky- 
losis seems  inevitable,  the  joint  must  be  put  with  the  forearm  flexed  to  a 
right  angle. 


TUBERCULOUS  OSTEO-AETHRITIS  AT  THE   WRIST, 

As  the  disease  at  the  wrist  rarely  begins  in  the  bones,  the  title  is  hardlv 
etiologiciilly  correct,  but  the  result  of  the  tuberculous  synovitis  is  quite 
soon  and  constantly  a  tmuarthritis,  with  possibly  aocomjmnying  teno-syno- 
vitis,  and  tliia  condition  follows  equally  the  rather  rare  primary  osseous 
locations.^ 

The  disease  at  the  wrist  is  rare  in  children,  tuberculous  lesions  below 
the  elbow  being  more  apt  to  be  in  the  metacarpal  bones.  The  joint  is 
credited  with  but  6  per  cent,  of  the  cases  of  tlie  first  decade  and  HA  per 
cent,  of  those  of  tlie  second  decade.^ 

Symptoms. — The  symptoma  are  those  usually  seen  in  tuberculous 
joint-lesions.  Swelling  of  the  joint  Ix'gins  early,  more  marked  on  the 
dorsum,  and  at  the  same  time  there  are  w^eakuess  and  tenderness.  The 
forearm  is  atrophied*  Slight  flexion  usually  occui-s.  and  the  digits  soon 
assume  a  straight  position,  the  thumb  being  jiarallel  with  the  others  and 
close  to  the  index  finger.*  Abscess  ia  not  common.  There  is  practically 
no  opportunity  for  an  early  radical  operation,  and  the  treatment  is  limited 
to  immobilization.  The  best  apparatus  Is  a  plaster  of  Paris  splint  extending 
from  tiie  knuckles  to  the  elbow,  and  the  results  with  this  are  usually  pjood, 
the  joint  recovering  in  eight  or  nine  months  with  satisfactory  function/ 
Failijig  to  secure  this,  the  joint  may  be  excised,  and  the  operation  will 


1  Senn,  Tubepculosis  of  Bones  and  Joints  p   417. 

»  A&hby  and  Wright,  The  Diseases  of  Children,  p.  617. 

'  Cheyne,  loc.  cit.,  p.  116. 

*  Mor»re,  TninsflotionB  of  the  American  Orthopaedic  Associntion,  1896,  p.  101. 

*  Ibid.,  loc  cit,  p.  102. 


TtfBERCULOSIS  OF  JOINTS, 


1071 


I 


usually  have  to  include  the  wrist-joint  and  the  entire  caqius^  the  disease 

spreading  throughout  the  extensions  of  the  synovial  sac. 

The  upci-ation  is  best  done  by  a  single  median  doi-sal  incision  between 
the  tendons  of  the  extensor  indtcis  and  the  extensor  secundi  internodii  pol- 
licifi.  The  most  difficidt  point  to  sfxnire  in  an  otherwise  excellent  result  is 
mobility  at  the  metac^arpO' phalangeal  articulation.^ 

Impliciitiou  of  tlie  slieaths  of  the  tendons  eoniplicates  these  cases  seri- 
ously* While  the  immediate  eflFect  of  the  treatment,  protective  or  operative, 
may  be  good,  these  subjects  rarely  live  to  maturity,* 

TUBERCULOSIS  OF  THE  VERTEBRJE. 

This  is  the  third  most  common  form  of  bone-tuberculosis^  12  jier  cent* 
of  the  cases  of  the  fii-st  decade  and  15,2  per  cent,  of  those  of  the  second 
being  spinal  cases.     The  primary  locution  may  be  in  the  periosteum  on  the 
anterior  surfatx;  of  the  bodies,  or  in  the  interior  of  the  bodies,  aud  the  latter 
may  be  in  the  form  of  a  gmnulating  fVicus,  or  of  the  necrotic  ty|x*  with  serpies- 
trum  formation.     Locations  in  the  articularj  transverse,  or  spinous  proc^esses 
are  rare»  but  occasionally  seen.     The  rule  is  for  more  than  one  bone  to  be 
involved,  usually  three,  four^  or  five  contiguous  bones  being  implicated. 
Simultaneous  affection  of  groups  of  bones  in  different  regions  of  the  sprne 
is  sometimes  observed.     The  nsual  spinal  location  is  the  middle  and  lower 
doi"S(il,  then  the  up|>er  lumbar,' and  then  the  upper  dorsal  or  cennco-dorsal. 
The  diseiisc  usually  l>egins  before  the  age  of  ten  years,  and  may  l>egin  in  a 
baby  of  but  a  few  months/     The  immediate  effect  on  the  bone  is  the  pro- 
duction of  structural  weakness  and  lessened  power  of  resistance  to  pressure, 
Under  the  prt^sure  of  su|>erincurabeut  weight  and  the  pressure  produced  by 
tonic  museidar  contraction,  inhibiting  motion,  the  softened  hone  gradually 
changes  shape  from  a  cylinder  to  a  wedge,  the  l)0-se  of  the  ^vetlge  looking 
backward.     With  the  bone-lei?ion  is  a  similar  affection  of  the  intervertebral 
cartilages,  and  often  their  destruction,*  tlms  perniitting  approach  of  the  ad- 
jacent bodies  towards  each  other.     The  iTsult  is  a  kyplios  p<:>stcriorly,  its 
shap?  and  size  governc<l  by  the  number  of  b.^nes  and  cartilages  implicated 
and  the  extent  of  their  destruction.     The  arches  and  jmx^csses,  of  harder 
bone,  usually  escai>e  disease.     In  order  that  the  erect  posture  may  be  pre- 
served, there  are  developed  in  healthy  spinal  locatious  c^^mijTensalory  lor- 
doses.    There  is  sometimes  but  one  of  these,  above  or  bcluw  tlic  ky|jhos  in 
the  region  of  the  spine,  where  there  is  the  greater  normal  moljilily,  but 
usually  there  are  two,  the  major  Ix'ing  in  the  region  of  the  grcMtcr  mol>ility. 
The  kyphos,  the  comjiensatory  lordoses,  and  in  the  dorsal  region  *he  accom- 
panying changes  in  the  shape  of  t!ie  thorax,  all  unite  in  producing  a  complex 
deformity.    In  the  cervical  region  this  is  characterizied  by  the  flexion  of  the 


'  Aihbj  and  Wright,  loc,  cit,  p.  618. 

*  Moore,  loc.  dt.,  p.  101, 

*  Cheyne,  TubcrcuIouB  Diseaso  of  Bones  and  Jointli  p,  831. 
» Ibid.,  p.  382. 


'  Ibid.,  p.  830« 
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epine  at  the  disease  location  aod  the  compeosutory  extension  of  the  bead  an 
the  spine,  the  whole  being  rigidly  hek! ;  or  tliere  is  added  to  this  a  torsion 
of  t]ie  spine  recruiting  in  a  close  simulation  of  tJie  torticollis  attitude.  In 
tlie  laniljar  and  dorso -lumbar  regions  the  compensation  usually  takes  place 
on  either  side,  and  as,  counting  the  tenth,  eleveutli,  and  twelfth  dorsal  ver- 
tebi'm,  the  amount  of  natural  mobility  is  very  much  the  same  on  either  side, 
the  lordosc^s  above  and  Ix^^low  are  about  even.  In  these  regions  there 
may  l>e  tIislortt*)n  of  the  spine  at  the  disease  location  and  a  geneml  jwstural 
deformity  simulating  an  atypical  soolitisis ;  observation  shows  that  there  is 
but  little  if  any  torsion.^  Id  dorsu-himbar  and  lumbar  locations  the  ver- 
tical dimension  of  the  alxlomen  is  always  lessened.  In  the  dorsid  regions 
the  accompanying  deformities  of  the  thorax  are  of  jiailicular  momenta 
Flexion  at  the  disease  lo*iition  wonid  naturally  tend  to  mrry  forward  and 
down^vard  the  ril>s  attaclied  to  the  upper  segment  and  fiirward  and  upward 
those  attaclied  to  the  lower  segment,  but  the  downwaixl  and  upward  ten- 
dencies are  restraineil  by  the  steninm,and  the  result  is  a  forw*ard  projection 
of  the  sternum,'  more  alx>ve  than  W\o\v  in  high  dorsid  and  more  Iwlow 
than  alxive  in  lower  doi'sa!  locations.  This  increases  xory  much  the  antero- 
posterior thoracic  diameter,  but  in  the  advancse  of  the  sternum  the  ribs  are 
made  straigliter  and  tlie  transverse  diameter  is  lessene<l,' and  by  tlie  loss  of 
buui'-tissue  plus  the  elfcct  of  the  kyi>hos  the  vertical  dimension  is  made 
smaller.  All  of  these  changes  interfere  with  the  respiratory  movements, 
lessening  tlie  amount  of  tidal  air,  and  at  the  same  time  there  is  often  in  each 
Inspiratory  act  a  catch  due  to  a  momentary  holding  of  the  breath  for  the 
sake  of  the  support  the  inflated  thorax  can  give  the  spine. 

SymptoniB.^ — ^The  first  symptom  is  proliably  what  may  l3e  called  the 
spinal  limp,  hut  this  is  usually  not  noticed,  as  the  step  is  the  same  on  the 
two  legs,  and  it  is  really  only  tlie  careful  carriage  of  the  trunk  to  protect 
the  afTectcd  Ikjuc  as  much  as  possible  from  the  pi-essure  incidental  to  jars 
and  sutldcM  movements.  In  young  children  the  first  complaint  is  often  of 
a  ptiin  in  the  cliest  or  stomach,  more  particularly  when  tliey  are  handled, 
the  pain  Ijeing  always  referred  to  a  place  on  a  lower  level  than  the  disease, 
except  in  cases  of  high  cervical  disease.  In  middle  cervical  and  ccrvico- 
doi*sal  locations  [)ain  n^ay  be  complained  of  in  tlie  arms.  Often,  however, 
the  [lain  is  entirely  absent.  Then  comes  the  welKknown  squat  instead  of  a 
stoop  in  picking  up  thiugs  from  the  floor,  an  instinctive  avoidance  of  spinal 
motion  and  work ;  and  later  the  carriage  of  the  trunk  erect  is  too  much 
effort,  and  the  thighs  are  grasped  by  tlie  hands,  or  extraneous  support  is 
sought.  By  this  time  there  is  probably  a  bt^ginning  kyphos,  and  examina- 
tion fiuds  this  and  also  a  well-marked  spinal  rigidity.  This  rigidity  has 
esisteil  from  the  earliest  stages  of  tlie  disease,  and  could  have  been  found 


'  Lovett,  Transactions  of  the  American  Orthopaedic  Aieociatioiii  p.  182. 

'  Schapps,  Tmn&actiona  of  the  First  Pan-American  Medical  Congress,  p.  581. 

«  Ibid 
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more  or  lesa  easily  by  exarainatioD.  It  is  here,  as  in  other  locationSj  a 
toaic  contraction  of  the  muscles  to  prevent  motion  between  the  individual 
vertebne,  and  to  hold  the  spine  so  that  it  shall  aet  as  a  whole  and  avoid 
loralized  efforts  or  strains.  It  lasts  until  the  very  end  of  the  pathologic 
progress,  and  its  presence  is  always  evidence  of  active  disease.  It  is  the 
most  important  symptom,  from  a  diagnostic  stand-point,  as  it  precedes  the 
development  of  the  kyphos  and  makes  an  early  diagiioBis  a  possibility,  and 
it  is  a  condition  that  should  always  be  lo^jked  for  in  cases  where  pain  in  the 
cheat  or  stcmiac^h  is  complained  of.  Its  demonstj-atiou  is  simple,  and  is  done 
by  laying  the  child  prone  and  lifting  the  lower  limits  and  pelvis  l)y  the  Icet 
from  the  table.  If  the  normal  flexibility  is  present,  the  lumbar  spine 
ejttends  and  tiie  chest  is  not  lifted.  If  there  is  rigidity,  the  spine  lifts  as  a 
w^hole  and  without  the  development  of  curves.  If  in  this  exam  inn  tiou  the 
evidence  is  negative,  tlie  child  may  be  turned  over  and  the  knees  doubled 
up  to  the  chin,  a  motion  which  is  quite  an  im possibility  if  there  is  any  ver- 
tebral tuljen*ulosis.  Both  of  these  manipulations  must  Im?  made  with  Judg- 
ment and  geotlent»ss,  for  a  slight  amount  of  rough  handling  may  be  a 
trauma  to  a  jwjssibly  tulwrcnious  region. 

The  tuberculous  al>scess  of  vertebral  disease  occurs  in  about  one*fifth 
of  all  cases,  being  less  often  seen  iu   cervical  disease^  more  lrtM]nently  in 
dorsal,  and  most  frequently  iu  lomhan*     Cervical  abscess  may  open  into 
the  pharynx  or  cesopliagus,  or  may  de«?ond  into  the  posterior  nietliastinnm 
and  {K>int  in  an  iutcrt*ostal  space ;  or,  escaping  from  tlic  prevertebral  fascia, 
it  may — ^but  very  rarely — open  into  the  tracliea  or  bronchi,  or  point  under 
the  skin  by  the  side  of  the  sterno-mastoid  muscles.     Doi'sal  abscess,  high 
up,  points  in  the  interwstal  sjiaces;  lower  down,  it  is  apt  to  pass  beneath 
the  ligamentnm  aivuatum  internum  and  form  a  psoa"?  abscess.     Abscesses 
arising  in  the  lumbar  ivgiou  may  form  in  the  iliac  fosaa  or  lower  down  in 
the  pelvis,  escaping  then  by  the  great  sacro*s<*iatic  foi-amen  ;  or  lliey  may 
follow  I  he  psoas  muscle,  jxiinting  at  the  saphenous  0{H?uing  in  tlie  thigh  or 
behind  the  great  trochanter ;  or  they  may  appear  posteriorly  w^  lumbar  ab- 
scesses.    Rarely  do  they  ojieu  into  any  ot*  tlie  hollow  viscera.^     The  recog- 
nition of  these  ctjllectious  of  fluid  an<l  semi-fliud  matiTial  is  not  usually 
difficult,  fluctuation  being  generally  very  easily  appreciated  in  them,  even 
before  they  have  appeared  as  snjx'rfieial  swellings. 

The  aim  of  treatment  is  the  classical  one  of  securing  rest^-c^ssation 
from  work — for  the  affected  bones.     This  maji  l^  accomplislitKl  most  per- 
fectly by  recumbency,  less  perfectly  by  ambulatory  methods.     Tlie  hitter 
jlan  uses  a  brace  or  a  **  jacket,'*  tlie  former  confines  the  patient  to  a  irame 
^JT  a  stretcher. 

In  all  cases  of  veHebral  tuberculosis,  of  whatever  location,  the  recum- 
^Dent  plan  is  to  be  chosen  for  the  acute  or  the  deforming  stages.     Patients 


*  Town&endf  Transactions  of  the  American  Ortbopffidic  Aaaociatlon,  p.  164. 
»  Tubby,  Deformitieg,  pp,  17-19, 
Vol.  v.— 68 
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when  rccumb€iit  are  materially  longer  tban  when  standi og,^ — that  i«,  tbere 
16  less  intervertebral  pressure,  and  the  pressure  of  the  sui^erioctinitient 
18  quite  removed.  There  h,  moreover,  a  direct  posterior  lever  action  from 
the  upward  pressure  of  the  supporting  suriace  on  the  kyphos,*  and  it  it 
possible,  in  addition,  to  make  direct  spinal  traction  by  gnisping  the 
above  with  a  sling  attached  to  the  head  of  the  frame  and  the  fnlvis  or  tht 
limbs  below  by  a  belt  or  by  ortlinary  traction  plasters  attached  to  tlie  UkA 
of  the  frame,  and  l»y  this  means  rest,  both  tijat  from  ordinary  work  and 
physiologic  rest,  may  be  quite  sui'ely  attained.  The  method  does  not  ooo* 
template  house  confinement,  for  on  these  frames  an  out-of-door  life 
sil>k\  and  even  long  journeys  may  be  taken,  and  the  plan  should  be 
fulloweij  until  a  gain  in  tlie  general  condition  of  the  chihl,  atid  QepociaI]y 
gain  in  IxKly  weight,  give  evidence  of  a  cei^satiou  of  the  |iatbologic 
and  tiic  commencement  of  repair. 

There  are  certiiiu  points  whicJi  are  of  moment  in  oonstructiiig  a 
to  suit  the  nee^ls  of  these  cases.  Tlie  material  is  iron  pipe,  th 
of  au  ineli  in  size  for  the  smaller  cases  and  larger  for  larger  chi 
must  be  from  ten  to  fitVeen  centimetres  longer  than  the  child  ami  a  lii 
wider  tban  the  shonldere.  The  sii|>porting  material  is  canvas,  No.  2  fur  ti* 
smaller  cases  and  thicker  for  the  larger  children.  Thk  is  t4>  be*  b« 
and  fitted  with  eyelets,  and  mast  then  be  a  little  smaller  tliau  the 
measurements  of  the  frame,  so  as  to  allow  for  some  ntnetching.  It  ui  to  bi 
lactxl  on  the  frame  a,s  tightly  as  possible,  the  corners  being  fj  *  ftnlL 

and  aflerwanls  the  sides  and  ends  s<:rjxu'iitely.     A  narrow  o\    .  ,  the 

edges  hemmed  and  hammered  flat,  is  pmvided  for  urination  and  dcfi^fmtioii. 
It  should  lie  alMut  fifteen  by  eight  centimetres  in  sixe,  longitudirmlly  [ilnecd, 
and  its  centre  for  ordinary  cases  should  be  tfii-ee-fifths  of  the  dtstano*  irm 
the  top.  A  flap  underneath  b  to  be  arranged  to  close  this  oftening  whfit 
it  is  not  in  use.  Padded  straps  of  webbing  are  arranged  t4»  poas  anHwi 
the  shoulders  and  axillae  and  across  the  chest.  In  cervical  and  crrrioih 
dorsal  cases  loose  |>ads  or  pillows  are  made  to  lie  behind  Uie  neck  mail  mp- 
port  the  spine.  In  dorsal  disease  firmer  similar  (jada  are  dewed  to  tkf 
canvas  so  that  they  will  press  upon  the  kyphos,  lying  on  either  side  of  tb 
spinous  proa^s.^cs  and  against  the  transverse  proceHses.  These  shoisM  b 
from  one  and  a  half  to  two  centimetres  thick  and  fifteen  eetititi»eln»i  widt 
and  long  enough  to  rcacli  the  whole  length  of  the  kyphos.  A  aofter  piil 
may  be  made  to  support  thg  lumbar  spinc^  and  another  may  be  ptil  aaJtf 
the  lower  extremities  to  protect  the  heels  and  relax  the  flexors.  The  pdfii 
and  thighs  are  to  be  fastened  to  the  frame  l>y  broad  bandages.  Undematk 
the  eauvas  at  the  level  of  the  kyphos  broad  strajjs  of  webbing  p8^  final 
side  to  side,  fitted  with  buckles  to  regulate  tension,  and  by  the  n-griboifi 
of  this  greater  or  less  upwanl  pressuix*  may  be  made  against  the  anivn^ 
centrulling  to  a  nicety  the  amount  of  |x»sterior  leverage  to  be  timd.    Pnl- 
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leys  may  be  placed  at  head  and  foot  for  spioal  traction  by  weight,^  or, 

iustead  of  pulleys,  simple  nprights  between  Avhieh  the  patient  may  be 
definitely  fixed,  or  traction  may  l>e  made  by  elastics.  The  patient  lies 
direetly  on  the  canvas,  the  anus  placed  just  l>elow  the  npper  end  of  the  oval 
hole,  and  he  is  to  be  gently  rolled  on  one  side  once  a  day  for  an  alcohol 
sponging  of  the  back  and  its  |i<:>\vdering  with  a  talcum  powder.  8nt!icient 
warm  blankets  are  to  envelop  both  chihl  ami  frame.  In  certain  cases  it 
may  be  advisable  to  bend  the  side  bars  m  order  tliat  the  frame  may  be 
slightly  convex  longitudinally  and  the  patient  He  with  the  entire  spine  in 
a  position  of  extension,  or  tlie  side  bars  may  l_>e  L)i'nt  forward  only  at  the 
region  of  the  kyphos  and  in  such  a  manner  as  to  fit  the  deformity  and  sup- 
port it*  In  certain  otlier  cases  where  the  maximal  amount  of  immobiliza- 
tion is  necessary  it  may  l>e  best  to  fit  a  spinal  brace  of  the  usual  posterior 
lever  type  which  the  child  shall  wear  when  on  the  frame.  This  same 
method  may  be  followed  in  milder  cases  where  the  use  of  the  frame  is  ex- 
pe<'ted  to  he  comparatively  brief  and  witli  the  intention  of  accustoming  the 
child  to  the  brace  before  it  gets  np  to  go  about. 

After  the  acute  stages  have  passed,  the  deformity  having  ceased  to  in- 
crease and  the  general  health  having  improved,  as  evidenced  chiefly  by  a 
resumption  of  developmental  increase  in  weiglit,  the  child  may  be  taken 
from  the  frame  and  fitted  with  ambulatory  apjiaratus,  a  brace  or  a  jacket. 

The  brace  employed  should  Lie  on  the  posterior  lever  principle,  and  of 
these  tlie  Taylor  bmee  is  the  type,  illustrated  and  diseribed  in  the  original 
article.^  The  apparatus  hiis,  however,  its  limitations,  for  it  is  only  in  mid- 
dorsal  cases  that  its  leverage  principle  can  be  efficiently  applied,  approach 
of  the  disease  Iwalion  to  either  end  of  tlie  spine  shortening  that  arm  of  the 
lev^erand  lessening  power;  and  even  in  mid  dorsal  cases  its  action  is  limited 
by  the  ability  of  the  skin  over  the  tmnsverse  processes  to  bear  pressure. 
That  the  skin  cannot  possibly  bear  the  amount  of  forward  pressure  neces- 
sary to  carry  out  the  idea  of  the  brace  and  ti^ansfer  the  weight  of  die  super- 
incumbent portion  of  the  trunk  from  the  bodies  of  the  vertebrae  to  their 
articular  processes  tias  bei-n  shown/ and  probal)ly  the  brace  is  nothing  more 
than  a  very  jKTlWtly  adjusted  splint^— that  is,  a  restrainer  of  motion. 
There  are  certain  forms  of  chest  deformity  whicli  stultify  the  action  of  this 
brace,  as  do  all  forms  which  so  thrust  forward  the  stenuim  as  to  make  its 
anterior  surface  look  fonvarrl  and  upward,  for  a  brace  ap])Iied  to  such  a 
case  not  only  does  not  extend  the  spine  but  actually  flexes  it.  It  is  still, 
however,  for  cases  of  moderate  deformity  situated  between  the  sixth  and 
tenth  dorsal  vertebne,  the  preferable  appliance. 

For  cases  Ix'low  the  tenth  dorsal  vertebra  the  plaster  of  Paris  jacket  is 
the  best  apimratus.     The  jacket  is  a  splint  applied  to  the  trunk,  andj  in  so 


*  Scbiipps,  loc*  cit. 

»  H.  L.  B.  ami  IL  W.  C,  The  Children's  Hospitalj  Boston,  p,  143. 
'  Roberts,  voi  ill.  p,  1038  of  thh  Cyclopiedm. 

*  Lovctt,  Medical  News,  February  29,  1896, 
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far  as  its  contents  are  constautly  changing  in  shape  and  aiJEe,  its  adiofi 
splint  is  far  ihmi  pcrteot,  as  can  lie  .seen  in  any  casa  where  m  Smatamm  hm 
had  to  be  cut  over  st>me  spinous  prooesBea.  As  a  means  of  elongating  the 
spine  by  lifting  the  iip|»er  seg:nient  and  so  taking  %veigbt  off  the  afiboUsI 
bunes  it  has  been  feliuwu  to  Ik?  lil'^y  lacking,  the  height  of  childreo  Willi 
without  the  jacket  not  being  ditlerent/  But  still  it  is  by  far  the  best 
at  comniand  for  ambulatory  treatment  of  easesof  dorso-binihnr  and  In 
location,  and  gi^spiiig,  as  it  does,  the  jx-lvis  below  and  the  liioraaE  ab«»%^,  it 
confers  the  maximal  amount  of  fixation  and  support. 

In  all  cases  above  the  fifth  or  sixtli  dorsal  vertebra  ambulatory  t 
ment  demands  that  the  apparatus  should  carry  the  head,  and  with  it 
shoulders  and  arms.     Thtjsc  forms  of  head  attachments  to  posterior  levw- 
braces  which  try  to  prochiec  extension  at  the  di»eas^  location  by  prcssorp 
backward  on  the  head  ai^e  inefficient,  in  that  the  lever,  the  cervical  portioo 
of  the  spine,  is  flexible.     For  eflScient  traction  on  the  bead  and  sodk  ex- 
tension in  the  cervical  and  ccrvico* dorsal  regions  it  is  neooseary  that  tlie 
appamtus  have  a  base  of  support  on  the  jx*lvis.     This  pemiits  the  iiae  of  a 
certain  amount  of  lifting  force,  and   in  all  cases  of  high  dorsal  or  biglier 
Icwmtions,  wheix?  the  pelvis  is  sufficiently  develoiK'd  to  t*arry  a  jadcet  or  a 
pelvic  Ix^If,  it  is  a  satisfactory  apparatus,    (Fig.  l(\.)    Tire  ht^d  is  suppaiifJ 
by  a  chin-collar,  tlie  chin  jiart  being  made  of  aluminum.     To  get  the  OfCi^ 
sary  perfect  fit  of  this,  a  jilaster  of  Paris  bandage  is  folded  around  the  lowff 
jaw  as  far  hack  as  the  anglej  and  when  it  is  set  it  gives  a  negative  moiti 
of  tlie  chin,  from  whicli  a  plaster  of  Paris  jxisitive  may  be  made,  ami  on 
that  the  aluminum  is  fashioned  into  shaiK*.     The  oernpital  part  is  maJf  ivf 
sheet  steel,  properly  paddid  and   leathered,  and  there  arc  put  on  either  aide 
two  book-catches  to  lastcn  into  the  prongs  of  the  fork,  the  h«>oks  beini;  <iB 
a  lower  level  than  the  collar,  so  as  to  correspond  somewhat  in  poFition  mib 
a  ctiromon  axis  of  flexion  for  the  head  and  cervical  spine.     The  fork  i* 
made  of  a  steel  rod,  strong  enough  not  to  Ix'ud  when  in  use,  bill  amUtablr, 
so  afi  to  jiermit  of  adjustment  by  wrenches.     The  attachment  to  a  jacket  if 
by  a  bracket,  as  in  the  well-known  Say  re's  jury- mast,  bat  usnallr  it  iriH 
lie  more  satisfactory  to  get  a  model  of  the  hi|iis  in  plaster  of  Paris,  by  tb 
same  plan  as  that  used  for  tfie  jaw,  and  on  this  to  have  made  in  wile  Uvlhcf 
a  liroml,  firm  jwlvic  l>elt,  which  shall  extend  tipward  to  the  doraii-laaifatf 
region.     To  this  are  attached  spinal  uprights  similar  to  tbo^  of  tli*;  Taylof 
brace,  with  the  accompanying  chest-patls,  aufl  the  spinal  tiprighta  carry  tfce 
block  which  supports  the  fork,  the  k>cation  of  the  blocrk  being  always  below 
the  kyphos.    The  fitting  of  the  leather  will  \ye  made  easier  if,  when  the 
of  Paris  bandage  negative  is  nmde,  a  single  turn  of  a  broad  nibber 
is  put  annind  the  crests  of  the  ilia,  the  ends  crosi^iug  in  front  and  I 
fastened  l>elow  and  at  either  side  and  so  far  in  adv*ance  as  not  ti>  ciitiiprav' 
the  aWomeu,^     This  brings  more  into  relief  the  bony  points.     Lsttsr, 

*  Lovett,  lrK,\  cit 
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the  leatlier  is  being  shrunk  to  the  model,  tbere  mast  be  other  etrips  of 
leather  fiustemxl  to  tlje  mtxlel  idong  the  iliac  e rests,  these  making  recesses  in 
the  inside  of  the  belt,  into  which  felting  is  afterwards  put,  so  that  the  in- 
terior of  the  belt  IS  a  perfectly  smoolh  surface,  but  the  part  which  is  to  bear 
the  weight  is  soft. 

The  treatment  of  the  absccas  of  tuberculosis  of  the  vert-ebrse  presents 
the  special  difficulty  that  it  is  not  often  possible  to  extend  any  operative 
measure  to  the  bone-fueus,  and  thatj  therefore,  at  the  Ix^t,  a  symptom  only 
is  ti-eatt^.  In  tliese  unsiitisfaetory  premises  evideni'e  that  the  aljscesses 
may  be  disregarded,  except  so  far  as  they  erapba^^iize  the  need  of  the  greatest 
l)ossible  attenticm  to  their  liony  source,  is  wele<:ime.  It  is  a  fact  that  under 
protective  treatment  for  the  spine  and  ex|>ec!tant  for  the  abscess  a  certain 
number  of  the  latter  are  absorbed  and  eliiuiuated.  Others  open  B\Hm- 
taneously,  discharge,  and  either  close  definitely  or  contract  to  sinuses,  ^vhich 
persist  ft^r  a  longer  or  shorter  tirac^  or  fur  the  life  of  the  patient.  Mean- 
while the  general  condition  may  not  be  appreciably  affected  by  the  pres- 
ence of  the  obscess  ;  the  absorption  or  spontaneous  evacuation  and  the  heal- 
ing of  the  sinus  are  distinct  evidences  that  retrogressive  changes  have  taken 
place  in  the  bone- focus.  Therefore  it  is  advisable  to  follow  the  prottx^ti  ve 
and  expectant  plan  so  long  as  the  geneml  health  does  not  suffer,  and,  afler 
what  has  Ijeen  said  on  the  tn^atment  of  the  spinal  lesion,  it  is  evident  that, 
if  the  aliseess  appear  in  a  i^ase  !:«:'! ng  treat eti  by  reenmlK^ncy,  that  plan  nuist 
be  continued,  and  if  the  abs<:^s3  apjiear  during  ambulatory  treatment,  the 
recumlx^nt  plan  must  Ire  sul»stitute<l  for  it. 

But  if,  during  this  plan,  the  geneml  condition  begins  to  suffer,  if  the 
moderate  evening  temperature  of  tuberculosis  changes  to  the  higher'  range 
of  a  jwssibly  beginning  chronic  sepsis,  and  if  there  is  loss  of  body  weight, 
it  is  time  to  come  more  actively  to  the  assistance  of  nature.  There  is  jios- 
sibly  a  more  delicate  and  earlier  test  than  these  two  of  higher  temperature 
and  loss  of  weight,— the  development  of  leucocytosis,  a  sign  of  the  addition 
of  a  pyogenic  infection  to  that  of  tuljercidosis,  and  an  indication  that  the 
time  when  absorption  or  an  innocuous  spoutiineous  rupture  may  Ix?  hoped 
for  has  passed  or  is  |jassing.  Under  these  circumstances  the  abscess  must 
beopcmd,  and  if  it  has  Ijceu  the  result  of  a  comparatively  neute  process  the 
preferable  plan  is  to  make  a  simple  aseptic  incision^  into  it  at  the  point 
best  suited  for  drainage,  leaving  the  evacuation  of  the  contents  and  the 
nltlmate  result  to  natural  processes.  The  dressings  of  such  %vounds  would 
be  merely  the  keeping  of  them  eoveretl  with  aseptic  gmizes  sufficient  to  ab- 
sorb the  dis<'harge.  The  same  plan  is  to  be  followed  in  older  abst^ssea 
when  the  danger  of  sepsis  cannot  be  praetit^lly  eliminated. 

If,  however,  the  abscess  is  of  h»nger  standing,  being  the  result  of  vciy 
chronic  pinjcesses,  or  if  the  bone* atfccl ion  is  apparently  receding  while  the 


L. 


1  ShttfTer,  New  York  Merliesd  Jonmnl,  Ft-bruHry  29,  1R9§, 

*  Cabot,  statement  of  Gagei  Boston  Medical  and  Surgical  Journal,  1896. 
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abscess  is  not  decreasing,  and  if  it  is  probable  that  a  pmctical  asepsis  can 
be  setnirtJ,  the  absit'ss  is  to  he  opened  at  a  formal  operation,  the  contenta 
evacuated,  the  wall  of  tuberculous  gmnulation  tissue  prefembly  disaeeted 
out/  or,  failing  tlie  puasibility  of  this,  scmped  out  by  the  finger  or  by  an 
irrigating  spoon,  and  then  any  remaining  slireds  rnbljod  off  by  sjjouges  or 
gauze,  so  that  the  surface  is  left  clean  and  in  condition  for  eatisfactor>'  heal- 
ing.^ In  the  after-ti^eatment  three  courses  are  offered.  Trustiog  to  the 
thoroughness  of  the  removal  of  the  abscess  contents,  and  disn^rding 
the  existence  of  the  l>ony  ibcus,  the  incision  may  be  stitciied,  the  cavity 
having  been  first  filled  with  an  iodoform  glycerin  mixture  if  the  operator  J 
BO  dejiii^s.  Under  tbis  method  first  intention  healing  is  uanally  secured, 
but  tlje  abset^ss  sometimes  recui-s,  necessitati ug  a  sea>nd  operation.  Second 
recurrences,  however,  do  not  often  happen.  Or  a  sinus  may  form  through 
the  cicatrix,  but  by  drainage  and  irrigation  this  may  be  made  to  heal.^  A 
second  plan  arranges  definitely  for  drainage,  a  tulje  being  passed  to  the 
deej>eet  part  of  the  cavity  and  kept  in  position  until  all  tuberculous  dis- 
charge has  ceased,  and  tliroiigh  it,  during  healing,  the  cavity  is  at  inter- 
vals washetl  out.*  A  tbird  plan  arnmges  for  temporary  drainage  by  gau-ze 
strands,  which  are  i-eraoved  after  from  forty-eight  to  seventy-two  hours,  and  i 
tlieir  track  j)ermittcJ  to  close  if  it  will  do  so.  In  the  washing  out  of  these  | 
cavities  pro{>er  solutions  of  any  selticte^i  antiseptic  may  be  used,  but  thow 
of  corrosive  sublimate,  of  a  strength  of  from  1  to  3000  to  1  to  5000,  and 
at  about  the  temprature  of  38°  C,  are  preferable. 

The  sc<:o[idary  local  etfects  of  vertebral  tuberculosis  are  showMi  through 
the  nervous  system,  the  spinal  cord  or  the  spiual  nerves  exhibiting  symp- 
toms of  disturbed  or  inhibited  function  due  to  pressure. 

The  pressure  is  due  to  the  occurrence  within  the  rigid  limit-?  of  the 
spinal  caua!  of  the  usual  phenomena  of  tubei'culosis  of  bone,  swelling  and 
hyiiertrophy  of  the  soft  tissues  over  the  tuberculous  region,  the  growth  of 
a  tumor  made  up  of  tuljerculous  tissue,  and  the  formation  of  a  tulx^rculous 
abscess.  As  the  result  of  any  or  all  of  these  there  is  a  thickening  of  the 
spinal  dura,  a. pachymeningitis. 

In  cases  of  cervical  location  the  pressure  may  l>e  made  by  the  bone.* 
Pressure  on  the  nei^^es  may  cause  only  )>aiii,  as  the  pain  felt  in  the  arms  in 
cases  of  cervical  location,  or  tliere  may  be  a  herpes  zoster  along  tlie  course 
of  the  nerve  pi'essed  on.^ 

The  fixKjuency  of  the  occurrence*  of*  pressure  paraplegia  may  be  put 
at  from  one  case  in  six^  to  one  in  tliirteen.*     As  regaixls  the  n^iou,  the 


^  Cheyne,  Tul>erciilouB  Disetise  of  Bcrnes  &nd  Jointed,  p.  859. 

'  Treves,  Opemtire  Sargery,  voi  jL  |».  734  »  Ibid.,  p.  736. 

*  H.  L.  B.  and  H.  W.  C,  The  Chiidreii's  Httspitttl,  Boiton,  p.  159. 
'  Parkin^  BritUh  Mt'dieal  Journuil,  1B94,  voL  ii.  p.  699, 

■  Aalibj  »»d  Wricjbt,  The  Dis43aacs  of  Childi^n,  p.  670, 

'  Mycra,  Transactions  of  tln^  Ajnericftn  Orthopoedic  ABgocjation,  1890,  p,  209. 

*  Little,  quoted  by  Tubby,  Dofyrniitiefi,  p.  23. 
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number  ooeur  in  the  raid-dorsal,  the  next  largest  number — about  a 
third  aa  many  as  the  largest — in  the  lower  dorsal,  and  the  dorso-lumlmr  and 
cervifal  follow  with  stil!  fewer.  The  symptom  usually  supervenes  about  a 
year  or  a  year  and  a  half  after  the  bnginniug  of  the  di^sease,  and  it  Imts 
from  a  few  months  to  a  year  in  most  cases,  but  may  last  several  ycars^  or 
even  for  life.  Seeond  or  third  attaeks  are  not  iiniTnnnirin,  the  patient 
finally,  perhaps,  recovering  from  them  all.  The  condition  may  develop  in 
the  course  of  carefully  niauagwi  cases. 

The  iuvasion  is  usually  slow,  easy  fatigue  and  muscular  w^eakness  pre- 
x)etling  any  paralysis,  and  at  the  same  time  ejcaggerated  knee  jerks  and 
ankle  clonus  arc  preseut.  The  weakness  inercasc^s  to  complet^^,  paralysis 
with  exaggeration  of  all  reflexes,  then  spasmodic  contractions  occur  which 
may  result  in  contractures  with  deforming  positions  of  tlie  lirahs  and  ex- 
tremities, and  later  paralysis  of  the  sphincters  of  the  bladder  and  anuSj  and 
very  likely  the  development  of  bed-sores.  In  the  severer  cases  paitilysis 
of  sensatiou  occurs,  knee-jerks  and  other  n}flexe3  may  disapi>ear,  and  very 
rarely  there  may  be  gangrene  of  a  portion  of  an  extremity.  Improvement 
shows  itself  by  a  gradual  recession  of  all  these  symptoms,  those  last  pro- 
duced ilisaiTpearing  fii'st 

The  prognosis  in  general  is  good,  the  percentage  of  recoveries  in  cases 
that  have  been  followed  and  the  result  definitely  ascertained  being  more 
than  seventy  |)er  cent.*  The  extent  of  the  jmralysis,  showing  the  amount 
of  the  pressure  on  tlie  cord,  is  of  prognostic  value,  those  cases  where  tlie  blad- 
der and  rectumj  and  more  especially  sensation,  are  paralyzed  not  having  the 
same  expectation  of  recovery  as  the  milder  cases  j  but  even  in  severer  cases 
recoveries  take  place. 

The  treatment  primarily  is  that  of  the  vertebral  lesion.  The  most 
careful  and  patient  following  of  the  recumbent  plan  is  imperative  if  the 
hest  possible  result  is  to  be  sec^urecK  This  is  to  be  jwrsisted  in  so  long  as 
the  general  condition  of  health  of  the  patient  Ls  good  and  there  arc  no  evi- 
dences of  any  inflammatory  or  degenerative  changes  in  the  spinal  cord.  If, 
in  such  a  case,  with  the  proper  mechanical  treatment,  the  general  condition 
begins  to  fait,  the  paraplegia  not  lessening;  or  if  the  paraplegia  jjersists 
H  very  long  time,  or  increases  rapidly  at  any  time ;  or  if  a  pressure  mye- 
litis threatens  the  integrity  of  the  cord,  it  is  evident  that  the  treatment  of 
the  original  lesion  is  not  suflicing,  and  sj>ccial  tiTatmcnt  must  l3e  directed  to 
the  svmptom^  aiming  to  relieve  the  pressure  !)y  oix^ratioa. 

The  operation  of  laminectomy — removal  of  the  lamiufc  and  spinous 
proc-esses — has  in  the  past  nine  yt^ars  been  frcfpicntly  done  for  this  purpose, 
with  results  that  have  bec^n  good,  bad,  and  indifrerent  in  the  hands  of  all 
0{>erators,  and  this  is  inevitable  Ijecause  of  the  tuberculosis  which  is  the 
cause  of  the  ]iaraplegia  ;  but  it  is  always  undertaken  in  conditions  that  ren- 
der any  chance  of  Ivenefit  a  most  desirable  thing,  and  it  has  !jeen  followed 

'  Lloyd,  Annftb  of  Surgery,  1892,  vol.  xvi.  p.  297;  and  Bradford  and  Lovett,  p.  51. 


1080 


TUBEBCULOaiS   OP  JOIKT8. 


by  sucli  a  measure  of  success  as  to  class  it  as  a  justifiable  pnxxJure  i 
proper  cases/     At  the  same  time  the  geDeral  good  outlook  for  ihom 
even  after  long-existmg  {iampk^ia,  and  the  lack  of  BuooesB  that  but 
fullovvi-»<l  the  opLTatiou  make  it  iueumlx^ntoo  the  Burgeon  to  resort  tu  it 
after  protective  and  exijeetant  methods  have  faikni  aller  being  tlio 
tried.     Of  thirty-uine  children   thus  operated  on  sixteen  died,*  aiid  tliii 
may  t>e  couaidered  as  fairly  reprciseotinfi^  the  expectations  of  raortality 

The  ofK^ratiou  is  done  as  iollovvs.  The  patient  lies  on  tbe  tiible 
prone ;  pro[)er  precautions  are  taken  ai^cuust  shock.  An  incision  m 
down  on  the  spinous  processes  and  then  down  their  sides  to  the  lataifflit 
The  skin  and  muscles  and  all  tissues  down  to  the  lamina  are  di 
lii'teiJ  from  the  b<jues  by  seal|R'ls  and  elevators  and  pushed  to  eithfS* 
Hemorrhage  is  control le<i  by  pressure.  The  spinous  processes  are  ranovel 
by  bone  forct*ps.  Tlie  larainse  are  divided  at  their  outer  end-  *  nqr*i 
Baw  or  by  laminfe  forct^ps*     With  a  scalpel  the  fibrous  and  lig^r  ^  u§^ 

sum  are  cut,  beginning  below,  and  the  plate  of  lamina3  lifted  and  lomtMl  Ufs 
the  upper  attachment  being  left.  This  exposc^s  the  canal,  and  any  patina 
logical  condition  found  auust  be  properly  dealt  with,  abooeeees  opeocsd,  tu* 
bercnious  gmnulomata  i-emoved,  and  sequestra  and  other  detritus  takes 
away.  It  will  but  very  i-arely  be  necessary  to  open  tlje  dura«  The  pliti 
of  lamince  may  be  detached  or  replaced  and  covered  in.  Drainage  by  tubr 
is  to  be  provided  and  the  niuseles  and  skin  sutured.  If  the  origioallT 
planne<i  o[>emtion  does  not  cause  return  of  pulsation  to  the  com|in!as4 
cord,  it  is  riji^ht  to  remove  more  laminae  above  or  below  until 
cord  is  reached. 

After  the  operation  the  recumbent  treatment  must  be  continued  until  ill 
the  paraplegic  symptoms  havedisapix^aitHl  and  the  hpiue  has  become  fltroic 
enough  tu  support  the  weight  of  the  patient.  When  the  erect  podtnfe  li 
assumed,  the  spine  must  be  supported  by  a  proper  brace,  which  should  bl 
worn  a  lung  time.  Even  in  cases  whei-e  the  lamiiue  have  beeji  reoKmi) 
the  strength  of  the  spine  is  not  seriously  impaired,  provided  the  patiail 
recover  from  the  tubeivulosis. 

THE    FORCIBLE    CXJltBECTION    OP    THE    DEFORMITT   OF  YBBTBaRAl* 

TUBERCDIjOSES. 

During  the  past  two  yeai^  there  has  been  a  return  to  t!ie  methodt  rf 
Hippo<Tales  and  Anibroise  PtirC*  in  the  treatment  of  the  kyphfis,  whicbli 
the  most  obvious  evidence  of  tubi?reulosis  of  the  vertebrte.  The  pmetiet 
was  rcinaugurattMj  by  Dr,  Calot,  of  Berck-sur-Mer,*  who  reported  thirty* 
seven  cases  with  no  di^ths^  immediate  or  remote,  no  [lanilyscBy  and  but  Um 


>  Lane,  DHtbh  MiMlteiil  Jaarruil,  1891.  vol.  ii.  p,  1H9;  and  189S,  toL  U  pi  Itftf 

Parktn.  Britiftb  Mutlkul  Jouniol,  IS^t  voL  ii.  p.  69D. 
'  Lloyd,  loc,  i'it 
*  Antmlcti  de  Cbinirgie  et  d'Ortbop&Iie,  December,  189& 
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abeoeeses  sociiieiit  to  the  operatiiin ;  furtlicrmore,  throe  abiceflaGS  existent  at 
the  time  of  the  operatiua  l>ec*ame  absorbed*  His  techu  iqiie  was  to  have  strong 
trat'tion  made  on  the  liead  and  feet  by  assistants,  the  pati(nit  biiikg  pione, 
and  then  to  liimself  press  on  the  kyphos  with  sufficient  force  to  extend  it 
at  the  point  of  imthologic  flexion  ;  and  he  not  only  eorrected,  but  over- 
C5orreet*'cl^  the  a<*t  being  aee<>nij)anie<l  in  tlie  bones  inijilieated  by  eraekling 
and  breaking,  which  eonld  he  felt  by  the  oiM-Tutor  and  heard  by  the  by- 
standers. The  patient  was  then  put  in  a  plaster  of  Paris  jat^ket  or  splictj 
which  tirmly  gi-asixd  the  !iead,  trunk,  and  pelvis  and  maintained  the  cor- 
rected jKJsition,  This  first  apparatus  renin lueil  in  jilaee  three  or  funr 
months,  and  was  then  followed  by  a  second,  and  perhaps  a  t  hi  I'd,  each 
remaining  a  similar  time.  Keenmhency  was  enforced  ibr  thit*e  njonths, 
after  whicli  the  patient  got  up  and  walked.  By  tlio  ninth  moiilli  Dr.  Calot 
oonsidere*l  that  repair  and  t^jusolidation  were  complete.  In  eases *in  wlilch 
the  deformity  was  very  rigid,  from  consolidation  of  the  affectcil  boues^  Dn 
Calot  did  a  cooeifnrn>  ostccctomy,  removing  spinous  and  articular  prcreesses 
and  the  corresponding  trans %*crse  processes  and  portions  of  the  ribs,  and 
then  did  an  osteotomy  uf  the  bodies  at  the  apex  of  the  kyphos;  although  he 
considers  t!iat  in  old  cases  this  will  be  rarely  iudispcnsuljle. 

The  plan  had  been  foreshadowed  by  l)r,  B.  E,  Hadra,  of  Galveston, 
Texas,  wlio  had  straightened  a  fractured  and  ky photic  spine,  and  had 
wiix?d  the  spinous  processes  to  each  other  in  1890,  and  meutiont^l  the  [)os- 
sible  doing  of  the  same  tljing  for  the  detbrmity  of  vertebral  tuberculnsts. 

Since  Dr.  Calot ^s  memoir,  other  surgeons,  American  and  Eui"o|jean,  Imve 
practised  the  method,  with  the  result  that  its  applicability  and  limitations 
are  fiiirly  well  made  out. 

The  tivatraent  is  plainly  addressed  to  the  symptom-deformity,  just  as 
are  other  forcible  correal ious  applied  to  deformities  and  malpositions  fol- 
lowing tuberculosis  in  diflercnt  parts  of  tlie  bixly*  In  the  spine,  too,  as  in 
otlier  regions,  the  deformity  is  the  result  of  a  functional  malposition  wljich 
has  become  (>ermanent,  plus  a  changed  nmtnal  relation  of  tlic  implicated 
bones  due  to  pathologic  changes  in  their  Hha|>e  and  conse(|ueiitly  in  their 
tneiL'hrtnical  action.  It  should,  therefore,  be  expected  that  tlic  forcible  v(tv- 
rectioD  would  he  of  benefit  in  so  far  as  it  removed  a  deformity  due  urigi- 
Qally  to  a  functional  malpositicm  which  had  become  jiermauent,  hut  that  it 
^ould  be  valueli'ss  in  cases  where  bone  disease  and  destruction  had  so 
changed  ehaiM's  and  rehitions  that  new  mechanical  conditions  exist4'd.  On 
the  pathologic  process  itself  the  result  is  not  definitely  known ;  all  that  can 
be  stiiil  is  that  in  otlier  parts  of  the  body  trauma  aggravates  tubcnulous 
osteo-arthritisJ  It  is,  however,  concei\'able  that  early  in  a  ciise,  before 
there  has  been  much  bone*dcistruction»  and  before  consolidation  has  taken 
place,  the  gentle  straightening  of  a  flexed  spine  may  nOieve  tfic  inti-rvcrte- 
bral  pressure,  secure  more  jjcrfect  rest  for  the  bones,  and  put  tliem  in  the  best 

1  Menard,  La  Press©  M^.,  Ko.  67,  189L 
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position  for  recovery,  just  as  a  similar  plan  in  the  management  of  hi 
tubcTcniu^is  results  io  a  betterment  of  forulitions,  Lat-er  in  tlie  ctjane 
a  case  where  the  markedlj  prominent  deformity  is  the  outward  stgn  of 
Ixine-destruetion  the  oblitemtion  of  the  curve  ojM^ns  up  i^pacps  bet 
remnants  of  the  vertebnil  bodies,  and  these  spaces,  ful lowing  the 
rule  of  bone  tiiljerculoisis,  are  not  filled  with  bone,  bat  with  fibrotts 
or  there  may  Ijq  no  reparative  act  at  all » and  tlie  spacer  may  remain 
joints  bounded  by  caseous  and  diseased  tissues.*  That  abscoorico  may 
the  operation  is  obviously  true,  but  they  are  such  eon^stant  aceoni|moinieDtt 
of  the  disease  that  it  is  not  possible  to  credit  tliem  to  tlie  prf»cc<lure;'it 
the  same  tiuie^  experience  in  forcible  corrections  in  other  locatic^nd  leatk  Io 
tlie  expectation  that  abscess  would  be  a  more  common  eomplieaiioii  io 
submitted  to  this  operation  than  in  others.  Farapl^ta  seems  not  to  bt 
causeil  Ln^  the  operation  nor  to  follow  it;  and  of  five  cases  with  exi^tiiif 
paraplegia^  it  was  recovered  from  in  three  cases  and  l^aened  in 
tins  apparently  because  of  the  straightening.^ 

The  cases  that  are  amenable  to  this  plan  are  limited  in  numlwT, 
are  those  in  which  the  disease  is  recent,  the  angle  of  curvatum  a  cliangiaf 
one,  the  ]>atient  under  twenty,  the  general  health  fair,  and  the  disease  omC 
so  active  as  to  give  rise  to  general  (constitutional  disturbance*  IjOwerdowJ 
and  lumliar  curves  are,  cmierls  paribus^  the  most  suitable  for  rpdurtiaa. 
Patients  who  Lave  other  tuberculous  foci,  or  much  wasting,  or  cxHigli  «r 
respiratory  trouble,  or  aliscesses,  or  in  whom  firm  ankylosis  has  taken  pbci 
or  considerable  alteration  in  the  shape  of  tlie  tliorax,  or  the  cur%-e  is  ia  tb 
cervical  region^  or  who  are  over  twenty  years  of  age,  are  entirc*ly  tinsyitid  ^ 
for  the  o[>eration/ 

In  the  technique  the  jjlan  of  Calot  has  l>een  variously  modified. 
ojjcrations  have  bL*t*u  done  without  an  aniesthetic,*  l>iit  usuiilly  one  is 
Plaster  jackets  are  best  applieil  with  the  subjei^t  in  the  prone  boricoiitil 
position^  especially  in  young  chihiren  with  the  deformity  below  the  ninti 
of  tenth  doi^al  vertebra.  lu  all  otiier  causes  it  is  best  to  susfkcod  the  palkflt 
by  the  feet  or  knees,*  Or  the  child  may  be  kept  prone  during  the  ftppi** 
cation  of  the  jacket  and  suspended  by  the  feet  for  the  extension  of  tbe 
apparatus  to  and  about  the  head.  In  place  of  the  plaster  of  Paris  appaa^ 
tus,  a  brace  of  iron,  like  a  double  Thomas  hi}>-joint  splint,  but  fiiii4#  1ft 
extend  up  to  and  support  the  lu^d,  may  be  used  J 

In  spite  of  the  optimism  of  Dn  Calot,  in  no  ease  should  thr-  rv        -* 
be  shorter  than  it  has  been  hitherto  under  the  ortlinary  plan  of  imm 


*  Miirrajt  Britieh  Medical  Journal^  Dpceniber  4,  1R97. 

*  JotieSj  Liverpx)!  Mfditvi-Chirurgiciil  Juurtiii)*  Jantuiy,  1898. 
'  JoneSf  k)C  cit. 

*  Tubbj,  Practitioner,  Januarji  1898. 

*  J  ones,  loo.  cJt. 

'  KkU<^m,  Jfoiirnfll  i>f  the  Americau  Medical  AMOcimiun,  Miuxh  26»  \^S^ 
^  Joni^Sy  toe.  cil. 
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tion  and  rest,  for  the  manipulation  is  directed  entirely  against  the  symptom- 
deformity,  and  in  no  way  controls  the  progress  of  the  tuberculosis.  Nor  is 
the  operation  entii'ely  devoid  of  danger,  for  a  case  is  reported  to  have  died 
during  it,*  and  others  have  died  afterwards  of  generalized  or  meningeal 
tuberculosis,  and  thus  cast  on  the  operation  the  suspicion  of  l)eing  the 
occasion,  at  any  rate,  of  the  extension  of  the  disease. 

1  Vulpius,  Cent.  f.  Chir.,  December  11,  1897. 
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By  JOHN    H.  PACKAHD.  M.D. 


The  views  presente*!  in  my  fornier  article  on  this  subject,  in  vol  ill  of 
this  work,  do  not  seem  to  nie  to  need  eniL^iidation,  and  la  the  nim  yvm 
that  have  jmsseil  since  that  cliiipter  wiis  prejmred  the  adtJItious  to  the  I 
tnre  of  this  branch  of  sui'gory  have  been  merely  ree<jr<ls  of  ob^rveJ 
The  material  of  this  supplementary  paper  will  therefore  cunsbt  of  a 
of  these  reports, 

A  matter  of  much  intei-est,  but  as  yet  in  its  infancy,  is  the  use  of 
E5ntgen  niys>  or  skiagraphy,  in  the  diagnosis  of  injuries  of  the  boi 
joints.  Withingtun  '  has  rtN.'ently  reported  a  case  of  fracture  of  the  hum'Ttif 
by  muscular  aetiun  in  a  boy  fifteen  years  old,  with  a  ski^ni|)h,  which 
shows  not  only  the  lesion,  but  tlie  line  of  junction  of  tlie  epiphysis  willi  ike 
shafl.  The  grapliic  description  of  Profc^ssor  Keen  in  the  pr^ent  voliuDt 
is  a  correct  exposition  of  our  knowledge  of  the  subject  at  this  data 

FRACTUREa    , 

FRAGILITAS  OSSItTM. 
A  curious  case  of  fragility  of  the  boms  has  been  reported  by  Plici|tie^' 
the  child  sustaining  fourteen  fractures  witliin  the  first  three  and  a  half  ynfl 
of  its  life.  It  is  stated  that  the  mother  and  the  ^»^mndmother  haJ  al^  M 
numerous  fractures,  and  an  older  brother  lis  well  as  a  younger  sister  w* 
rachitic.  This  child  at  tlie  time  of  birth  had  a  double  fracture  of  mk 
humerus.  When  two  months  old  the  right  elbow  was  broken,  and  agvs 
two  months  later.  Four  months  after wartis  there  was  fracture  of  the  rigli 
humerus,  and  tlie  siirae  bone  gave  way  six  months  later,  and  a^in  after  tl» 
la{)se  of  fourteen  months,  the  child  being  then  two  years  and  four  roaatb 
of  age.  Two  months  later  the  right  leg  was  broken,  and  two  months  i/kf 
tliat  the  right  tJiigh,  At  t!iirty*niuc  months  there  \vi\^  fnietun*  of  the  «lf^ 
num  as  well  as  of  the  right  humerus,  and  two  months  after  tliat  the  latter 
bone  gave  way  again.  It  will  be  noted  that  the  fractures  wereneariyiB 
on  the  right  side,  a  tact  wiiich  seems  to  favor  the  idea  of  some  on^fW 
condition  of  the  central  nervous  system. 
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A  child  two  years  old  was  recently  shown  by  Gutbrie  to  the  Medical 
ciety  of  London,*  who  had  prt^Bented  fur  about  fcmr  mouths  bluish  swell! ^ 
in  tliQ  ft  mora,  clavicles,  and  left  humerus,  which  by  skiagraphy  were  sho^ 
to  coires^jKjnd  to  fracrturos.     These  lesions  were  8Up|K»9ed  to  he  due  to  scol 
bntie  taiut. 

Ill  wnnection  with  this  case^  Morgan  mentioned  that  of  a  child  age 
seven,  seen  by  hira,  who  bad  eighteen  fi-actures.  He  thought  that  the  fac^ 
that  the  Ixmes  had  given  way  in  the  shafts,  and  not  at  the  epiphyseal  junc- 
tions, waa  against  rhe  idea  of  scurvy. 

INTRA-UTERINE   FHACTURES. 

On  inira-nierine  fracturi^  there  have  Ihh}u  publisbod  two  interesting 
tlicses,  one  by  Vilcoq  in  1888,  the  other  by  HoUorbuscb  in  1893.  The 
latter  author  notes  that  the  riglit  leg  is  the  piirt  most  frequently  affcctetl, 
and  dwells  nix>n  the  fact  tliat  such  lesions  are  often  accompanied  by 
malformations  or  tlefet^ts  of  development  of  the  c<:jrre:?prjndi ug  feet. 

Janicke*  has  recorded  the  case  of  a  girl  seen  by  him  w^hen  she  waa  a 
year  old,  who  had  been  borti  with  the  left  leg  bent  at  an  angle  salient  for- 
wai^l  at  about  the  junction  of  the  middle  and  lower  tlnrds.  At  the  outer 
edge  of  the  flole  of  the  right  foot  there  was  a  furrow,  due  to  the  position  of 
the  two  legs  when  the  child  wa,^  within  the  womb.  The  cause  of  tlie  frac- 
ture of  the  left  leg  does  not  seem  to  have  been  determined.  Section  of  the 
tendo  Aehillifl  and  excision  of  a  wedge  of  bone  had  been  performed,  but 
with  very  little  benefit. 

FRACTURES   DURING   BIRTH, 

Wyeth'  records  a  case  in  which  the  femtir  gave  way  at  the  trochanterg 
tinder  traetinn  in  a  case  of  breech  prescnitation.  A  plaster  dressing  was 
applied^  and  a  gcxxl  result  obtaiuBl. 

Milliken  *  has  re|K>rted  an  instance  in  which  a  child  l>orn  after  a  tedious 
lalxtr  was  noticed  on  tlie  second  day  to  have  tlie  left  arm  hanging  limp. 
On  careful  examination^  the  diagnosis  of  separation  of  both  the  npjjer  and 
lower  epiphyses  of  the  humerus  w^as  made.  Antero-posterior  splints  of 
pastclmard  and  a  starch  liandage  were  applietl^  and  by  the  thirtieth  day 
union  was  firm,  with  some  excess  of  callus.  Extension  of  the  elbow  ysus 
somewhat  limited. 

NON-UNION. 

Reference  may  l>e  made  to  a  paper  by  Mr.  D'Arcy  Power*  on  ununited 

actun^  in  children,  with  an  analysis  of  seventy- two  cases  of  the  kind, 

\(  these,  the  clavicle  was  affected  in  six^  the  humerus  in  seven,  the  radius 

»  British  Modlcal  Joumal,  April  17,  1S07. 

•  Bre*liiucr  Acrztlifho  Zeitschrift,  Miircli  30,  1889. 

•  Ntm  York  Mediciil  Juumu!»  July  4,  189L 

•  Archirt's  nf  Ppdiatric8»  1S04. 
'  MediccnChirurgical  Tmaiactions,  vol.  Ixxv.,  18W. 
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in  one,  the  femur  in  twelve,  the  bones  of  the  leg  in  forty *five.*     Forty  of] 
the  children  were  males,  twenty-nine  females,  and  In  tkree  tastanccs  the  n?: 
was  not  given.     Mr.  Power  thinks  that  the  iucreasing  frequency  of 
cases  is  due  to  want  of  rest  of  the  pjirts,  and  would  ascribe  this  to  i 
in  methods  of  treatment  of  the  original  lesion.    Aa  to  the  results  id  iJie  taU 
ulated  discs,  bony  nuion  was  obtained  in  twenty-one,  improvement  m  four, 
and  in  furty-five  the  condition  was  unchanged  for  the  better. 

Sir  James  Paget*  gives  three  cases  of  non-union  in  ehildren,  all  HtmJilf 
I'esulting  in  amputations.  In  one,  a  girl  was  born  with  a  bent  leg^  wlikk 
was  broken  l>y  a  hone-setter  who  attempted  to  straighten  it  whea  i*hc  n^ai 
three  years  old  ;  union  faik'<l  to  occur,  and  five  years  after^'ards  the  Vimk 
was  removed. 

A  similar  wise  is  recorckd  by  Southam,'  in  which  a  boy  aged  six 
had  had  osteoclasis  |K*rforme<l  four  years  previously  for  bowing  o^ 
of  the  leg  •  the  limb  was  wasted,  and  union  failed  to  occur  in  spite  of  tiro 
osteoplastic  M|wration3  and  two  gratUnga  of  bone.  Amputation  wa»  tlMSi^ 
fore  performed, 

FRACTURES  OF  SPECIAL   BONKS. 

Clavicle. — A  somewhat  curious  case  is  recorded  by  Haley>  A  tiM 
three  months  old  fell  out  of  be^l  just  at  the  onset  of  an  attack  of  scarlatiDL 
Shortly  after  ret^overy  from  the  fJn-er  two  sinuses  appeared  over  the  left 
clavicle.  Nearly  two  years  later  Haley  saw  the  child,  laid  open  ihi» 
sinuses,  and  removed  a  piece  of  detacheil  lione  as  well  as  the  necrosed  mitcr 
two-thirds  of  the  clavicle;  the  wound  healed  promptly. 

A  case  of  separation  of  the  sternal  epiphysis  of  the  clavicle  by  mumiiir 
action  has  been  recorded  by  F.  Le  Gros  Clark.* 

Erdmau^  reports  four  instances  of  fractures  of  the  clavicle  in  yt«mg 
children. 

Scapula. — Wagner^  has  reported  a  ease  in  which  a  child  was  cklivmd 
with  instruments,  and  five  weeks  after wanls  the  mother  notitt^l  a  jifiHiliir 
crackling  with  the  movements  of  the  infant's  arms.  There  had  heen  no 
fall  or  other  known  injury.  The  diagnosis  was  made  of  fracture  of  ixA 
scapulas,  **lhe  fi*acture  extending  from  the  8upra-?<capular  notch  throoghtbi 
spine  and  infra- spinous  fossa.*'  CR^pitus  is  said  to  have  been  very  markal 
This  must  certainlv  be  retKirded  as  an  extraortlinarv  case. 


K  111  my  fumiiBr  urtidc  I  spolte  of  tho  liumerua  as  more  IVoquenlly  Um iOBl 
than  any  other  Ixjne,  unci  IhU  U  true  of  fractures  taken  at  all  ag«i»  aooofdlng  lotkiiM^ 
tici  given  by  Agnew  and  others.  But  in  chUdren  the  proportion  is  dlfTcreol,  aod  I  bellft 
the  statement  of  Hr,  Power,  cited  in  tho  text,  to  be  correct. 

»  Studies  of  Old  Case- Books,  London,  18flL 

*  Lancet,  June  20,  1801. 

*  Th*-*niptutic  GaTiettc,  October  15,  IB05. 

*  St.  Tlioiims's  llospiuil  Kt'ports,  1889. 

*  Medictil  Record,  October  2(5,  1806. 

f  Unirenity  Mediral  Magazine,  April,  1894. 
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BumeruB. — Separations  of  the  upper  epiphysis  of  this  bono  have  been 
recorded  by  Erdmau'  (five  cases),  by  H.  K.  Wharton,^  by  Clark,^  and  by 
Rollet/  It  seems  probable  that  this  lesiou  occurs  much  Diore  iroqucutly 
than  19  generally  sujjposod, 

A  fracture  of  this  bone  at  the  junction  of  the  middle  and  upper  thirds 
in  a  male  child  one  day  old  is  recorded  by  Gerber**  Xo  exjtlanation  of 
the  injury  was  apparent,  and  it  was  thought  to  have  been  inadvertently 
produced  by  the  nui-se  in  Ijathing  the  infant.  Recovery  took  place  in  about 
two  weeks,  with  a  thick  callus. 

Erdman  n-ports  also  five  casas  of  separation  of  the  lower  epiphysis  of 
tlie  humerus.  An  instance  of  this  kind  in  which  excision  was  jjcrformed 
with  gcKtd  results  is  given  by  MacDougalL''  Two  easels  are  ivporteil  by 
Deanesly  ^  in  which  such  a  lesion  was  followed  by  tliickening  of  the  bone 
and  consequent  ]KiraIysis  of  the  musculo-spiral  nerve.  The  ]>atients  ^vere 
boys  eight  years  of  age,  and  in  each  i-ecovery  was  brought  about  hy  mas^sage 
and  electricity. 

Elbow, — ^As  stated  in  my  former  article,  there  has  existed  some  dif- 
ference of  opinion  among  surgiH>ns  as  to  tlie  best  way  of  dealing  with 
fractures  in  the  neighborhood  uf  this  joint.  Ey  AlUs,  Kolierts,  and  others 
it  is  claimed  that  coaptation  of  llie  fragments  is  best  insured  by  placing  the 
forearm  in  a  nearly  straight  posture  with  relation  to  the  upper  arm  and  in 
supination.  They  assert  also  that  the  ultimate  usefulness  of  limbs  so 
treated  is  satisfactory. 

A  method  which  combines  these  two  ideas  has  been  advocated  by 
Lartet^and  Guedeney.^  It  consists  in  kwping  the  elbow  in  extension  until 
the  sixth  or  st^venth  (sometimes  as  late  as  the  tenth)  ilay,  after  which  the 
joint  is  flexed,  and  so  retained  until  the  end  of  the  treatment. 

By  Ltd)k)is*^  it  is  claimed  tliat  the  l>est  rc^sults  are  seenrwl  by  masBage^ 
the  joint  being  kept  iK't  ween  times  in  flexion.  This  method  doei^  nut  differ 
very  materially  from  that  of  early  passive  motion,  which  I  have  always 
employed  and  advi)catetL 

Forearm. — A  case  is  rept>rttd  by  Deanesly  ^*  in  which  a  girl  aged  six 
years  had,  iti  cunst^pience  of  a  fmcture  of  both  bones  of  the  forearm, 

*  Loc.  cit. 

•  Univensity  M^dicnl  Maj^nEinf*,  Janiifiry,  1889. 
•St.  ThomiiA^a  Hoapitul  Kepurts,  18S9, 
•Lyon  Modirai,  1801, 

*  Peflher  Med.-Chir.  Prcsso,  April  9,  1893. 

•  Edinburi^h  Me^lifuii  Journal,  Murch,  1891. 
T  Brilis^h  Medicul  Journal,  June  17,  1893. 

^fmcturcg  de  Textr^mite  iiiforieupe  do  rhumiruB  chea  leeenfanta;  trait4»ment  pur 
Tfiicteni^lon  at  \a^  supinutiun  combing  h  la  flexkm,  Fiiti^,  1889. 

'Du  truii»?mcrit  dea  Frat-'tures  du  Cciude  cbez  reiifnnt  pnr  I 'immobilisation  en  oxten- 
lion  et  en  flexion  nl tern ii lives  livec  supination,  Lyon,  1898. 

)^  Con  trill  ution  &  li^tude  des  Fnicturefi  chez  lea  enfanta  ei  de  leur  traiitjoient^  Paris, 
1891 

"  Briliah  Medical  Journal,  June  17,  1893. 
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paralysis  of  the  medi. 


c]X)6ed  and  stretched,  and 


Derve,     The  nerve  w\ 
reoovcry  gradually  ensued,  being  coraplete  in  six  months. 

Separation  of  the  lower  eiiiphyi^is  of  the  radius  has  1>een  note<l  in  two 
instances  :  by  Clark/  in  a  boy  aged  fifleen,  and  by  Shattock.'  In  tbe  latter 
ease  the  line  of  division  was  quite  elean,  and  tliere  was  detaclmieut  al&o  of 
the  sty li lid  process  of  the  ulna  ;  the  patient,  a  boy  eight  years  old,  liad 
fallen  a  distance  of  twelve  feet.  In  one  of  Erdman's  cases,  bi'fore  referred 
to,  a  girl  seven  years  old,  who  had  fallen  from  a  fence,  bad  a  separation 
not  only  uf  the  lower  epiphysis  of  the  humenis^  but  of  the  low*er  ends  of 
the  radins  and  ulna  of  tlie  same  arm. 

Power  •'^  found  in  an  analysis  of  988  collected  cases  of  Colles^a  fracture 
that  48,  or  nearly  five  per  cent.,  were  in  children  l>etween  the  first  and  the 
tenth  year  of  life^  37  of  the  sulyects  being  males  and  only  11  females. 
Between  the  eleventh  aud  the  twentieth  year  of  life  theix^  were  214  cases, < 
over  twenty -one  per  cent,  of  the  whole  number;  of  tliese  201  w*ere  in  ma 
and  only  13  in  females.  Very  j>rnhably  a  considerable  number  of  bofi 
these  sets  of  cases  were  in  reality  epiphyseal  separations. 

Reference  may  he  made  here  to  a  good  article  by  Curtis  *  on  neglected 
fractures  in  children*  Tlie  cases  desc.riljed  by  him  concern  the  clavicle,  the 
inner  condyle  of  the  hnmcriis  (with  luxation  of  the  head  of  the  radius), 
and  the  bones  of  the  forearm, 

Peivi8, — R  Winslow*  has  repr>rted  a  case  of  severe  compound  cnish  of 
the  pubic  Ixme,  with  girat  laecnition  of  the  soft  parts  of  the  pelvic  region, 
in  a  boy  aired  twelve.     Ri^*overy  was  complete. 

Femur. — The  following  case  has  been  refxirted  by  Whitman,*  A  boy 
eight  years  old  fell  a  distance  of  eighteen  ftM?t.  He  was  unable  to  stand 
after  the  aci-ideiitj  and  his  right  knee  was  much  swollen.  A  physician  who 
flaw  him  three  days  afterwards  gave  his  attention  wholly  to  this  part,  and 
in  four  wwks,  the  swelling  having  sid)side<l,  considered  the  child  to  be 
well  But  as  the  child  could  not  walk,  he  was  taken  two  weeks  later  to 
the  Hospital  for  the  Ruptured  and  Crippled.  Here  it  was  found  that  the 
limb  was  sliortened  an  inch  and  a  half,  the  fix>t  everted,  and  the  trochanter, 
which  was  broadened  and  tendri"  on  pressui-e,  was  situated  above  N6laton's 
line.  Motion,  although  painful,  was  but  slightly  limited,  the  inward  rota- 
tion of  the  foot  Ix^ing  considerably  resisted.  Recovery  took  place,  but  the 
child  lim|>cd  in  walking. 

This  rase  is  repfu'tetl  as  one  of  fracture  of  the  cervix  feraoris. 

In  a  later  article^  the  author  states  that  the  child  above  mentioned  had 


»  St.  Thomas's  flospitiil  Reports,  1889. 

'  Trnnflftctiona  of  the  Patht^Kigical  Society  of  London,  1890. 

»  Medical  Ncw«,  March  0,  I89G. 

*  Medical  Rwjord,  May  20,  lS9h, 

*  MarykntJ  Medical  Journal,  March  11,  1893, 

*  Medical  Record,  New  York,  Febmary  7,  1891, 
'  Ibid.,  February  26,  1898. 
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recovered  free  motion  of  the  joint  id  all  directions.  He  gives  also  four 
other  instances  in  which  he  claims  tu  havt^  seen  the  same  lesion  in  clultlren  : 
a  hoy  agcxl  si\%  wIjo  eighteen  wec;ks  previously  ha*l  fallen  a  distance  of 
fourteen  feet;  a  boy  aged  five,  who  nine  weeks  befoi-e  had  been  "knocked 
down  or  run  over"  by  a  heavy  carria<^ ;  a  boy  agtd  eighty  who  six  months 
before  lia^J  fallen  a  distance  of  fiftecui  feet;  and  a  chikl  two  and  a  halt' years 
old,  who  one  month  jjreviously  had  faUen  from  a  lieight  of  four  stories. 

From  the  accounts  given  of  all  tliase  fi\'e  cases  there  can  be  no  reason- 
able doubt  that  tlie  nock  of  the  bone  had  suf!cre<l  in  each.  But  the  lesion 
was  only  jmrt  of  a  general  smash  of  the  whole  of  tlte  upper  portion  of  the 
femur  by  great  direct  violence  applied  tlirough  the  trochanter.  Snch  an 
injury,  it  seems  to  me,  diifers  materially  from  the  fmeture  of  the  femoral 
neck  to  w^iieh  persons  advancetl  in  life  are  so  liable. 

Dr.  Whitman  refers  to  cases  recorded  by  Rousseau,  Hoffa,  and  Hamil- 
ton,* in  regard  to  all  of  which  the  same  may  he  said.  He  speaks  also  of 
having  met  with  several  instances  in  which  the  neck  of  tlic  bone  gave  way 
during  attempts  at  the  reduction  of  old  luxations  of  the  hip  in  children. 
In  these  latter,  the  head  of  the  hone  being  fixed^  the  leverage  exerted 
through  the  sljaft  would,  of  CTUirse,  act  as  in  the  wise  of  old  people.  But 
it  seems  to  me  that  ihe  fact  remains  that  fracture  of  the  ecTvix  femoris  does 
not  (H-cur  as  an  ordinary  uncomplieated  accident  in  early  life. 

Separation  of  the  npper  epiphysis  of  the  femur  has  been  observed  in 
three  instances  by  Brad  ton!.'*  In  one,  a  boy  sixteen  years  old,  it  was  due 
to  muscular  action  ;  eversion  of  the  foot  was  not  noted  in  this  case,  but  was 
present  in  the  other  two,  both  of  which  were  caiisc<l  by  falls  from  heights. 

McKenzie^  reports  a  eiise  in  which  the  upper  epiphyses  of  both  femora 
became  separated  during  an  attack  of  scarlet  fever  in  a  boy  four  years  of 
1^ ;  the  fi-agments  seemed  to  have  been  absorbed. 

Fractures  of  the  shaft  of  the  femur  have  been  reported  :  by  Cowan,*  in 
a  child  aged  six  months  and  twenty- three  days  ;  by  Kintzing,*  in  a  girl  aged 
nine  months  ;  and  by  Adams,^  in  a  girl  aged  four  years  and  eight  months. 
All  these  eases  endcn]  favorably, 

Lorenz^  has  reconled  an  instance  in  which  a  boy  four  and  a  half  years 
old  fractured   his  left  femur  in   the  upper  third ;  union  took  place  with 


*  In  this  caset  which  was  under  the  care  of  Dr.  J.  R,  Wotxl,  a  heaUhy  girl  sixteen 
jcnrs  of  ag«  was  eaaght  between  two  carriages.  In  spile  of  careful  treatment,  no  union 
occurred.  She  died  of  an  acute  dif^ea^  three  years  aftfrwards,  and  an  autopsy  showed 
transverse  fmctiirtj  of  the  bone  just  Rt  the  junction  of  the  head  and  neck ;  ihe  head  wafi 
pwrtitiJly  absorbed  J  and  the  other  fragment  was  rouridt'4  otl"  and  covered  with  SLtoub 
dfp<>sit. 

'  Boston  Medictii  and  Surgical  Jouniul,  March  3^  1892. 

*  University  Modieal  Mugiizine,  Novemlier,  1892. 

*  Duminion  Medical  Munthly,  Auj^ust,  18!>3. 

*  Mnrj^land  Medical  Journal,  August  23,  1890 

*  Univer&ity  Medical  Magazine,  February,  1890. 
»  Wiener  Med.  Wochenschria,  January  3  and  10,  1891, 
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bowing  outward,  and  tiie  deformity  was  only  relieved  by  a  thin 

when  he  was  ten  years  old^  extensive  section  of  the  niusclea  being  tlien  |ieN 

fornietl  along  with  linear  osteotomy. 

A  case  of  compound  commimittH]  fracture  of  the  upj>er  third  of  the  iliaft 
in  a  boy  ten  ycai'H  old,  who  made  a  good  recovery,  is  given  by  WinsJow.* 

Townsond*haa  reixirted  a  case  in  which  union  faileil  to  oornir  in  the 
femur  of  a  boy  aged  nine  until  he  was  fitted  with  a  Iiip  ^jdint,  a  high- 
heeled  shoe  lieing  pot  on  the  foot  of  the  sound  limb;  tlie  child  was  tljiB 
enabled  to  move  about. 

Furllier  exiwrience  has  convinced  me  of  llie  value  of  vertit-al  e\U 
in  fmcliircs  of  the  femur  in  childrtni,  t?sixx'ially  in  those  allivting  ilie 
part  of  the  bone.     Here  the  very  small  puivhase  allbrded  by  the  upper 
fraguicut  makes  retention  in  any  other  way  diffic-ulL     A  silicate  or 
bandage,  with  an  anterior  splint  of  slieet  zinc,  answers  perfectly  whmi 
lesion  is  seated  lower  down  in  the  sliaiL 

Separations  of  the  lower  epiphiimji  uf  the  femur  have  lx*en  tlie  sviliji 
several  articles.     My  own  ca^o,  briefly  mentioned  in  vol.  iii.  i»f  thta 
has  been  published  at  greater  length,  with  references  to  all  the  i*iise&  pfe* 
viously  reco rdcth^ 

Five  additional  instanc<;*s  are  given  by  Harie*  in  r«»rin<i'tii*n  ^-ttii  iO 
interesting  discussiun  itf  the  nature  and  treatment  of  these  injuriis^ 

In   three  of  llarte's  aises  amputation  waa  performed,  while  lO  two 
reduction  was  effec-ti^l  with  good  result.     Robson,*  Owing^/  and  Wioiil^faH 
record  instances  in  which  the  Uml>3  wer«  sjived.     MacDongalP  givw  MV 
cases  and  Clotton^  one  in  which  amjmtation  became  nt^cessary.     ClottlBV 
case  endtxl  fatally  from  ganj^rcne  and  pyfemia. 

Cases  in  which  this  lt?siou  tKM?urred  from  pathologic  iiaiiaes  have  fam 
reported  by  Jleiseubach  "*  and  Iscovesoo.^*  The  latter  sui^^eon,  treating  of 
epiphyseal  separatinus  pnxlucet]  during  attempts  at  correctiun  of  defonoititf 
resulting  from  white  swellings  (tubeiTulons  arthritis)  of  the  hip  and  km^ 
gives  two  instances  of  lesions  uf  tiiis  kind  thus  c:at»sc<l  in  each  of  thejorott 
nieutioned. 

Bones  of  the  Lff/. — -Winslow"  reports  three  instances  of  t»:v»  ic  mrjifM  :i;*i 
fractures  in  this  region  ;  two  of  tlicm,  in  boys  aged  resi^ectiv^-ly  =**vi.ii  ami 

'  Maryland  Medicul  Jnurnal,  March  11, 1893. 

*  N*>w  York  M»?dic4il  Jnumal,  Apnl  19,  18^ 
^  AnnaU  of  Gynji»ct>lo£ry  und  re<:liiitr»cs»  Noverobcr,  1890. 

*  American  Journal  ttt  the  Medical  Sc^ienees^  Jane,  I^OOk. 

*  Annflk  of  Surgery »  1889. 

*  Medical  Eword,  January  8,  180 L 
'  Loc.  cit. 

*  Edinliiirgh  M<?dical  Jourtiftl,  Mnreh|  189L 
"  St.  Thomas'?  Hu^pitJil  Rej>ort*,  1804. 
*«  Annals  of  Sunrfry,  18ft6. 

"  Cong,  fmnij.  de  Chir.,  ¥room  yeth.,  etc.,  Pftn»»  IWU 
w  Loc.  cit. 


were  cm 


whose 

amputation* 

Romniciano*  lias  reported  the  ease  of  a  rachitic  girl  who  at  eleven 
months  of  age  had  fraetiirea  of  both  bones  of  the  leg.  Union  failed  to 
occur,  and  when  ehe  was  two  years  old  a  resection  was  jjcrformed  with  good 
result. 

In  a  case  recorded  hj  Chapin,^  a  boj  six  years  old  sustained  a  fractui'c 
at  the  upper  part  of  the  fibula  by  muscular  contraction  in  turning  suddenly 
on  l>eing  sharply  spoken  to  by  his  mother. 

An  instance  of  separation  of  the  lotser  epiphysis  of  the  tibia,  with 
atrophy  of  that  bone  and  c^iuseqiient  bowing  outward  of  the  h^  and  inver- 
sion of  the  foot  by  the  growth  of  the  fibula,  has  been  reported  by  Owen,^ 
The  patient  was  a  girl  nine  years  old. 


DISLOCATIONS. 

Shouhler, — Congenital  displaeemrnits  of  the  head  of  the  humerus  have 
been  observed  by  Scudder*  (two  eases),  by  H.  B.  Robinson*  (two  eases), 
and  by  J.  B.  Robeils,*  In  all  the  dislocation  was  of  the  Imckward  or  sub- 
spinous variety.     In  one  of  Robinson's  both  sfionlders  were  afreft<:^, 

Acquired  luxations  of  this  joint  have  been  reported  by  Chambers^  in  a 
boy  four  years  old  (suijspiuoua),  and  by  Bmckett*  in  a  boy  aged  two  (into 
the  axilla),     B*ith  w^ere  easily  reduced  by  maniptilatiou. 

Elhow. — A  curious  case  is  re(*orded  by  Kelly.*  A  man  who  bad  am- 
dental  luxation  outward  and  t>aekward  of  the  ulna  stated  tliat  hij^  father, 
when  a  young  boy,  had  had  his  right  elliow  disloeated,  and  a  year  after- 
"i^'ards  the  lefl ;  reduction  was  not  eflTeetwl  in  either  case.  Two  of  the 
patient's  brothers  had  also  had  luxations  of  the  ellww. 
j  Abbott***  reported  nine  instances  of  congenital  dislocation  of  the  radixis^ 

eevon  of  them  (all  forward)  occurring  in  one  family.  These  nises  were 
Scattered  over  four  generations;  five  of  them^  belonging  lu  three  genem- 
tions,  having  been  personally  examined  by  Abljott.  In  all  flexion  and  ex- 
tension were  free,  but  there  was  no  pronation  or  .supination.  The  lesion 
Seemed  to  have  bt^en  determined  by  a  mass  of  boue  from  the  outer  side  of 
the  coronoid  process  of  the  ulna. 


*  ReTue  de  Chirurgie,  April  10,  1R9^, 

*  New  York  Meflical  JoumAl,  September  12,  18&1. 

*  Lancet,  Octobtr  3,  189L 

*  Archives  of  Pediatrics,  1890. 

*  Lwrjcet,  March  4,  1893. 

•Tmnpflctionp  of  Ammcan  Sur^jica!  A'amiatinn,  1896. 
'  Niisbville  Jfmrnal  of  Medicine  and  Surgery,  July,  1S89. 
"  Medical  Record,  September  27,  1890. 

*  Lance t,  February  25,  1803. 
«  lUd.,  April  9,  1892. 
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la  the  Other  two  joints  (in  the  hody  of  one  child  two  years  ciM)| 
right  one  was  a  hixation  of  htjth  bones  baekward,  the  left  bi-^iig  up' 
baekwaix]^  and  inwaixl,  due   seemingly  to  a  defecti\T  formutioii  of  A* 
troelilca. 

Wrid. — Moriarty'  repoi'ts  a  hixation  forward  of  this  joiut,  in  m 
fifteen  years  oldj  from  a  fall  on  the  palm  of  the  hand. 

In  an  instance  reconled  by  Gn{*pin,^  a  whole  family,  of  three  geiifm- 
tions,  had  laxity  of  the  ligaments  of  the  wrist,  so  that  tlie  head  of  tJie  ulna 
was  markL^lly  prominent  and  mobile.  The  lesion  seemed  to  be  due  tj>  th** 
currying  of  heavy  loads. 

Hip. — In  the  snmraer  of  1890  I  saw  within  ten  da\*a  two  cases  *n  Uur- 
ml  disloeation  of  the  hip,  one  in  private  practice  in  a  girl  aged  ten  yeii% 
tlie  other  at  the  Pennsylvania  Hospital  in  a  girl  aged  nine.  Both  wffe 
easily  redneetl  by  manipnlation  under  ether,  and  both  did  well 

Other  iiLstant^s  of  doi'sal  dislocations  have  been  i*eeorded  by  Dixom/  in 
a  girl  aged  six,  lx^nc^ed  by  extension  outward ;  by  Douglas,*  in  a  boy  iiefwi 
and  a  half  years  old,  rtHlneod  by  manipulation  ;  and  by  Clark,*  in  a  boy 
aged  f<jiir,  red  need  by  manipulatioa  on  the  third  day. 

ISciatie  luxations  (dorsal  Ix^low  the  tendon)  have  been  reported  bf 
Torner,^  in  a  girl  aged  five,  and  by  Davidson,^  in  a  Hindfio  boy  ihm 
years  oki  Brjth  these  were  redueed  by  manipulation,  the  latter  at  tlie  eod 
of  the  se<Jond  week, 

A  dorsal  disloc-iition  rcqniring  arthrotomy,  in  a  boy  aged  four  years^liii 
been  recorded  by  Ilelferich*^     The  operation  was  snecessfid. 

In  a  case  reporteil  hy  Ljinge,^  a  girl  seventeen  months  old  had  had  mi 
weeks  after  birth  '^  pneumonia  and  convulsions,"  after  which  her  left  It^ 
was  rotatt^d  outward  and  abdnetetl ;  the  diagnosis  w*a**  hixation  into  die 
thyroid  foramen.  The  course  t<i  be  pursued  had  not  been  determinttl  ni  tit^ 
time  of  the  report. 

A  dorsal  luxation,  the  residt  of  chorea,  in  a  girl  seven  years  old,  j»  re- 
corded by  Xichol.^^     Reduction  was  «isily  efTected. 

Knte. — Robioson"  states  that  in  two  years  he  met  witli  three  casri  of 
subluxation  of  this  joint,  due  appareotly  to  impairment  of  tlie  general  hcaltk. 
The  patients  were  all  female  children  alx)ut  one  year  old,  and  all  rcoovntd 
under  tonics  and  ma^ssage. 

^  BntiKli  Medieal  Journal »  April  27>  18I»0. 

'  Cumptcs  rendus  de  la  Soci^t^  de  Biulogk,  1892. 

*  Lancet,  November  2,  1889. 

*  Ibid. 
»  British  Medical  Journal,  Mftrcb  28,  18D6. 

*  Au«tniljij}ian  Medii-al  Ousette,  August,  1892. 
'  Lancet,  April  29,  1898. 
'  Deutsche  MediclniPthe  Wix-bonschfirt,  AiigusI  10,  IdBtt 

*  New  York  Medical  Journal,  February  lt»  1080. 
^  Lancet.  March  11,  18^. 
»  Britkh  Medical  Journal,  July  27,  1895. 


EPIPHYSEAL  SEPARATIONS 


By   mCllAUI)   II.  HAUTE,  M.D. 


Traumatic  injury,  or  sei»amtion  of  the  epiphysis,  is  rc^rdetl  by  the 
majority  of  surgical  wriJers  as  a  rare  injtiry^  but  careful  ob^rvatioD  among 
patients  whej^e  tlie  accident  is  jjossible  leads  one  to  believe  that  many  cases 
are  Dot  recogoizcd  as  such  in  the  proper  sense,  aod  are  regarthxl  a^  fractures 
about  or  into  a  joint*  The  imjwrtanee  of  careful  recognition  makes  this 
accident  worthy  of  special  study. 

iSeparatiou  of  tlie  epiphysis  is  of  even  more  conscfpieuoe  tlian  fracture- 
Its  oocairrenee  in  early  life  and  the  important  effe<'t  which  may  ensue  call 
for  special  consideration*  The  frequent  error  in  diagnosis  which  gcpa- 
ration  of  certain  epiphyses  has  claused  may  be  attributcil  poasibly  to  in- 
sntlicient  and  inexact  teaching  on  tlie  subject  by  many  of  the  text*l>uoks  on 
surgery, 

Comt>lete  separation  of  an  epiphysis  is  usually  awonipanied  by  a  much 
greater  stripping  oft'  of  ihe  periosteum  from  the  shaft  of  the  bone  than  is 
ordinarily  fuuud  in  a  simple  fracture;  hence  the  greater  tendency  of  sudi 
injuries  to  Ix'  followed  by  suppumtion  and  necror?is  and,  during  I'epair,  an 
excess  of  callus,  which  may  in  itself  interfere  greatly  with  the  function  of 
the  joint. 

In  many  instances  a  detachment  of  the  epiphysis  implies  an  injury  to 
the  joint  which  it  helps  to  ft*rm, — e.g.,  in  the  lower  end  of  the  humerus. 

Much  diflicuUy  is  exfKTicnoecl  in  replacing  and  retaining  certain  c]ii[)h- 
yses  in  position  after  separation, — a  difficulty  which  is  rare  in  dealing  witli 
fractures  of  tlie  shafe  of  the  hones. 

Careful  stuily  of  a  bone  taken  from  a  young  subject  is  both  interesting 
and  instructive.  Tlie  knowledge  of  its  growth  and  development  maki^ 
clear  what  otherwise^  might  he  imperfectly  understood.  It  will  W  noticed 
that  the  jierictsteum  at  the  epiphysenl  attachment  is,  as  a  rule,  much  thicker 
wliere  it  is  attached  to  the  cartilaginous  disk  and  partakes  more  of  the  char- 
acter of  a  ligament.  This  anatomical  fact  will  exjilain  why  so  mudi  more 
bone  is  often  denuded  of  its  periosteum  than  occurs  in  simple  fracture, — 
the  thicker  and  denser  the  periosteum  the  more  likely  it  is  to  gtri|)  off  en 
masse,  as  we  have  seen  it  do  in  compound  separations  of  the  lower  end  of 
the  femur,  where  almost  one  half  of  the  shall  of  the  femur  was  divested  ot 
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its  periosteum.  The  ligamentous  character  of  tlie  periosteum  is  often  the 
strongest  bonil  of  uuion  iKitwecii  the  diaphysis  aud  the  epiphysis.  It  has 
been  showu  in  tlie  small  epiphysis  of  the  head  of  the  femur,  where  the 
periosteum  was  divided  circularly,  that  uue-fifth  of  the  amount  of  force  will 
suffice  to  detach  the  epiphysis  which  would  l>e  required  under  other  circum- 
stances. It  has  been  observed  in  the  great  majority  of  cases  of  separation 
that  the  cartilaginous  disk  is  adherent  to  the  epiphysis.  This  is  again  veri- 
fied, first,  by  the  experiments  of  Hutchinson  on  animals^  where,  upon  ex- 
amining and  making  sections  through  tlie  epiphysis,  it  was  noticed  tliat  the 
trabociilse  were  arnuige<l  iu  a  much  stronger  and  ljc»tter  manner  on  the 
epiphyseal  side  of  the  disk,  so  that  on  separation  it  will  invariably  be 
found  adlicring  to  the  epiphysis. 

Tlie  delicate  attachment  of  the  epiphyseal  disk  would  lead  one  to  expect 
that  either  the  violeuee  newssary  to  detacli  or  the  reaction  attending  sulise- 
quent  bcmy  union  w^ould  be  snitieient  to  obliterate  it  and  cbet^k  its  further 
dcvcl<>pmrnt  Fortunately,  this  is  not  always  tlie  case,  as  the  disks  show  a 
remarkable  power  of  iTsistiuice.  If  this  were  the  casr*,  Ogston's  ojK'mlion 
fur  the  c«>rrection  of  genu  valgum  would  have  fallen  into  disuse  much 
sooner  tlian  it  hns.  On  tlie  other  hand,  it  must  be  rememlx^red  that  arrest 
of  gniwth  is  a  tiiirly  fit^quent  nisult  of  epipliyseiil  separation^  and  particu- 
larly so  if  the  latter  remains  displaced  and  connected  only  by  the  periosteal 
new  bone  to  the  diaphysis.  Tbe  arrest  of  developmcut  after  epipliyseal 
separation  is  must  disastrous  when  it  affects  only  one  bone  of  either  forearm 
or  leg.  Usually  the  ulna  or  fibula  will  continue  to  growj  pushing  either 
hand  or  foot  over  to  tlie  opposite  side  and  distorting  the  ankle-  or  wrist- 
joint,  which  will  demand  fur  its  curreetion  sid>scqucut  surgical  interlerenc^, 
The  main  ditfieulty  in  the  retluction  of  the  epiphysis  after  separation  is  due 
principally  to  tlie  position  of  the  soft  jiarts,  especially  the  sleeve  of  the  jieri- 
osteum,  through  wliieh  the  diaphysis  has  been  forced »  In  the  lower  end  of 
the  radius  one  or  more  tendons  tuay  become  entangled  %vitii  the  fragment, 
t;hus  preventing  reduction. 

It  is  must  important  to  elTe?et  re<Iiiction  as  soon  as  possible,  as  the  rapid 
Occurrence  of  swelling  will  make  the  diagnosis  and  the  reiluction  more  dif* 
ficult.  The  connd'ting  bridge  of  the  periosteum  soon  thickens  and  shortens, 
In  a  few  days  rendering  n'placement  impossible;  tliercfore  the  more  prompt 
%he  reduction  the  less  will  be  the  risk  of  exuberant  callus  or  of  interferent^ 
'^'ith  the  growth,  and  possibly  of  suppuration  or  necrosis.  From  what  has 
thus  far  been  stated,  early  and  accurate  replaL-emont  of  the  bone,  with  care- 
ful av^uidanee  of  rough  manipulation  and  with  the  application  of  cold  to 
<i^ieck  all  iiiilammation^  is  inenmbcnt  on  the  surgeon  in  dealing  with  these 
injuries.  I  feel  that  the  friends  of  the  patient  should  be  advised  by  the 
Surgeon  of  tlie  character  of  tlie  injury  and  the  possible  danger  of  pro- 
gressive deformity  due  to  an  arrest  uf  development,  and  of  the  dauber  of 
^suppuration  and  necrosis.  Tfie  stripping  off  of  the  periosteum  from  the 
^aft  which  oocura  with  eome  displacements  is  extraordinary  in  extent,  and 
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by  some  miicli  iraportance  has  beeu  attaehtil  to  this  periosteal  stripping  as 
the  i'hitif  fact^jr  in  producing  suppurati^m. 

The  tendency  of  Bome  epiphyses  after  gejiamtlon  to  undergo  siippn ration 
is  very  marked,  and  it  wuiild  appear,  from  analyzing  a  large  number  of 
reported  cases,  that  tliose  epiphyses  whieh  ai'e  most  aetive  in  earrving  the 
nutritive  forces — e.^.,  the  epiphyses  in  relation  to  the  shoulder,  wrist,  and 
knee' — are  most  lialjle  to  be  thus  affected,  because  we  find  that  the  prineipial 
growth  or  development  takes  plaee  at  the  slioulder  and  wrist  in  the  upper 
extremity  and  at  the  knee  in  the  lower  extremity.  It  has  been  shown  that 
the  exact  dates  given  for  the  fusion  of  the  various  epiphyses  differ  eonsid- 
erably.  As  expressed  by  Mr.  Hutchinson,  **the  chronometer  of  life  may 
be  sometimes  foi^t  and  at  other  times  slow.'" 

I  pass  now  to  the  consideration  of  individual  epiphyses,  Ix^inning 
with  the  siemal  aid  of  ike  c/«m*/r,  whieh  is  oue  of  the  most  anomalous  in 
the  Ixxly.  The  epiphysis  begius  to  ossify  at  eighteen  and  is  joined  to  the 
shaft  at  twenty-five  years,  and  forms  but  a  tliin  lamina  of  Ixjne, 

These  injuries  arc  rare  and  the  aiithentiente<l  eases  few  in  number. 
Tubby  '  has  c*ollected  three  eases,  one  of  whieli  is  cum  pound  and  tlie  either 
two  seem  so  clear  that  the  diagnosis  cannot  be  questioned.  This  injury  is 
most  likely  to  Ix;  mistaken  for  a  drshx'ation  of  the  sternul  end  of  the  clav- 
icle. The  undue  proniineiice  of  tlie  inner  end  of  the  clavicle  and  the  pres- 
ence of  a  sharp  edge  beneath  the  skin  are  so  unlike  the  smooth  end  of  Ix^ne 
eovertil  with  cartilage  tliat  the  absence  of  swelling  and  the  knowkxige  that 
sucli  an  injury  is  possible  leave  little  doubt  in  the  diagnosii>.  The  cause  in 
two  of  these  eases  was  assigned  to  muscular  action  and  in  one  to  tiie  passage 
of  a  wheel  over  the  end  of  the  Ijone. 

Treatment. — Re<luetion,  rest  on  the  back  in  Ijed,  and  a  figure-of-8 
bandage  will  usually  Ix*  effectual. 

Separation  of  ike  Acromion  EjAphysts  of  the  Scapula. — So  far  as  I 
have  been  able  to  learn,  this  injury  has  not  been  recognized  in  children. 
This  process  is  developed  from  two  nuclei  apjx^aring  about  the  fifteen tli  or 
sijcteenth  year  and  consolidating  about  the  twenty-fifth  year.  Nearly  all 
museums  possess  sjH?ei mens  which  exhiliii  ununiterl  fractures  of  this  process. 
I  agree  with  Hamilton  in  regarding  tiiem  as  epiphyseal  seimmtions  whieh 
have  failed  to  unite;  in  fact,  the  epiphyseal  tips  may  remain  separate 
throughout  the  life  of  the  individual,  as  the  acromion  is  often  found 
sejiarate  in  macerated  specimens.* 

The  treatment  should  l>e  similar  to  that  directed  for  fracture  of  the 
acromion  process. 

Separation  of  ifm  Upper  Epiphi/mJi  of  the  Hnmenw. — This  epiphysis  is 
ossified  from  three  centres,  tfiesc  ct^ntres  fusing  together  at  the  fifth  year» 
and  the  whole  mass  uniting  about  the  twentieth  year,  although  occasionally 
this  is  prolonged  until  the  twenty* fifth  year,    Uffelmann  asserts  that  it  may 


»  Guy*fl  Hijfipital  Reporta,  1&89. 


*  Morria,  Human  Anftlomjr,  p.  1S4. 
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be  postponed  to  the  tbirtieth  year.  This  epiphyseal  line  is  a  very  irrq^ular 
one,  ami  Pillows  somewhat  the  contour  of  tlie  roundecl  head  of  the  humerus, 
lu  early  life,  before  the  tiflh  year  of  age,  the  bony  nueleiis  of  tlie  head  is 
witliin  the  capsule  of  the  shoulder-joint ;  after  that  age  almost  the  whule  of 
the  capsule  is  attached  to  tlie  epiphysis  and  all  the  rotators  of  the  arm,  and 
(X)n*30cpiendy  the  nyml>er  of  vessels  they  carry  enaltles  lis  to  underBtaiid 
how  frequently  firm  uuirui  follows  after  separation  of  this  epiphysis,  diif'er- 
ing  from  that  obtained  in  cases  of  similar  injury  to  its  anah>giie,  the  head 
of  the  femur.  As  this  epi|ihjsis  is  mainly  iustrnniental  to  the  growth  of 
the  humerus,  it  follows  that  injuries  to  this  epipliysc-al  liue  are  sometimes 
followed  by  more  or  less  shortening  of  the  limb.  In  most  cases  of  separa- 
lion  the  capsule  of  the  shoulder  is  not  opened,  and  the  younger  the  patient 
the  less  likely  is  it  to  oc*eur,  Mr.  Hutchinson  reganls  it  as  a  point  of  prac- 
tiad  im|>ortanee  that  separation  of  the  epiphysis  before  the  age  of  twenty 
takes  the  ]>lace  of  dislocation  of  the  hnnierus,  only  about  one  per  cent. 
(x-curring  in  jiersons  under  twenty  yeara  of  age.  This  is  verified  by  my 
observations  at  the  Pennsylvania  Hospital.  Out  of  two  hundred  and 
twenty-five  dislfK^iitions  of  the  shoulder  treated  tliere  during  the  lust  ten 
years,  two  w^^iirrefl  in  boys  aged  fotirteen  and  seven teeu  respectively,  and 
four  in  ])erst>ns  between  niuetceu  and  twenty  yturs  of  age.  The  younger 
the  subject  the  more  common  are  these  eases  of  detach meufc  without  dis- 
placement. Whether  muscular  action  is  responsible  for  epiphyseal  detach- 
raent  I  am  unable  to  say ;  it  ean^  however,  cause  displacement  of  the 
humeral  head  in  adults. 

DiagnosiB. — Tlie  age  of  the  patient  is  under  twenty  years.  The  arm 
Langs  Invlplcssly  and  the  ellx>w  projects  slightly  from  the  side.  Bellow  the 
liead  of  the  humerus,  in  tlic  line  of  the  acromion  process,  is  often  a  slight 
depression,  particularly  if  the  elbow  is  carried  away  fn>m  the  side  of  the 
body.  On  the  inner  side  of  the  arm,  Ix^low  the  acromion  process,  will  be 
noticed  an  abrupt  projet^tion  caused  by  the  up[>cr  extremily  of  the  diaphysia 
being  drawn  in  by  the  muscles,  forming  the  anterior  and  i>03terior  axillary 
fold. 

By  directing  the  elbow  inward  and  making  extension  ami  counter- 
extension,  crepitus  of  a  soft,  moist  character  will  Im?  elicited,  and  the  de* 
furmity  can  be  redut^  without  much  difficulty,  but  wilt  soon  recur  when 
the  arm  is  released*  The  natuml  i-oundness  of  the  shoulder  is  not  alten*d, 
and,  as  a  rule,  tJiere  is  but  little  shortening.  One  valuable  guide  which  is 
useful  in  dcternn-niug  the  injury  is  the  fixation  of  the  head  of  the  humerus 
with  one  hand  and  making  the  shaft  rotate  by  gmspiug  the  elbow  with  the 
■other  hand.  It  will  be  notice*!  thiit  the  movements  are  angular  in  char- 
and  the  head  is  stationary.  If  the  head  is  not  fixt^,  owing  to  its  CTon- 
vity  and  the  lower  fragments  fitting  into  it,  rotation  will  take  place  in  the 
ntire  length  of  the  Ijonc, 

The  most  common  form  of  injury  about  the  shoulder  for  which  the  dis- 
ilacement  of  the  epiphysis  will  be  mistaken  is  dislocation  of  t!ie  head  of 
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the  humerus,  either  under  the  coracoid  or  ckvicukir.  As  belore  elated, 
dishK-atiou  luider  the  twentieth  yetir  is  very  mi'e,  aud  when  reported  as  such 
is  found  almost  uoiverfially  to  be  an  epiphyseal  separation  which  has  not 
been  recognized.  lu  some  points  tlic  two  iujunes  resemble  each  other,  but 
tlie  most  n'liablc  guides  are  (he  reapfx^arance  of  the  deformity  after  re- 
duction, the  presence  or  absence  of  crepitus,  and  the  ability  to  bring  the 
ellww  in  contact  %vith  the  side.  In  a  severe  ease,  with  much  swelling  and 
bruising,  it  is  difficult  to  make  an  immediate  or  prrase  diagnosis. 

A  very  important  qiiestion  is  how  much  eases  will  bo  beuefitetl  by  oper- 
ation when  the  injury  has  been  neglected,  or  not  recognizetl,  for  weeks  or 
months  after  the  ac*eident.  Tlie  bad  results  that  may  be  ex[>ected  are  de- 
formity, arrest  of  growth,  and  ankylosis.  Much  will  depend  upon  the 
individual  case  and  the  opci*ative  skill  of  the  siii-geou.  Judging  from  the 
experience  of  cases  that  have  been  operated  on,  the  results  ar^  most  fa- 
vorable. 

If  ilie  sepamtion  is  compound,  with  laceration  of  the  vessels,  ampu- 
tation will  be  demanded.  Otherwise,  tlie  rophn-ing  of  the  jmrts  or  resection 
may  be  called  lor,  depending  on  the  character  of  the  injury. 

Treatment. — When  perfect  retiuction  is  secured  the  bones  are  best 
retained  in  position  after  c!ie  manner  of  d**iiling  witli  fracture!>  of  tlie  neek 
of  the  Ijumerus:  e.g.,  a  properly  a djust<.?d  pad  in  tlie  axilla  aud  a  well-fitthig 
shonhler-eap,  the  arm  returned  to  the  side  and  the  Ijand  sup|Mjrted  in  a 
Bling,  will  fulfil  all  indications  in  treatment. 

Separation  of  the  Lower  EpiphyHU  of  the  Htunerm, — The  development 
of  this  epiphysis  is  nitlier  complex,  consisting  of  four  nuclei,  two  of  wdiicli 
are  on  the  articidar  surface,  the  one  tor  the  capitulum  appearing  ab«»ut 
the  third  year,  the  nuclens  for  the  trocldear  snrfaee  appearing  about  the 
tenth  year*  These  e(>iphyBes  for  the  first  few  years  increase  steadily  in 
width  fiut  eompartitively  little  in  depth.  A  centre  appears  for  the  epiwn- 
dyle  abotit  the  fifth  year,  and  as  development  pnjgrti'sscs  it  b€*comes  more 
distinct  from  the  lower  e])iphysi8.  Fjx>ni  tliis  it  would  seem  that  the  lower 
ejnphysis  of  the  burner ns  would  be  more  liable  to  be  detached  en  masse ^ 
taking  with  it  both  condyles.  These  displacements  are  uncommon  befor^= 
the  sixth  year  of  age,  but  may  t»cctir  years  later. 

The  deformity  resembles  a  posterior  dislocation,  and  is  often  mistaken  for^ 
it.     If  seen  ftoon  after  the  injury,  before  the  joint  is  masked  by  sw^elUng^.^ 
the  end  of  the  diaphysis  has  not  the  eharacterislie  outline  of  the  tro4:idea  ^ 
and  caiutnlunij  and  the  elbow  can  lie  over-extend<Hl  Ireyond  a  straight  line* 
There  is  slight  shortening,  and  the  deformity  can  readily  be  cornn'ted,  but 
immediately  RHHirs.     It  mnst  be  rcmemlx^red  tliat  dislocaticm  of  the  elbow 
is  not  an   tnieommon  acx'ident  in  childrt^n  ;  in  fact,  the  majority  of  dislo- 
cations owur  befoi-e  the  fifteenth  year^  diftcring  entirely  from  what  is  found 
in  the  shoulder. 

The  eomplication  arising  from  these  injuries  is  impairment  of  function 
due  mostly  to  excessive  eaUus^  sometimes  extending  up  the  bone  and  in- 
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idiog  other  vessels  or  nerves.  In  obscure  cases,  where  the  landmarks  are 
maisked  by  iuflaruniatory  swelling,  the  use*  of  the  Rontgeu  rays  will  assist  in 
arriving  at  the  exact  character  of  the  injury. 

Treatment.— The  indications  are  tor  the  correction  of  any  existing  de- 
formity and  to  niaiotaiu  the  fragments  in  position.  The  smalhiess  of  the 
lower  fragment  always  makes  it  <liffienlt  to  deal  with.  Inflamniation 
should  iie  c^jatrylKd  as  far  as  poa^ible  by  cold  or  evaporating  lotions,  the 
arm  flexed  or  placed  on  an  angular  splint  and  laid  on  a  pillow,  resting  in 
bed  for  at  least  a  week.  A  pastelHiard  or  plaster  of  Paris  splint,  carefully 
moulded  to  the  arm,  has  some  advantage  over  the  wooden  splint.  In  all 
cases  the  splint  should  extend  to  the  ends  of  the  fingers.  To  depend  simply 
on  a  sliug,  keeping  up  constant  passive  motion,  is  not  advisable.  It  is 
advocated  by  some  to  treat  the  limb  in  the  extended  position  with  straight 
splints ;  when  stiffness  follows,  as  it  at  times  does,  it  leaves  tbe  arm  at 
great  disadvanfeige. 

SejxiraUon  of  (he  Internal  Epwoinlyk  of  (he  Humenis. — Tlicse  displace- 
ments are  usually  regsirded  iia  due  to  muscular  violence,  as  stated  by 
Granger/  but  tbe  evidence  of  the  four  I'eported  eases  is  strongly  in  favor 
of  direct  violence,  as  evinceil  by  tbe  amount  of  ew^hymosis  and  the  injury 
done  to  tbe  ulnar  nerve.  The  symptoms  and  diagnosis  arc  very  evident 
if  seen  before  much  swelling  has  set  in. 

Separation  of  the  Upper  Epiphi/siji  of  the  Vina. — This  small  epiphysis 
is  not  depfjsitetl  until  about  the  tenth  year,  and  unites  about  tbe  sixteenth 
year.  It  occupies  but  a  small  portion  of  the  end  of  the  olecranon.  It  may 
become  displaced  as  the  result  either  of  dire<:*t  violeaee  or  possibly  of  mus- 
cular action.  Hamilton  produced  this  displacement  in  the  re*l action  of  a 
diahx-ation  in  a  child  seven  years  old.  The  symptoms  of  this  injury  are 
aearly  identical  with  those  of  fi-actnre  of  the  olecranon,  the  points  of  differ- 

Ience  being  the  age  of  the  patient  and  the  absence  of  bony  crepitus  if  the 
Ih^^ment  can  be  sufficiently  reibicxHi. 
Separation  of  the  Lower  Epiphi/sts  of  the  Ulna, — It  is  possible  that 
this  epiphysis  may  become  detached  as  the  result  fif  dii'e<'t  violence.  In  a 
•Cise  repcjited  by  Mr.  Hutchinson,'  in  a  buy  aged  fourteen  ^vho  had  a  aim- 
pound  fiticture  demanding  amputation,  tbe  lower  epiphysis  was  found  on 
dii^section  clearly  se[)aratc«J  and  wedged  in  between  the  shaft  and  the  lower 
end  of  the  mdius.  The  wrist-joint  was  not  opened. 
The  age  of  the  patient  and  the  size  of  the  epiphysis  and  its  sujierficial 
character  aid  iu  making  a  diagnosis.  The  treatment  should  l>e  sfniilar  to 
that  advise*!  Ibr  fracture  in  proximity  to  the  wrist-joint,— t\r/.,  a  straight 
splint  which  fixes  ihe  hand  and  fiu-carm.  If  any  lateral  displacement  re- 
ciirSy  it  is  best  corrected  by  a  short  lateral  splint  on  the  outer  side  of  the 
l»>rearm  along  the  ulna.  The  non-rccognitiou  of  these  separations  appar- 
ently has  led  to  permanent  deformity, 

1  Edinburgh  Me<iic'iil  und  Surgical  JourTuil,  vul.  xlv.  p.  VM. 
«  Britiali  Medical  Joarnal,  March  81,  lEH. 
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ScparaHon  of  ih^  Upper  Epiphysis  of  the  Riidius, — ^Tbie  small  €pii 
is  laid  down  about  the  fifth  year  and  fuses  with  the  Bhaft  at  the  acv 
year.     It  diflers  from  other  epipliysep,  Vjeing  entirely  within  the  captuk 
the  el  bow -joint  and  siirroundc-d  by  the  orbicular  ligament,  and  having 
muscular  or  li^mcntous  attachments.     Many  cases  of  this  difipl 
recorded,  but  a  more  careful  analysis  will  prove  them  to  be  dkli 
of  the  nidiul  hftid  mtlier  than  seiiaration  of  the  epiphyi^ia^  which 
bo  displawxl  by  direct  violence.     In  obscure  cases  the  use  of  the 
rays  will  aid  materially  in  verifying  the  diagnosis. 

Si'parallon  of  the  Lower  Epiphifsis  of  the  Radius, — Thiis  epiphi 
the  corresponding  one  at  the  end  of  the  ulna,  is  lar^Iy  instrumental 
growth  of  tlie  forearm.     Ap|>earing  at  the  M'cond  year  ami  fusing  at 
twentieth  year,  the  line  of  the  epiphyseal  disk  runs  transversely 
lower  cud  of  both  bonea.     From  its  jxjsiticiu  it  is  i*articularly  luihle 
placement,  resulting  in  gix^at  deformity  and  serious  impairment  of  f\i 
]U  the  haml  in  after-life. 

The  great  strength  of  the  ligament  of  the  wrist-joint  connerlinj^ 
epiphysis  to  the  carpus  would  lead  one  to  suppose  that  fracture  would  bt 
an  im|)ossible  accident  under  twenty  years  of  age.     This  statement  m  vi 
entirely  accurate,  m  I  have  seen  Colles's  fracture  in  children  which 
verified  by  jxis^t  mi*rtem.     Still,  it  is  a  safe  statement  that  thrcc^ 
the  eases  diagnosed  as  Colles's  fmcture  are  true  epiphyseal  9r*pisinii 

Little  difficulty  slionld  he  experienced  in  determining  iht*  c*kanMiif 
the  separation,  esijecially  if  the  age  of  the  patient  is  considered.  In 
separation  the  abrupt  end  of  the  diajihysis  can  be  distinctly  felt,  the  r 
sis  on  the  ulna  going  with  the  radial  epiphysis,  and  may  be  mistake  fir 
dislocation  of  the  wTistrjoint*  Where  this  takes  plaoe  the  joint  tvlalioai 
are  unaltered,  but  the  deformity  above  the  joint  is  very  great,  cliararferiffd 
by  tlie  silver-fork  displacement.  The  crepitus  elicited  by  bringing  tlleiD^ 
faces  together  diflci^s  fnim  fracture^  being  moist  in  character. 

In  dealing  with  these  cases  successfully  everything  depends^  as  ia  • 
Colles's  fracture,  on  thorough  redaction  of  the  deformity,  which  fhocild  l» 
done  under  an  anicsthettc.  When  thoroughly  reduced  there  hi  no  diipoli* 
tion  of  the  deformity  to  reappear.  The  wrist  should  be  placed  on  thettB^ 
splint  as  is  useil  for  the  treatment  of  a  Colles's  fracture  (Bond  s).  ftwvf 
motion  of  the  fingers  shoidd  begin  on  the  third  day  and  gentle  motioil  iB 
the  wrist'joint  on  the  sixth  day.  If  this  is  systematicaHy  pitn^Ml,  tkit 
will  Iw  but  little  stillness  of  the  fingers  and  wrist,  which,  bowcviT,  b  snf 
to  ibllow  if  tin-  treatment  indicated  above  is  omitted. 

Other  complioations  may  follow,  as  arrest  of  growth,  abaeoeaeiy  vd 
necmsls. 

SeiHirations  of  the  Miiaearpus  and  Phalan^s. — These  injuries  mtp  fim 
Sir  Astley  Conjjer  says  tliat   the  api>earance  resembles  di^locati^ttt 
phalanges.   Luc^a^  reports  such  an  accident^  in  which  rtxluction  wmb 

*  L«ncot|  ToL  it.,  1S8G»  p.  801. 
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with  a  tendency  to  recur.     In  subjec'ts  under  eighteen  years  the  possibility 

of  this  injury  should  he  cai-efiilly  ctiusidcred. 

Scpamfion  of  fM  Upper  EpiphtfffiJi  of  (he  Femtir. — Up  to  the  twelfth  or 
eighteeuth  mouth  the  head  of  ihe  feniiu'  is  cartilaginous.  In  this  is  de- 
posited  an  ossificcenti^,  this  cartilaginous  disk  corresponding  to  the  margin 
of  the  aoetabuhim.  The  attachment  of  the  caixsule  is  a  shurt  distimce  Ije- 
low  the  cpiphysciil  line,  differing  from  wliat  is  found  in  the  upjicr  end  of 
the  humerus.  True  separation  has  occurred,  as  verified  by  post-mortem 
examination.*  The  jmtient  was  run  over  by  a  vehicle  and  died  of  shock. 
The  eapsulc  of  the  joint  v^m  opened  and  the  epiphysis  for  the  head  sep- 
arated thmu^^h  the  line  of  the  disk.  It  is  an  injuiy  well  recognized 
by  veterinarians,  and  many  spe^'imens  abound  in  museums  where  both 
cpipliyscs  have  Iwcn  sejKimted  during  coition,  csjKicially  in  pigs.  Tubby* 
has  analyzed  nine  out  of  fourteen  collected  cases.  The  evidence  is  strongly 
111  favor  of  seiMration  of  the  epiphysis  rather  than  fracture. 

The  average  age  is  about  fourteen  years,  the  epiphysis  consisting  mainly 
of  bone.  It  is  thci^cfore  cajiable,  to  a  large  extent,  of  acoommmlatiug  itself 
to  sudden  shocks.  The  thin  epiphyseal  line  is  the  weakest  part  of  the 
neck,  and^  coTisef|ueutly,  indiixrt  violence  S|>ends  itself  at  that  p<iint> 

The  diagnosis  is  often  difScult ;  tlic  symptoms  simulate  very  much  those 
of  fracture  of  the  neck  of  the  femur  in  adults,  though  e version  is  less 
marked.  In  a  case  under  our  care  in  the  Episcopal  Hospital  we  found  the 
following  points  of  assistance  in  determining  the  character  of  llie  injury: 

The  age  sixteen  years.  Pain  less  marked  than  would  be  expected  in 
fracture  of  the  neck.  Cre|iitus  of  a  peculiar  dull  variety  and  not  always 
elicited.  Undue  mobility  of  the  u[>per  p^irtiou  of  the  femur.  Shortening 
from  one-half  to  thrce*fourtiis  of  an  inch,  wliich  was  iTadily  overcome  by 
slight  extension  of  the  leg.  Elevation  of  the  troelianter  above  N*'*laton's 
line.  Two  important  factors  in  determining  the  diagnosis  are,  firat,  the  age 
of  the  patient,  undtr  twtmty  years,  and,  scK"ond»  the  weak  spot  of  the  nec*k 
in  the  epiphyseal  line,  it  being  more  reasonable  to  expcf/t  tlie  bone  to  give 
way  there  than  in  the  ijony  tissues  on  either  side.  Further,  there  are 
increased  mobility,  absence  of  impaction,  and,  appai^ntly,  less  muscular 
rigidity.  It  can  hardly  be  mistaken  for  dislocation,  as  the  range  of  motion 
is  liniited  and  the  joint  relations  arc  decidetlly  change^!.  It  is  hardly 
necessary  to  say  that  an  anaesthetic  should  be  ad  minis  tend  before  an  ex- 
amination is  made.  In  our  case  w^e  failed  to  derive  any  assistance  from 
the  use  of  the  Rontgen  rays,  owing  to  the  depth  of  the  pelvis. 

Treatment  consists  of  extensitm  and  lateral  support,  eitlier  with  sand- 
bags or,  what  is  prefemlde,  the  long  Liston  splint,  with  junk-bags,  which 
give  better  support,  besides  keeping  the  joint  quiet.  Progressive  shorten- 
iag  due  to  irapairment  of  growth  here  is  not  so  important  a  factor  in  the 


1  M.  Bouiseau,  Les  Bull,  de  la  Soc.  Anat  ,  1867,  p.  283. 
■  Annali  of  Surgery,  1891,  p.  289. 
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case, as  the  principal  growth  of  tlie  h'mb  takes  place  from  the  low  epiphysis 
in  rt4atioii  with  the  knw-joirit. 

St'parfilhn  of  the  Epiphyms  of  the  Great  Trochanter. — This  process  is 
occasionally  sopurated  by  mum."ular  aotiuii  or  by  direct  violence,  the  latter 
being  the  must  coraraun  cause.  This  injury  is  ilhistrated  by  a  specimen 
in  tlie  ttibinet  of  Professor  Ashhurst  in  the  University  of  Pennsylvania, 
Iliitclunson  ^  states  that  five  oot  of  eleven  of  these  separations  were  folio w^ed 
by  snppuratkm,  ami  tive  terminated  fatally.  The  diagnosis  is  difficult  and 
can  be  .determined  only  by  the  mobility  of  the  trochanter,  which,  if  its  l>eri- 
osteum  is  attachetl,  forms  a  hin^e-Iike  movement  on  direct  pressure. 

The  treatment  domaudcd  here  would  be  an  attempt  to  retain  the  tro- ' 
chanter  in  place  by  means  uf  strips  of  adhesive  plaster  and  the  limb  immo* 
bilized  by  meaus  of  a  long  Listuu's  splint. 

Separaliou  of  the  Ej/tphysis  of  the  Leaner  Trochanter, ^--Thh  is  a  rare 
accident.  The  life  of  this  epiphysis  is  short,  its  ossific  centre  apj^earing 
about  the  fourteenth  year  and  uniting  to  the  shaft  about  the  seventeenth 
year.  So  far  as  I  have  been  able  to  learn,  but  one  case  is  reported, — that 
due  to  muscular  violence  in  a  lad,  caust^d  hy  jumping  over  a  fence.  The 
81>eciraen  is  now  in  the  museum  of  McGill  University,  the  patient  dynng  of 
septicjemia. 

Separation  of  (fie  Lotcer  EpiphysU  of  the  Femur, — ^This  large  epiphysis 
is  the  fii*st  laid  down  in  the  skeleton,  ap|>^ring  at  the  ninth  month  of  foetal 
life  and  uniting  to  the  shaft  about  the  twentietli  year.  This  epi[)hy9is  in- 
chides  all  of  the  articular  surlkce  of  the  femur,  and  its  dctaehmeut  must 
mean  injury  to  the  synovial  metnbmne.  The  adductor  tubercle  is  on  a  line 
with  its  up[^r  margin,  and  in  the  majru'ity  of  cases  the  two  head^  of  the 
gastrocnemius  mus<*le  are  attachtHl  to  the  uj)|xt  margin  of  the  epiphysis; 
hencMi*  the  marked  tendency  to  jwistcrior  rotiition  of  tlie  epiphysis  after  Si»jv 
aration.  Tlie  great  breadth  of  the  femur  at  the  epiphyseal  line  and  the 
unusual  strength  of  the  jxTiosteum  are  factors  which  lessen  the  frequency 
of  tills  accident.  Yet^  on  the  other  hand^  when  we  note  the  strong  liga- 
mentous and  muscular  attachments,  with  the  leverage  of  the  leg,  it  can  read- 
ily be  seen  why  this  accident  is  more  common  than  has  been  sup{:»oscd  by 
many  surgeons.  When  separation  occurs  the  cartilaginous  disk  will  in- 
variably remain  with  the  epiphysis.  Such  was  my  ex{)erience  in  tliree 
cases  which  terminated  in  amputation.  I  am  persuaded  that  (he  accident 
is  much  more  eoraraon  than  the  text- books  on  surgery  lead  us  to  believe. 
Hamilton  cites  only  six  cases,  one  of  w^hich  came  under  his  own  oliser- 
vation,  and  that  three  years  after  the  receipt  of  the  injury,  I  have 
observed  seven  eases,  five  of  which  are  reported.^  Three  demanded  am- 
putation, one  died  of  hemorrhage,  two  recovered  with  useful  limb^^  and 
one  with  ankylosis.     The  result  in  the  last  case  was  to  be  ejcpected,  as  the 
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knee  was  stiff  befijre  tlio  rui-eipt  of  the  injury, — certainly  a  gloomy  retHjrd. 
This  accident,  in  the  vast  n]aj(H"ity  of  cases,  is  due  to  direct  viuleiice.  Out 
of  twenty -six  ceases  analyztxl  by  Tubby, ^  fifty  pcrct*nt.  oa-urre*!  by  entangle- 
meDt  of  the  leg  or  foot  in  tlie  spokes  of  a  revolving  wheel.  The  exara- 
iTiation  of  over  sixty  cases  shows  that  all  except  nine  were  boys,  whose  more 
re^less  and  adventurous  spirit  naturally  exposes  them  to  greater  dangers. 

Symptoms.— Pain,  if  vety  severe,  may  be  due  to  strett-shing  or  pressure 
on  the  external  popliteal  nerve.  As  a  rule,  there  is  less  pain  than  in  simple 
fi-acture.  Crepitus  mav  or  may  not  be  clicite<l.  If  present,  it  is  obsi'ure 
or  indistinct,  although  niobiiit)"  may  be  very  marked. 

Deformity. — This  symptom  is  always  to  some  extent  present,  but  is 
often  misleading,  owing  to  the  rapid  effusion  which  takes  plaec  in  tlie  knee- 
joint.  The  knee  is  usually  semiflexed  aod  the  foot  everted.  The  epiphy- 
sis will  often  l>ear  its  normal  relation  to  the  knee,  especially  if  the  knee  be 
held  in  position  by  the  strong  ligaments  of  the  joint,  tlie  displacement 
consisting  of  the  lower  end  of  the  diaphysis  with  its  sharp  margin  pressing 
against  the  vastus  intern  us  muscle,  giving  the  appearance  of  genu  valgum, 
if  the  joint  is  flexed,  causing  tlie  joint  to  ap[)ear  to  !>e  too  high.  Rotary 
displacement  of  tlie  epiphysis  by  the  gastrocnemius  has  been  mentioned  by 
Packard  and  others.*  This  displacement  is  sometimes  responsible  for 
injur}'  to  the  popliteal  vessels,  and  must  be  guaixied  agaiust. 

Diagnosis, — ^There  are  two  forms  of  injury  with  which  it  is  likely  to 
be  confounde<l, — e.^.,  dislocation  of  tlie  knee  and  fracture  alx*ve  the  con- 
dyles. The  former  is  very  rare  in  adults  and  pi-af-tically  impoasible  in 
young  subjects,  as  in  attempts  to  artifieially  disloeate  the  knee  in  this  class 
of  patients  separation  of  the  epiphysis  is  always  the  result.  The  rapid 
swelling  which  follows  these  injuries  often  masks  the  character  of  the 
injury.  In  qnestionaljlc  cases  the  age  of  the  individual  and  the  chaiwtcr 
of  tlie  crepitus,  if  elicited,  will  aid  in  making  a  diagnosis.  In  extreme 
cases  the  Rontgen  rays  can  be  relied  upon  Uy  verify  the  diagnosis. 

Treatment, — This  consists  of  perfect  reduction  of  the  fragment.  If 
rotation  has  taken  place  and  the  gastrticnemius  oilers  much  rcsistanee, 
flexion  of  the  knee  or  severing  of  the  teudo  A  chillis  w^ill  be  necessary. 
After  reduction,  extension  by  means  of  weights,  as  in  simjvlc  fracture  of 
the  thigh,  and  latend  support  by  means  of  sand -bags.  1  |>rcfcr  junk-bags 
and  long  latcrjl  splints  retaiuctl  by  means  of  a  splint  cloth.  Extreme 
swelling  should  be  combated  by  ice-bags,  lead  water,  and  laudanum. 
Com  I XI  n  ml  i'ases  most  be  trcatcfl  according  to  the  merits  of  the?  case. 
If  much  of  the  j)criosttnnn  has  been  stri]>ped  oil"  all  sides  of  the  bone, 
amputation  will  be  tlie  safest  proeedurc.  If  the  wound  is  small  and  there 
is  not  much  destruction  of  tlie  periostconij  tfio rough  cleansing  and  closing 
of  tlie  wound,  with  the  treatment  for  compvund  fmeture  of  the  thigh,  will 
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ejects  through  a  smalt  waund  and 

«r  sw:^  aD  amount  of  the  projec*tiiig  bone 

will  be  deoiamled.     If  tlie  diaphysis 

ipatation  will  he  the   safer  procedum 

ion  is  usually  two  weeks  longer  than 

,  where  redoetion  ejin  l>e  reticlily  ac<x>in- 
that  the  future  growtli  of  the  limb  will 

F  JiJ^tm^  of  the  7i/j/<7.— This  large  epiphysis  is 

l»cKly,  appearing  at  l>irth,     A  stnmg  re- 

id  and  the  lower  eptjihysisof  the  femur.     Its  loDg 

1  die  siipfiosititHi  that  it  woiihl,  like  it^  fellow, 

On  the  eontrary,  it  is  a  comparatively  rare 

to  the  attaehmeot  of  the  ligamentura  patella, 

,  and  the  senji-merahranoiifl  tendon  to  bf»tb  the 

,  tbus  assisting  in  binding  them  together.     The  an* 

.  fpiphysis  has  a  downward  projeetion  in  front  of  the 

^  ^  HOI  Hi-     This  is  occasionally  developed  from  a  sejmrate  cen- 

l"  ll«Brrfrrl  five  eases  of  separation  of  tlie  tubercle  at  this 

■imH  be  aided  l>y  the  character  of  the  injury  and  the  age 

under  twenty  years.     It  may  be  greatly  obscured  by 

iffnsion,  and  gome  days  may  elai)se  before  a  p)sitive 

Atrniiiied.     In  obscure  cases  the  liontgen  rays  will  demon- 

tHiient  exists. 

-^Arter  i>erfect  reduction  there  is  not  much  tendency  to 

The  meth^xls  employed  for  the  treatment  of  fracture  in  the 

bMte  will  fulfil  all  iudieations, — e.g.,  the  long  fracture- box, 

after  tlie  sobsidenee  of  swelling  l>y  a  plaster  Liandag^,     The 

Jlr*  Hutch inson*s^  were  follnwctl  by  no  Kid  results.     If  euj>- 

fellow  and  invade    the    kne*:"  joint,  amputation  will    he 


Mi^l 


I  ^  Ike  Lower  Epiphyms  of  (lie  Tibia  and  Fibida^ — There  1% 
iDoe  between  these  and  the  corres|Kinding  ones  in  the  luwer 
f  idKils  a  nd  ulna.  Th  ey  re  ma  i  n  ai  rt  i  1  agi  nous  u  p  to  t  h  e  8eet>nd 
Miilr  to  the  sliaft  at  the  eighteentli  and  twentieth  years  rcispee- 
^^^^  TW  line  of  the  disk  is  almost  straight,  slightly  lower  in  the  fibula. 
:^  aw  ^jiarated,  the  lower  end  of  the  diaphysis  of  the  fibula  will 
K-rw«t  bekw  llie  line  of  the  tibia.  The  sojmmtion  of  both  epiphyses  is 
m  m«^  fcaOKm  injury  than  that  of  the  tibiu  by  itself  This  d]s|)Iaci'ment 
■i^  WstMil  ti»  t*ke  the  plat^  of  Pott's  fmctiire  in  young  subjects,  and  may 
It  WvAkciI  by  either  extreme  eversion  or  extremein  version. 


l^l  BrHrige,  1B87. 
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The  arrest  of  development^  when  only  one  of  these  double  epiphyses  is 
detached,  is  liable^  as  in  the  radius  or  ulna,  to  cause  marked  progressive 
deformity*  Tliis  is  also  possible  in  the  ankle,  but  my  attention  has  not 
beeu  called  to  it  as  it  has  in  the  wrist-joint. 

When  these  displacements  at  the  lower  end  of  the  tibia  and  fibula  are 
comjwiund,  they,  as  a  rule,  ean  be  trmted  more  conservatively  than  injuries 
near  other  artictilatioos.  Perfect  raliiction  is  important,  and  if  the  diaph- 
ysis  offers  much  resistance  its  ends  should  be  rejected. 

Diag^nosis* — This  injury  may  Im  eon  founded  with  partial  dislocation 
of  tfie  ankle.  The  character  of  the  crepitus  and  the  age  of  the  patient  will 
assist  in  making  a  correct  diagnosis. 

Treatment. — The  treatment  after  rednction  will  eorrcsj^ond  to  that  of 
fracture  of  Ix^th  bones  of  the  leg  :  a  fracture-box  until  the  swelling  sub- 
sides sufficieutly  for  the  application  of  a  plaster  Imndage, 
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ANGIOMA  SERPIGINOSUM. 

This  disease  is  mre,  aud  is  also  known  under  the  nafne»  c 
angioma  and  naeviis  lupus.  It  is  cliaracteri^t^d  by  grou{i8  of  apparrotlf 
ht^morrliagiii  puneta,  arran*i;wl  in  ovaln  or  circles,  usually  dirae-  to  quartfr- 
dollar-sized.  The;  extc'Uftiun  occurs  at  tbe  border,  the  centre  remainfng,  ai 
a  rule,  unchanged.  It  is  slow  in  its  evolution,  and  i.^  not  acoompanind  bf 
any  subjective  pyniptoms.  It  may  appear  u|i«:»n  any  part  of  the  suHace^ 
but  is  most  commonly  seen  about  the  shoulder,  chest,  arm,  and  leg,  Tl« 
reddish  puncta  are  made^ip  of  tufts  of  capillaries.  The  oause  of  the  nSisr 
tion  is  not  known.  Late  investigations  point  to  the  disease  as  an 
sarcoma.     Treatment  consists  of  excision  or  cauterization. 

DERMATITIS   EXFOLIATIVA    NEONATOR01I. 

This  (s  au  extremely  rare  disease,  manifesting  ifc^elf  in  the  fii 
weeks  of  life.     It  is  characterized  by  more  or  less  generalized  redoeo^f 
branny  or  flake-like  sc^aliuess.     It  may  be  either  dry  ur  andoiDtOidi 
gerous  exudation,  as  in  jK'mpliigus  foliac^nrs.     Blebs  are  oocstfioitaDj 
ent.     About  half  these  patients  die,  usually  from  maiBsmtti.     If 
is  to  take  place,  the  skin  lje<omes  paler  and  the  scalioefis  giaduallr  c 
It  is  looked  upon  as  of  septic  nature.     Treatment  is  symptomatie. 

DKRMATITIH   GANOR/ENOSA  UfFANTUM. 

This  rare  disease  is  also  called  varicella  gangr®nfjsa,  pemphigoi 
grteuosus,  rupiae^iarotica,  gangiTuoos  infantile  ecthyma,  and  muldpl^^ 
seminat«xl  gangrene  of  tlie  skin.  It  is  not  at  all  c<;)mraon,  and  h  obat^ndli 
follow  vesi co-pustular  and  pustular  eruptions,  such  as  varicella  and  ri 
The  disease  is  st^^n  in  young  etiildren,  rarely  above  the  age  of  three^and 
es|iecially  in  girls.  It  usually  l>egins  while  the  \'aricella  or  other  Imom 
are  still  existing,  the  elmT»ges  taking  place  IjeneatJi  the  crusts,  both  iomW' 
ward  an<l  peripherally.  The  slough  falls  off,  disch»sing  an  uloer  of  »•» 
deptli  and  varying  in  diameter  from  one-fourth  to  three-fourth?  of  aa  ii»i 
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m^  When  Beatetl  closely  together,  several  may  become  confliieiitj  and 
an  irr^iilar,  more  or  loi^s  deep,  ulceratetl  or  slougliing  area  rc'sults.  The 
disease  somt^times  follows  after  the  varicella  lesions  have  disapjx^ared,  and 
sometimes  the  disease  arises  spontaneously,  without  a  preceding  vatieinal  or 
varieellar  ernption*  There  may  be  only  ten  or  twenty  such  sloughing  uU-ers, 
or  they  may  be  scattered  in  great  numbers  over  the  entire  surface.  In  the 
more  severe  eases  the  constitutional  disturlmnee  is  neeessiirily  markwl,  and 
death  results.  The  diagnosis  is  not  difficult,  as  the  symptoms  are  eharac- 
teristic. 

The  external  treatment  is  based  ui>on  general  principles,  a  mild  anti- 
septic being  applied  and  perfect  cleanliness  maintained.  The  eoustitutional 
treatment  is  to  be  of  an  invigorating  and  tonic  character. 

ft  DERMATITIS   VENENATA. 

■  By  the  term  dermatitis  venenata  are  oieant  all  those  inflammatory  con- 
I  ditions  c*f  the  skin  due  to  contact  witli  deleterious  substances.  The  most 
I  conspicuous  cases  to  whicli  this  term  is  ajijjlicfl,  however^  are  those  in  which 

the  action  is  due  to  various  plauts,  esjwxially  the  rhns  plants, — jmson-iv)' 
or  oak  and  poison  sumach  or  dogwood.  The  symptoms  of  this  variety  of 
dermatitis  venenata — rhus  or  ivy  pcjisuning — vary  from  a  mild  erythema  to 

■  a  violent  erysi|x?Iatous  pustular  and  bullous  iuflamniation.  The  inflamma- 
tion presents  itself,  as  a  rule,  sliortly  after  exposures,  usually  from  a  lew 
hours  to  a  day.  The  parts  most  commonly  affected  are  tlie  hands,  fore- 
arms, face,  and  genitalia.  Some  \mrts  are  affected  secondarily  through 
contact  with  affected  parts.  Well -ant  heuticatetl  cases  of  the  disease  being 
conveyed  iVom  one  individual  to  another  are  rare.  In  the  course  of  from 
one  or  two  days  to  several  weeks,  depending  ujion  the  severity  and  char- 
acter of  the  at  tack  J  the  symptoms  begin  to  subside.  An  average  ease  runs 
its  course  in  from  ten  days  to  three  weeks.  In  mild  cases  of  the  erytlie- 
matons  ty|>e  it  may  disappear  in  from  one  to  several  days.    As  a  rule,  there 

vis  considerable  itching  or  burning  present.  In  those  having  a  predisposi- 
tion to  eczema,  this  latter  disease  may  l>e  provoked  and  continue  for  some 
time.  The  dia<i;uosis  of  rhus  jwisoning  is  rarely  difficult,  the  acuteness  of 
the  attack,  the  character  of  the  eruption,  and  the  history  of  exposure  usually 

»  sufficing. 
There  are  many  vaunted  remedies  for  this  affection,  but  the  fact  to  be 
remeral>ered  is  that  soothing  and  slightly  astringent  treatment  is  indicated, 
Rjric  acid  solution,  with  from  five  to  twenty  grains  of  bomx  to  the  pint ; 
tl»e  calamine  and  zinc  lotion  employed  in  acute  eczeraa  ;  the  fluid  extract  of 
grindelia  rolmsta,  one  or  two  drachms  to  four  ounces  of  water;  dilute  lead 
water  ;  lotio  nigm  ;  a  solution  of  zinc  sulphate,  from  one-half  to  two  grains 
to  the  ounce,  with  or  without  a  few  minims  of  carbcjlic  acid  to  each  ounce; 
plain  carbolic  acid  lotion  of  the  strength  just  indicated  ;  weak  nlkaline 
\  lotions  J  mild  ointments,  such  as  zinc  oxide,  cold  cream,  petrolatum,  and 
the  like,  are  all  usefid» 
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ERYTHEMA    INDUKATUM. 

Eiythema  mduratumj  tlie  ^rt/thetne  IndnH  seroftdeux  of  Bazin,  is  some- 
times seen  ia  yoimg  boys  and  girls.  The  calf  is  the  favorite  ri^ioD,  although 
it  is  excc»ptionalIy  obsejrval  u[>on  the  forearms.  It  Ix^ds  as  one  or  several 
— rarely  many — deep-seated,  hard,  pea-  to  cherry-sized  nodules,  which  in 
the  course  of  one  or  two  weeks  have  become  somewhat  larger^  and  the 
overlying  hkin  of  a  pinkisli,  dull-redj  or  violaceous  color.  The  nodules 
later  are  ur  may  l>e  from  the  iM^giouing  ill  defined,  feeling  like  an  irregular, 
flatteiKKl,  snlx'Utaneous  iutiltration,  at  times  not  unlike  deep-sea tetl  ery8ij)e- 
latous  inflammation.  The  lesionji  may  gradually  undergo  a!)sorptioii  or 
may  slough  and  ulcerate;  this  latter  is  the  more  common^  The  resulting 
ulcer  is  deep,  with  a  decidtHl  puucheil-out  apj>eaiajice  strongly  suggest iv*c 
of  a  syphilitic  ulcer,  with  wliich  the  disease  is,  however,  in  no  way  related. 
The  disease  is  slow  iu  its  progress ;  tlic  older  ulcerations  may  remain,  vary- 
ing s<^)mewliat  in  character,  or  they  may  heal,  new  nodules  appearing  from 
time  to  time  and  undergoing  the  same  changes.  It  may  last  almost  indefi- 
nitely. Exj>crieuce  lends  strength  to  the  belief  that  the  disease  is  of  a 
scrofulous  nature. 

Treatment  is  not  always  satisfactory,  esi>ecially  without  the  full  co- 
operation of  the  ]>atient.  Rest,  relative  or  aljsolute,  in  tlie  recurabeat 
posture  is  of  greatest  benefit  Cod  liver  oil,  iron,  strychnine,  and  phos- 
phorus are  the  must  useful  internal  remedies.  Locally,  mild  autiseptics 
are  valuable:  a  lotion  of  a  saturated  solution  of  boric  acid,  with  one  or  two 
drachms  of  resorcin  to  the  ounce,  resorcin  ointment,  from  one-half  to  one 
drachm  to  the  ounce,  and  a  five  to  ten  [ler  cent,  oleate  of  mercury  ointment 
may  be  mentioned  as  being  the  most  serviceable. 

HERPES  SIMPLEX. 

Herpes,  herpes  facialis,  or  fever  blisters,  may  be  described  as  an  acute 
disease  of  an  inflammatory  tyjx?,  occurring  most  commonly  about  the  lijis, 
and  eharafterized  by  tlie  formation  of  pin-head  to  i>ea-sized  vesicles,  ar- 
ranged in  one  or  several  groups*  If  the  case  is  severe^  mild  pyrexic  symp 
toms  with  more  or  less  malaise  may  precede  the  eruption.  Usually,  how- 
ever, only  a  feeling  of  heat  or  burniug  is  felt  at  the  site  at  which  the  vesicles 
make  their  appearance.  They  are  usually  closely  groujK?d  or  buoebed  oo 
a  hy)>pnemic  or  inflammatory  base.  At  first  their  contents  are  elear^  latt»f 
becoming  milky  in  appearance.  There  is  no  tendency  to  spontaneous  niji— 
ture ;  if  broken  accidentally,  an  abrasion  or  excoriatioD  of  a  6U])er5ciaT 
nature  3-esulta.  In  tlie  course  of  a  few  days  the  eruiition  dries  to  crusty 
which  in  a  short  time  drop  off.  No  permanent  trace  of  the  disease  is  left. 
The  disease  is  often  seen  in  association  with  febrile  and  pulmonic  disea.si'S. 
It  is  also  not  iufre<pi€utly  observed  in  association  with  malarial  and  diges* 
tive  disturbances. 

Ver}^  httle,  if  any,  treatment  is  needal  for  the  eruption  itself.  PredjV 
posing  conditions  should  be  looketl  after.     Locally,  a  oimphorated 
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cream  or  a  boric  acid  ointment  may  l)e  iisetl.  In  the  beginning  of  an  attack 
the  freqnent  applit'ation  of  !?pirit.s  of  camplior  or  Cologne  water  will  some- 
times  serve  to  shorten  the  duration  of  the  outbreak » 


I 


HYDRO  A  VACCINIFORME  SEU  iESTIVALE. 

This  disease  is  also  designated  hydroa  pueroruni  and  recurrent  summer 
eruption.  All  iTcorded  cases  have  been  boys.  The  di.seasc  begins  in  early 
cliiltlhood  or  infancy,  aotl,  as  a  rule,  on  nncoveretl  parts.  Its  appe.irance  is 
usual  ailer  exiwsure  to  wind  or  sun.  The  beginning  lesion.^  are  rt-d  f^pots, 
upon  which  vc^ietdation  takes  platxj.  In  a  day  or  two  tlie  vesicle  shows 
distinct  uuibilication,  the  eontenti  becoming  milky.  The  lesions  gmdnally 
dry  lip  and  the  crusts  fall  off,  leaving  distinct  pit-like  seal's.  Successive  out- 
breaks may  present  themselves  and  the  attack  Im?  prolonged  ahnost  indefi- 
nitely. The  vesieles  develop  either  singly  and  discrete  or  in  gmiips  like 
zoster.  In  the  winter  nKtnths  the  patient  is  generally  free.  Recurrences 
usually  are  noted  up  to  the  period  of  manhoml,  wfien  the  disease  gratl- 
uaily  disajipears.  In  severe  attacks  there  may  be  arthritic  symptoms,  ano- 
rexia^ and  similar  disturbance.  The  disease  is  prol>ably  a  vaso-motor  neu- 
rosis. So  far  treatment  has  seemed  simply  palliative.  The  patient  sliould 
he  protecteil  against  sun  ex [josii re,  excessive  artificial  heat,  and  heavy  winds, 
In  other  resjx^cls  the  measures  of  ti^eatment  are  based  upon  geneml  prin- 
ciples, 

IMPETIGO   CONTAGIOSA. 

Impetigo  contagiosa,  know^n  also  as  [lorrigo  contagiosa,  impetigOj  im- 
petigo simplex,  is  an  acute,  contagious,  iuHanimatory  disease,  characterized 
by  the  formation  of  dist^ete,  suixTticial,  flat,  rouude+l,  or  oval-like  vesicles 
or  bleha,  soon  Ixxjoming  vesico-pustular,  and  drying  to  thin,  wafer- 1  ike, 
yellowish  crusts. 

While  the  etiology  is  not  positively  known,  the  disease  h  now  Iooke<^l 
ujv>n  as  one  of  pus  cocci  infection^ — sta|)liyIocoecus  aureus  and  albiis.  For 
tiiis  reason  it  is  occasionally  seen  in  connection  with  vaccination  and  [Kxlicu- 
losis  capitis  and  other  diseases  in  winch  pus  may  l>e  present.  It  is  essen- 
tially a  disease  of  eliihlhood,  tlic  vast  majority  of  cases  occurring  in  those 
under  the  age  of  ten  or  twelve.  In  some  instances  of  tlie  more  t>r  less 
general  eruption,  with  sliglrt  ]vrcceding  and  sometimes  accompanying  icbrite 
ni.lion,  it  bears  close  resemhlauce  to  the  eruptive  fevers.  It  is  jiossible  that 
a  com!  It  ion  of  mchexia  may  predispc^se  to  it.  The  disease  is  contagions, 
and  the  k>sions  inoculable  and  auto-inoeulable. 

The  disease  usually  apjicars  as  several  or  more  pfn -head-si zwl  papulo- 
esicles  or  vesicles,  most  conimonly  upon  the  flux?  and  hands  ;  tlies4'  enlarge 
by  pt^'riphcral  extension,  flatten  out,  and  nuiy  become  umbilicatcd.  They 
may  reach  the  size  of  a  dime,  or  may  hecuuie  even  larger.  When  st^veral 
arc  clc^e  together,  they  may  coalesd^  aud  form  an  irrcgularly-siztHl  patch. 
In  some  cases  distinct  blebs  reaiift.  In  othei'S  the  lesions  are  pustules  from 
the  start,  somewhat  rounded  and  with  little  tendency  to  flatten.    As  a  rule, 
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the  Icfiions  are  without  conspicuous  or  Jistinet  areola.  During  several  days 
or  a  week  or  more  new  lesions  may  eootinue  to  apjiear.  Sooner  or  later 
they  have  all  dried  to  thin,  wafer-like,  yellowish  or  yellow i.sh-browa  cruets, 
hut  sliglitly  adherent,  and  having  the  appeamnce  of  being  pasted  or  grtuck 
on.  Finally  the  crusts  ^Irnp  ofVj  leaving  slight  or  faint  rcddi-sli  or  reddish* 
brown  spots  whieli  gradually  fade  away.  In  some  cases  there  are  precur- 
sory syniptoms  of  slight  febrile  action  and  malaise.  Itehiag  may  or  may 
not  be  present. 

The  disease  is  usually  so  striking  in  its  symptomatology  that  a  mistake 
iu  diagnosis  is  scarcely  likely  to  occur.  It  is  not  to  be  eon  founded  with 
pustular  eczema  or  w^ith  et*thyma.  The  character  of  the  lesions,  their 
growth,  and  the  lack  of  conspicuous  intiltration  or  other  inflaramatory 
symptoms  will  serve  to  differentiate  it  The  disease  usually  runs  its  course 
in  from  one  to  several  U"ceks»  Excrptionally,  from  the  con^itant  scmtcbing 
of  the  parts,  new  points  are  inoculated  and  the  disease  thus  kept  up. 

The  essential  part  of  the  treatment  is  to  destroy  the  auto- inrx^ul able 
properties  of  the  lesions.  This  may  l>e  effected  by  removing  the  crusts  hy 
repeated  warm  water  and  soap  washings,  with  the  eunjoint  use  of  an  appli- 
cation of  ammoniated  mercury  ointment,  from  ten  to  twenty  grains  to  the 
ounce.  It  is  advisable,  esj>ecially  in  extensive  or  itching  eases,  to  apply,  as  a 
geneml  a|)plication,  a  lotion  of  l)onc  acid  containing  a  balf-drachm  of  car- 
bolic acid  or  resorau  to  the  pint;  this  will  serve  to  prevent  the  inoculation 
of  new^  points. 

LYMPHANGIECTODES. 

This  disease  is  also  kno^^^  as  lymphangioma  circumseriptam  and  lupiw 
lymphatieus.  It  is  a  rare  disease,  characterizeil  by  pin-head  to  millet-seed- 
sized,  dt»ep-seated  vesicles.  The  lesi<ms  are  ei>nnected  with  the  lyniphaticsi, 
somewhat  of  the  nature  of  lymphatic  dilatations.  Que  jiateh,  genei-ally  from 
one  to  two  or  three  inches  in  area,  is  usually  observed,  and  on  almost  any 
part  of  the  body.  The  lesions  are  closely  crowdcil  ;  the  aiTa  is  apt  to  be 
broken  up  into  irregular  groupings.  Tlie  vesicles  mt*  wart-like  in  ap|iear- 
ance  and  deep-seated,  either  without  color  or  of  a  taint  pink  or  light  straw 
color.  In  some  of  the  vehicles  tiie  overlying  skin  shows  vascular  tuj^  or 
striae.  It  is  unaccompanie<l  by  any  inflammatory  symptoms.  Its  progress 
is  extremely  slow.  The  disease  begins  in  early  childhood  or  infuncy.  In 
sevei'al  eases  venous  njcvus  has  been  associated.  Spontaneous  disappear- 
ance, so  far  as  the  reeonls  show,  has  not  been  noted.  Treatment  consists  in 
operative  measures  and  in  the  use  of  caustics ;  recurrence  has  fre<juently 
iblluwed.     Electrolysis  is  advisable,  if  any  treatment  is  deemed  necessar)'. 

MILIAUIA 

This  disease  is  also  variously  tlesignated  prickly  heat,  heat  rasb,  lichen 
tropicus,  red  gum,  strophulus,  miliaria  rubra,  miliaria  alba, 

Kxcessive  heat  is  the  potential  cause,  so  that  the  disease  is  commonly 
seen  in  torrid  weather.     Too  much  clothing  is  also  provocative.     A  debili- 
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tatecl  condition  has  a  pretlisiK>siog  influence,  Tlie  lesion  h  usually  formed 
by  the  sweat  d net  Ijec^niing  obstruet^xl,  the  sweat-seci*etfon  breaking  through 
it  and  forming  a  vesicle  between  the  deeiK^r  eorneous  layers. 

The  eruption  etmsists  of  pin-poiut-  to  milh^t-seed-sized  elevations,  which 
may  be  papular,  vesico-i>apular,  or  vesieular.  Usually  the  eruption  is 
mixed.  The  lesions  are  discrete,  but  are  apt  to  \>e  numerous  and  closely 
crowded,  involving  one  or  more  region.^  or  the  entire  siirfafe.  The  trunk, 
n©ck»  and  genito-crnral  regions  are  favorite  locralitits.  The  color  may  be 
pinkish  or  rHldi?fli, — miliaria  rubra;  later  tlie  areolar  re<lness  fatles,  the 
vesicular  contents  Ix'come  somewhat  opaque  and  yellowish  white,— miliaria 
allia.  It  is  not  unusual  in  long-eon tinucd  cases,  especially  in  children,  for 
Ijoils  to  develop,  and  in  neglectetl  cases  a  veritalde  eczema  may  result 

Miliaria  is  to  l>e  distinguished  from  eczema  and  from  sudamina.  The 
lesions  are  smaller,  show  no  tendency  to  rupture,  there  is  no  underlying 
thickening  of  the  skin,  and  very  little,  if  any,  tendency  to  become  con- 
fluent, characters  wliicli  serve  to  diiferentiate  it  from  eczema.  There  are 
no  inflajumatory  symptoms  in  sudamina,  and  this  latter  is  usually  seen  in 
connection  with  scmie  low  fever  or  acute  rheumatism. 

In  the  management  of  the  case  the  cause  of  the  disease — excessive  heat 
— is  to  Ixi  iTmovcfl  if  possible*  Too  much  clothing  is  to  l^e  avoided.  An 
application  of  a  cooling  and  slightly  astringeut  lotion  or  a  mild  dusting 
powder  will  be  fcnind  to  exert  a  favomble  influents*  A  hUion  of  saturated 
solution  of  boric  acid,  with  from  two  to  four  drachms  of  calamine  and  zinc 
oxide  and  from  ten  to  twenty  grains  of  carbolic  acid  to  the  pint,  is  one  of 
the  most  useful  ;  to  make  it  more  cof>ling,  from  a  half-ounce  to  two  ounces 
of  alcohol  may  l)e  added,  Simiile  cooling  lotions,  such  as  equal  partes  of 
alcfJiol  and  water  or  vinegar  and  water,  will  often  be  sufticieut.  Of  the 
dusting  powders,  boric  acid,  starch,  lycopodium,  talc,  and  zinc  oxide  may 
be  preiscribetl,  individually  or  in  combination. 

PITYRIASIS  ROSEA. 

The  disease  is  also  known  under  the  names  of  {>ityriasis  maculata  et  cir- 
einata  and  hert>cs  tonsurans  macidnsus.  It  is  a  disease  of  a  mildly  inflam- 
matory nature,  usually  seated  upon  the  upjier  trunk.  It  has,  however, 
been  observed  on  the  neckij  invading  the  lower  face,  on  the  arms,  (^]>ecially 
in  the  flexor  of  the  elbow;,  and  about  the  genito-crund  and  popliteal  regions. 
It  is  characterized  by  discrete  and  confluent  pinkish  or  rosv-n>d  or  salmon- 
tinted,  vanously-sizetl,  miscd,  scaly  macules.  The  scidinoss  is  apt  to  be 
more  or  less  bmnuv  iu  nature,  althou^jh  iu  s<iine  instance's  it  is  ouite  flak  v. 
There  is  rarclv  anv  infiltration  of  tlie  underlying:  skin,  and  the  inflamma- 
tory  symptoms  are  not  striking.  The  eruption  appears,  as  a  rule,  rapidly, 
rt*aching  its  full  development  in  one  or  two  weeks,  and  gradually  subsiding 
and  disappearing  in  from  four  to  twelve  weeks.  Exceptionally  it  is  some- 
what i>ersistent.  It  is  variously  viewed  as  of  parasitic  nature,  and  as  being 
m,  mildly  inflammatory  affection  allied  to  psoriasis.     It  is  also  looked  ui)on 
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as   anali^oiLs  to  seljorrhueic  et^zenia*      The  eruption  resembles,   to  some 
extent,  ringworm,  mild  psoriasis,  and  the  scpmmuof^  gyphiUxlorm. 

Treatment  is  purely  ex{>eetant  ur  syniptomatie.  Mild  ointments  of 
iulphur,  from  twenty  to  sixty  g:i'ains  to  tlie  ounce,  together  with  an  c»€ea- 
Bional  siklina  aperient  and  touic  treatment,  if  indicated,  seem  to  ejtert  a 
favorable  influence, 

VERRUCA. 

Verruea,  or  wart,  is  not  an  imeommon  oecurrence  in  ehildhood.  It  may 
be  rounded,  flat,  or  filiform.  The  ordinary  flat  variety  is  most  common. 
It  is  usually  rounded  at  the  ba.sc,  hard,  and  somew'hat  liorny,  s^jmetimea 
with  a  digitate  or  papillary  surface.  There  is  no  limit  to  the  uuml>er  that 
may  be  prei^nt ;  as  a  rule,  there  are  from  several  to  twenty  or  more.  The 
cause  of  warts  is  not  jHjsitively  known.  There  is,  however,  a  growing 
belief  in  it.s  panisitie,  and  therefore  contagious,  nature.  It  is  essentially  a 
ciiTumscribed  hypertrophy  of  tlie  epidermic  and  jiafnllary  layei^  of  the 
skin,  the  interior  of  the  growth  containing  the  loop  of  a  blood-vessel. 

There  are  several  means  of  treating  these  blemishes.  Ol'  the  mild  and 
doubtful  methiKls  may  be  mentioned  6ulj>hur  ointment,  white  pi'eeipitate 
ointment,  and  a  saturated  solution  of  boric  aci*!.  If  the  lesions  are  small 
and  numerous  and  close  together,  one  of  these  drugs  might  Ije  tirst  tried* 
Another  plan  of  treatment  is  by  means  of  i-austics.  The  ajiplioatioo  of 
salicylic  acid — a  saturated  solution  in  alcahol — or  salicylic  acid  in  collodion, 
from  thirty  to  sixty  grains  to  the  oiuii'e,  is  useful  at  times  ;  also  imring  off 
the  hardcnetl  or  horny  top  and  cauterizing  with  the  stick  of  silver  nitrate. 
Touching  with  a  solution  of  chromic  a^nd,  one  to  five  or  ten  jmils  of  water, 
is  a  more  active  remedy.  Any  of  the  other  w^ll-known  caustics  may  be 
used.     Excision  with  the  curved  scissc*rs  is  the  quickest  method. 


XERODERMA   PIGMENTOSUM. 

This  rare  disease  is  also  designated  jiarchment  skin  and  angioma  pig- 
mentosum ct  atropliicum.  The  beginning  symptoms  consist  oJ*  the  ap|>ear- 
anoe  of  numerous  frec^kkvlike  spots  and  telangiectases.  Later  atrophic 
changes  in  the  muscles  and  more  or  k^s  shrinking  and  contraction  of*  the 
integument  are  observed.  Still  later  in  the  course  of  tlie  disease,  and 
exceptionally  at  an  earlier  jx^riod,  eijitljeliomatons  tumors  and  ulcerations 
take  platti.  Death,  usually  after  yeai-s,  finally  results.  The  true  nature  of 
tlie  disease  is  nut  known.  It  l»egins  in  early  childhood  and  is  extremely 
slow  in  its  course.  It  has  been  oliserved  to  occur  in  several  children  in  the 
same  fauiily.  Treatment  is  essentially  palliative  and  expectant.  Tonics 
and  alteratives  and  nutrients  are  to  be  prescribed  if  indicated.  Mild  anti- 
sejitic  protective  applications  are  to  be  made  to  the  uloerated  siiriuc«*s  or 
tumors.     Ablation  of  the  tumors  may  be  practised. 


CONGENITAL  SKIN  DISEASES. 


Br  J.  W.  BALLANTYNE,  M.D.,  F.R.C.P.E.,  P.E.S.E. 


INTRODUCTION. 

The  group  of  morbid  conditions  to  which  the  name  "congenital  skin 

diseases''  (or,  shortly,  *^  congenital  skins")  lias  liecn  given  may  be  regarded 

as  iuelnding  only  those  states  which  are  commonly  looketl  upon  as  cutatie- 

■    ons  deformities  J  as  faults  in  the  embryology  of  the  skin  and  sulx*ntan(x>iis 

tissue^  or  as  embracing  also  the  cntaneous  diseases  which  may  affect  the 

Ifcetus  and  be  prescot  at  birth.  It  is  in  this  second  and  wider  sense  that  I 
have  accepted  the  designation  and  have  constructed  a  classification  to  meet 
its  requirements.*  I  have  done  so  for  various  reasons,  but  chiefly  bcT^nse 
it  19  in  the  present  state  of  our  knowletlge  practically  impossible  to  draw 
a  hard  and  fast  line  between  the  def5>rmities  properly  so  called  and  the 
diseases  of  the  skin.  Theoretically  it  may  be  affirme*!  that  the  (h.^formitics 
are  produced  by  morbid  causes  {whose  nature  can  only  be  guessed  at)  acting 
during  the  cmir^ONic  stage  of  intra-iiterine  life  and  producing  lesions  which 
differ  in  many  respects  from  those  developed  in  later  life ;  the  diseases,  on 
the  other  hand,  are  due  to  causes  probably  similar  to  those  active  in  extm- 
uterine  existence  which  affect  the  organism  in  the  foMl  period  of  its  ante- 
natal life  and  laid  to  disorders  closely  resemblmg  the  dermatoses  of  the 
adult  or  chikl.     Pmctically,  however,  it  is  very  difficult  to  say  in  which  of 

»the  two  groups  certain  cutaneous  lesions  ought  to  be  placed*  Light  will 
probably  be  thrown  upon  this  subject  from  two  directions :  from  the  in- 
vestigation of  the  normal  develupment  of  the  skin,  and  especially  of  its 
epitricliinl  layer,  and  from  tlie  careful  examination  of  skin  diseases  in  the 
early  .^^tiiges  of  frct:d  life.  Here  it  may  be  remarked  parenthetical ly  that  it 
is  astonishing  how  few  cases  of  skin  abnormalities  in  foetuses  younger 
than  tlje  sixth  month  liavc  been  pot  on  record. 

The  term  **  congenitar'  lias  l>ecu  applied  somewhat  loosely  to  some 
skin  diseases  which  are  not  present  at  birth,  but  which  are  apparently  pre- 
disposed to  by  some  antenatal  ix!cidiarity  existing  in  tlie  cntaneous  struc- 
tures. An  example  of  such  may  1>g  present  in  the  xeroderma  pigmeniomim 
uf  Kaposi.     It  is  permissible  to  think  that  something  in  the  intra-uterine 
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environment  may  be  the  means  of  ilela}  iog  the  appearance  of  the  typical 
raanifotations  of  the  disc^ase,  or  that  something  in  the  new  Burruundtogi 
of  the  infant  after  birth  may  hasten  their  development,  Po««ibly,  afav, 
both  these  fattoi*8  may  bo  at  work.  With  regarJ^  however,  to  ^ucli  *•««• 
genital"  skin  affections  little  need  here  be  said  ;  all  tlie  8{)ace  at  oiy  di^ 
}K)sal  must  be  given  to  the  cutaneous  lections  which  are  truly  eongmitalf^- 
i.e.y  are  present  at  birth. 

CLASSIFICATION. 

Congenital  cutaneous  affections  may  be  provisionally  grouped  io  tlmi 
divisions:  (I)  the  transmitted  diseases,  such  as  the  eruptions  of  the 
and  of  syphilis;  (2)  the  idiopathic  morbid  states  which,  so  far  aa 
present  know,  take  their  origin  in  the  fcetus  itself  and  are  not  t 
to  it  by  the  motber,  examples  of  which  are  found  in  fcetal  ichtbyosia,^^ 
peitnrhosis,  etc. ;  and  (3)  the  cutaneous  neoplasms,  the  dcsmo«>c8,  such  « 
elepliantiasis  congenita  and  some  of  the   nievi*     Elsewhere*  I  have  iw- 
sideiably  elaborated  this  classification^  but   for  my  present  purpose  tb 
arrangement  given  above  will  serve. 

TRANSMITTED   DISEASES. 

Exanthemata, — Wlien  during  pregnancy  a  woman  is  attacked  by  one  of 
the  eruptive  fevera  her  foetus  may  when  expelled  from  the  uterus  rjikibit 
the  same  cutaneous  lesions  as  those  seen  on  her  own  body.     FurtbiT,  i 
child  may  at  the  time  of  birth  be  affected  with  one  of  the  exautliematsi,  and 
yet  the  mother  may,  through  immunity  acquired  from  a  previous  attack, 
show  no  sign  tlieref>f ;  there  may,  liowever,  be  a  history  of  exposure  tn  la- 
fection.     The  exanthema  whose  characters  when  pi-esent  at  birth  hsxve  bam 
most  fully  in  vostigatt^l  is  »malI-]Ktx,     The  variolous  eniption  may^  is  it 
other  times  in  life,  be  discrete  or  confluent,  and  it  may  show  it^lf  ta  tlif 
papular^  pustular,  or  cicatricial  form,  according  as  the  disease  lias  ejhiti^m 
shorter  or  a  longer  time  Ix^fore  birth;  l>ut  the  cutaneous  lesions  liave^^l 
tain  peculiarities  which  are  doubtless  due  to  their  evolution  in  a  ««■ 
fluid  medium — tlie  lif]uor  amoii — ^and  away  from  the  effects  of  light.    TV 
face  13  frequently  almost  entii^ly  spared  by  the  eruption ;  tfjc  pustule*!^ 
semble  rather  those  that  form  on  a  moist  mneoos  surface, — e,ff,^  the  ImccJ 
in  the  adult,^ — there  is  a  less  degree  of  suppuration,  crusts  are  seldom  fbnii«Rl» 
and  the  resulting  cii'atriees  are  feebly  marked.    These  characters  all  find  to 
explanation  in  the  fact  that  the  skin  of  tlie  variolous  ffctus  is  hathed  io  ti« 
liquor  amnii  and  protoctetl  from  friction  and  the  atmi^ipheric  air. 

The  eruptions  of  mmJileA^  scarkl/ever^  and  ranc^lta  may  also  he  prcKSit 

at  birth ;  but  their  octHirrcnce  has   been  rarely  nottxl,  pmbably  in  pirt 

because  the  destpiamation  and  erythema  which  accomi^ny  the  fii^l  ti« 

o  '    ve  been  regarded  as  the  norn)aI  cutaneous  change's  \i  hich  happn  ia 

trn  infant.    I  have  had  opportunities  of  watching  Itoth  tbflrci' 

as  they  appear  at  birth,  and  was  struck  by  the  degree  of  iorot^ 

-••"^  «  Op  dt ,  p.  227, 
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ment  of  tlie  dermis  in  the  rase  of  measles,  and  by  the  close  resemUance  of 
the  scarlatinal  rash  to  the  physiological  erythema  of  the  new-born.  In 
faet,  in  the  case  of  scarlet  fever  in  the  infant  at  birth  the  skin  condition  is 
not  in  itself  i?utiieient  for  diagnosis.  It  would  scern  that  the  stage  reached 
by  the  eruption  is  the  same  in  mother  ami  infant ;  at  any  rate,  an  examina- 
tion of  the  data  in  the  ret^irded  cases  a[v|mrcntly  warrants  this  Cfjnclusion; 
tliis  fact  may  be  explained  by  simnhaneous  infection  of  mother  and  tretus, 
or  by  a  difference  in  the  length  of  the  incubation  period  in  the  latter.  The 
skin  changes  in  fmtal  ii/phoid  fever  have  not  been  nmch  i invest ii^atcd. 

Enfdpdas  and  Sepsis, — Tlie  passage  of  Sitreptococci  from  mother  to 
foetos  has  been  shown  to  be  an  occasional  occnrrencej  and  the  fretal  erysipe- 
las or  sepsis  thus  indiiceil  may  be  accom|>anied  by  certain  cutimeons  elianges. 
Thus,  a  hmellar  ca-folkdion  of  the  cuticle  m  the  infants  of  women  suffering 
from  erysiplas  has  been  observtnl  by  Kaltenhacli,  Runge,  and  othera,  and 
a  noteworthy  fact  was  the  slight  d^ree  in  which  t!ie  skin  of  the  face  and 
limbs  was  involved.  Septic  conditions  also  may  arise  in  aicro  and  be  ac- 
companied by  cutaneous  changes  evident  at  birth  or  very  scxm  thereafter; 
among  the  changes  thns  produced  may  he  mentioned  pemphigoid  eruptiojis^ 
jaundice  J  peiechisCj  and  prnqpuric  ffpots^  and  possibly  also  dei-rttntilk  exfolia- 
tiva neonatorum^  which,  according  to  Ritter,  wlio  fit's t  described  it,  is  a 
pysemic  manifestatiun.  It  is  worthy  of  note  that  Moncorvo*  found  the 
streptoeocei  of  Fehlciscu  in  the  blood  of  an  infant  with  conf/enilal  elcphan-- 
iioMs  whose  mother  hail  suffered  from  lymphangitis  in  pregnancy  j  he  be- 
liev^ed  that  the  elephant ia tic  new  formation  was  due  to  a  local  lymphau- 
gitic  process  set  up  in  foatal  life  by  streptococci  coming  from  the  maternal 
circulation. 

S^phiVm, — The  ernptions  which  may  affect  an  infant  suffering  from  con- 
genital syphilis,  and  which  ai)pear  soon  after  birth^  have  been  dealt  with 
by  Dr.  Abner  Post^  elsewhere ;  but  there  are  certain  less  widely  known  but 
more  truly  congenital  cutaneous  manifestations  which  are  sometimes  seen  in 
the  fcetns.  A  pseudo'ichthipms  has,  for  instance,  been  met  with  at  birth  in 
undoubtedly  syphilitic  babies.  The  lesion  differs  frnm  that  of  true  fcetal 
ichthyosis  in  the  character  of  the  desfpiamation,  which  is  moist  rather  than 
dry,  and  in  the  thinness  of  the  epidermic  plates.  Closely  allied  to  this 
manifestation  is  that  which  I  have  placed  under  the  genei-al  designation  of 
ffTjlal  kernfofy»i^?  That  this  almormal  looseness  of  attachment  of  the  epi- 
dermis in  tlie  living  fcetns  is,  in  some  cases  at  least,  syphilitic  must  lie 
regarded  as  certain.  It  is  not  to  be  confounded  with  the  jiost  mortem 
changes  in  the  cuticle  which  are  so  evident  in  the  macerated  fnetus,  S<ime- 
times  tlie  syphilitic  taint  shows  itself  at  birth  in  a  simple  erifihema,  which, 
if  it  pjfist  in  association  with  keratolysisj  increases  the  resemblance  which 

*  Moncorvu,  Congenital  Elepbantiasifl,  Edinburgh  Medical  Journal,  1896,  toL  xli.  p. 


*Tbi8  Cyelopaedm,  IRRI,  vol    U.  p.  202. 

■  Ballnnlyne,  J.  W-,  DUoaaos  of  the  Fo3tU8,  1805,  vol.  ii.  p.  188. 
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the  condition  bears  to  maoemtion.  Finally,  the  eataneous  diMage  mmr  i 
the  form  uf  pemphigus.  There  is  a  congenital  pemphigus  which  is 
gpeciiic,  but  in  the  syphilitic  form  the  bullae  are  soft,  oontaiD  a  ydloviA 
or  greenish  pus,  and  affect  si>ecially  the  palms  and  the  aolea.  Durii^  liie 
act  of  birth  many  of  the  blebs  may  buret  and  leave  raw  siirfiKKi  or  aiiM 
to  which  the  cuticle  is  but  loosely  attached.  It  is  possible  tliat  0tNn^  ofl 
appearances  of  maceration  in  living  infants  are  thus  derived, 

IDIOPATUIC   DISEASES, 

In  this  group  must  l>e  placed  certain  skiu  affections  whicfa^  so  fiu*  asitl 
present  known,  originate  in  t!ie  ftetus  indeiiendently  of  ike  stale  of 
mother  in  pregnancy.  Doubtless  further  discoveries  may  dimioish 
nuralxT  of  diseases  thus  classified,  leading  to  a  tmnsference  uf  aome  of  lli( 
to  tlie  group  of  the  transmitted  maladic^s;  in  the  mean  time  they  must 
provisiorially  regarde*!  as  idioj>athic.  Some  of  the  moit  intemiing  of  all 
congenital  skiu  affections  are  met  with  in  the  first  division  of  ibia  groiip* 
that,  iiaoicly,  which  contains  the  epidermidoses,  and  sfiecially  tiie  kenilufls» 
and  these  I  shall  now  proceed  to  consider. 

Fmial  Ichthtfrnk  {Grave  Type). — Fcetal  or  oongfuital  iehiliyofib  nf  i 
grave  type  may  l>e  regaixled  as  essentially  a  hyperkeratosis,  d<      '        ^ 
ably  alwut  the  fourth  niontli  of  intra-uteriue  life,  and  ehara^  i»y  Uie 

existence  over  the  whole  surface  of  the  l>ody  of  homy  epidermic  plilo^ 
sejtamted  from  each  other  by  fissures  and  furrows.  {  17//^  Plates  Land  IL) 
The  condition  of  the  skin  is  associated  with  deformities  of  the  mouth*  iw^e, 
eyes,  eare,  and  limbs,  which  aiH!  largely  of  the  nature  of  arrest<'d  g^rowtfc 
and  (in  the  case  of  the  mouth  and  eyes)  of  ectropion.  The  {>f<'aliar  ajijirsir- 
ance  of  the  infant  suliering  from  this  disease  has  gained  for  him  thi*  imtar 
"Harle^inin  Fcetus.*^  The  pareots  of  such  infants  are  gt^nerttlly  fn.v  fn>m 
skin  disease  of  any  kind ;  but  a  noteworthy  fact  is  the  ocenrn*nc«*  of  morr 
than  one  case  in  the  same  family.  In  a  case  rf*poi-ted  by  (>i*stri*iclnT'  llw 
mother  had  three  healthy  iuJants  by  her  first  husband  and  thriY'  ichtJtrolk 
fcBtuses  by  her  second,  so  that  a  paternal  influence  must  somefimfs  be  trnktn 
into  account.  The  infants  are  weakly  at  birth,  and  in  all  the  rrt*orded 
casca  death  took  place  a  few  <lay8  after  birth.  The  state  of  the  muttth  inta^ 
feres  much  with  suckling.  The  essential  feature  in  the  eolaneotie  Irsion  it 
an  enormous  hyprtrophy  of  the  stratum  corneura  of  the 
Whether  or  not  it  is  truly  an  iehtliyosis  must  be  left  to  ^killiMl 
gists  to  settle,  but  tfiat  it  is  connected  in  some  way  with  an  attun 
development  of  the  fiietal  epitrichium  *"  is  tliirly  well  established,  Nu 
meut  has  yet  proved  sua^essful,  but  the  tw^o  chief  thenij>eutie  itii 
must  be  the  softening  and  I'emoval  of  the  epidermic  covering  and  tht*  m 
tenanec  of  the  infant's  strength. 

Ftrifd  IvhihifmU  {MM  Typ*'). — An  infant  affected  with  thi-  nv.Vi  tvp 
fcrtal  ichthyosis  is  born  with  a  continuous  layer  of  a  cHillodiondtke  *\\\ 
stance  over  the  whole  body;   later  this  substance  deaquaniatie  ill 
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tissue-paper-like  flakt's.  It  is  sometimes  accomj 
dition  of  the  mouth,  eyes,  and  anus.  To  it  such  oamefl  as  "c<jllfxIion 
foetus'-  and  **alllirator  iufimt"  have  been  given.  Family  prevalence  is  the 
only  indiciition  of  heredity  iu  the  history  of  the  reported  cases  of  this 
malady.  It  is  not  fatal  to  life  j  in  fact,  most  of  the  }>atients  reached  adult 
life,  and  one  was  sixty -one  years  old  when  reported  upon.  In  one  or  two 
instances  there  was  re<xivery  from  the  disease*,  in  othei's  there  was  a  kxal- 
ized  involution  of  the  malady  with  a  tendency  to  revert,  but  in  most  of  the 
cases  the  lesion  cither  remained  in  statu  ijuo  (as  adult  ichtln  osis  or  xerty- 
derma)  or  showetl  an  inerease  in  seventy  witli  advancing  age,  Iu  nature 
the  disease  is  a  hyperkeratosis  due  proljably  to  a  permanence  of  the  epi- 
trichial  layer/^  but  the  degree  of  hyi>erpl;isia  of  the  horny  part  of  the 
epidermis  is  less  tlian  in  the  grave  tyi>e  of  li:eUil  ichthyosis.  The  luternal 
admiaistmtion  of  sueh  meilicines  as  mercury,  cod-liver  oil,  alkalies,  and 
iodide  of  iron  has  not  pi'oved  of  mucli  scrviti? ;  but  external  therajwutic 
measures,  such  as  warm  alkaline  baths,  friction  witfi  glycerin  or  lanolin,  or 
the  application  of  salicylic  acid  as  a  plaster,  have  mitigated  the  severity  of 
the  cutaneous  lesions  to  some  extent. 

ChTi(/au(al  lehthiffms  Hi/sfrix. — A  few  cases  are  on  record  in  which 
there  was  a  widc-sprLml  development  of  sjiiiics  upon  the  snrfaf'C  of  tlic  Ixidy 
at  the  time  of  birth,  but  more  commonly  this  major  degree  of  ichthyosis 
hystrix  doc^s  not  apjkcar  till  some  weeks  after  birth,  as  was  the  ease  in  the 
famous  Lambert  lamily  of  "  Porcupine  Men,'*  It  is  possible,  however,  that 
even  in  thcs*^  a|>jiarently  non-congenital  cases  a  careful  examination  of 
the  skiu  at  the  time  of  birth  would  have  shown  some  anomaly ;  in  fact, 
Crocker  lias  rccordwl  a  case  in  which  bruiswl  places  and  raw-hxjkiug  areas 
were  then  visible,  and  I  have  seen  a  female  patient  whose  parents  stiitefl 
that  on  the  set^ond  day  of  life  numerous  blisters  developed  in  the  regions 
ultimately  a(fet*tc<;l  by  tlie  ichthyosis. 

Ichthtfosis  Linmris  A^europathma, — Under  the  names  of  nervc-nmms, 
papUlaiy  n^evitSy  nwvm  neurotieus  uniiis  lateris^  jaipiUoma  neuroimim,  nimbus 
vmrucmm  uniiis  lateri%  liwnm  fuiearis  ichihyosiformky  and  ichthfiosis  hej-- 
pdifoi^iis  hits  Ijeen  descrilxxl  a  skin  disease,  generally  present  at  birth, 
which  may  be  regarded  as  a  localizer!  form  of  oougenital  ichthyosis  hystrix. 
It  is  rharacteriziHl  by  the  presence  of  papillary  growths,  more  or  If^s  pig- 
men  tetl,  usually  limitwl  very  exactly  to  one  side  of  the  body,  and  nearly 
nlwaya  following  the  distribution  of  one  r^r  more  of  the  cutaneous  nerves. 
(  Mile  Plates  III.  and  IV.)  I  have  found  no  record  of  direct  heredity  or 
even  of  family  prevalence  iu  con  net:  t  ion  with  this  disease.  The  geuernl 
health  Ls  little  atrectcd  Ijy  the  cutaneous  lesion,  but  the  occasional  association 
of  nervous  troubles,  such  as  epilei>sy,  is  noteworthy.  It  has  t)cen  regarded 
as  due  to  iutra-uterine  nerve  disease,  and  Hutchinson  lias  even  supposctl  it 
to  be  the  result  of  foetal  herpes  zoster,  I  am  iodine*!  to  look  upon  it  as  an 
intermediate  type  between  ichthyosis  hystrix  and  congenital  verrucifi  or 
^arty  nievi.     Treatment  has  usually  tJiken   the  form  of  destruction  or 
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removal  of  the  warty  growths  by  nitric  acid  or  the  kniil*,  but  divisiau  of 
the  nerve  supplying  the  alfectecl  an»a  has,  in  the  hands  of  Wherry,  given  a 
more  jierni;inent  cure, 

Ti/iof^is  Palmw  et  FhuUae. — Tylosis  of  the  paltns  and  soles,  also  known 
as  ichlhtftwh  palmar  is  ct  pimdariMj  keratmna  planfare  d  palmare  heraUkirium, 
and  inh£t*ik'd  keratosk  of  the.  palms  and  solely  may  he  defined  as  an  hyper- 
trophy of  the  horny  layer  of  the  epidermis  affwtinnj  only  the  iimiied  areas 
above  mentioned,  and  leading  to  the  development  there  of  a  more  or  leas 
hard  plate  of  tissue.  It  is  commonly  congenital  in,  at  any  rate,  the  wide 
sense  of  tlie  woixi,  and  the  most  striking  feature  in  the  history  of  such 
cases  is  the  existence  of  heredity.  In  an  instance  seen  by  Dr,  G*  Elder 
and  myself,*^  a  little  girl,  her  mother^  her  annt^  her  great-grandmother,  and 
her  great-graod-annt  were  all  affected,  althougli  the  grandmother  eseaj>ed, 
and  in  other  cases  even  more  wonderful  genealogies  have  been  reported.  In 
a  second  family,  under  the  care  of  Dr.  Ronaldsou,  of  Haddington,  I  found 
several  of  tlie  children  affected,  but  the  paretits  tree  from  the  disoi'der» — 
I.e.,  family  prevalence.  The  fxmdition  seems  first  to  becvjrae  evident  when 
pressure  and  frictiuu  aet  on  tJie  palms  and  soles.  The  thickened  epidermis 
gives  rise  to  mi  pain,  but  sensibility  is  diminished  ;  desqnamation  occurs 
usually  once  or  hvice  a  year.  Whether  the  lt*siou  is  a  hyperkeratosis  or  a 
liypenn'iintliosis  may  be  lefl  at  present  unsettled;  that  it  may  be  caused  bv 
a  localized  persistence  of  tlie  epitrichium  is  quite  possiblCj  bat  not  proved. 
Glycerin  to  sof\cu  and  pumiee-stoue  to  remove  the  hardenotl  cuticle  have 
been  the  usual  thera|>eiitic  measures  ;  but  Dr.  Elder  and  I,  in  the  above- 
named  case,  obtained  very  distinct  improvement  from  painting  the  parts 
with  a  solution  of  salicylic  acid  in  ether  (^vq  per  cent.). 

Fwial  Keratolysis, — I  have  given  the  namcfaiQl  kei^atolysis  to  a  group 
of  congenital  cutaneous  affections  characterized  l»y  an  abnormal  hxisening 
or  actual  sc^paration  of  the  cuticle.  Doubtless,  as  has  been  already  stated, 
in  many  of  these  t^ses  we  have  to  deal  witli  the  result  of  fcetal  scarlatina, 
measles,  cry  si  i>ehus,  and  syphilis;  but  there  remain  a  nnmber  of  instances 
in  which  there  is  no  evklenoe  of  the  existence  of  any  of  tliese  causal  factors^ 
and  in  which  it  must  for  the  present  be  conceded  that  the  exfoliation  of  the 
cuticle  is  idiopathic  in  origin.  It  may  then  be  due  to  anasarca,  to  a  nutri- 
tional disturbance  of  the  cutaneous  tissues,  or  to  a  prolongation  of  preg- 
nancy which  results  in  the  birth  of  an  over-ripe  fcetus  showing  the  dt^&- 
quumation  which  naturally  only  <x!curs  some  days  aflter  birth.  It  may  also 
be  that  some  cases  are  truly  examples  of  the  mildest  type  of  foetal  Ichthy* 
osis.  It  is  important  to  hear  this  condition  in  mind  and  to  distinguish 
between  it  anil  the  macerative  changes  met  with  in  the  dead  foetus^  for 
many  works  regard  desquamation  of  the  cuticle  in  the  new-born  as  a  clear 
indit^tiou  of  intra-uterine  death. 

Congenital  Ih/pertrichosia. — Among   the  congenital    trichoses  (morbl 
conditions  of  the   hair)  In^pertrickosia  or  abnormal    hairiness,   general  of 
local^  oecnpies  a  prominent  place.     About  the  middle  of  foetal  life  the 
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whole  bofly  is  csovered  with  a  fine  dowii^  and  this  condition  may  persist  as 
hypertrichosis  univerHalis.  Patients  thns  aflccted  are  known  as  "  liairy  raen," 
**  hommt^-chiens?/'  or  "missing  links  ;'*  and  well-known  examples  arc  the 
Sbwe-Maon^  family  of  Bnrmah,  Julia  Pastrana,  the  Russian  **  hairy  men/' 
and  Kmo,  The  eondilion  is  sometimes  associated  with  defective  de%'elopment 
of  tlie  t4:H?tli,  and  sometimes  with  a  premature  awakening  of  sexuul  in- 
stincts. It  has  not  yet  been  elearly  shown  whether  the  hair  8een  at  birth 
is  the  persistent  foetal  lanugo  or  a  crop  which  has  grown  after  the  lanugo 
has  fallen  otf.  It  is  proltably  correct  to  rcgaixl  tlie  eondition  as  one  of 
delayed  development,  possibly  atavistic.  Localized  hirsutks  may  be  present 
at  birth,  atid  its  oummonest  form  is  the  well-known  hairy  iicevus  on  the 
face,  back,  or  loins  ;  but  au  excessive  hairinc?^  is  also  eommonly  associated 
with  such  defects  as  spina  bifida  occulta,  aneiicephaty,  hemiatrophy,^^  and 
encephalocele.  It  lias  been  observed  also  in  a  case  of  eongenita!  prolapsus 
uteri.**  Such  cases  of  hairiness  (both  general  and  lotnl)  have  often  Ijcen 
aficribed  to  *'  maternal  impressions."  Treatment,  save  by  eleL'tricity  in  the 
most  localized  forms,  is  seldom  successful ;  but  the  eondition  is  troublesome 
only  on  acix>unt  of  the  deformity  caused  by  it. 

Congenital  Ilypotrichom. — Congenital  alopecia  or  hypotricfwms  nu^y, 
like  tbe  anonualy  just  des<:TibtMj,  be  general  or  local.  The  former  variety  is 
oommonly  hereditary  ;  the  latter  is  not  so,  but  most  probably  is  due  in 
Bome  obscure  fashion  to  local  alterations  in  tlie  nutrition  of  the  skin,  such 
as  the  antenatal  spontaneous  cure  of  a  vascular  nasvus.  Dental  defects 
may  occur  in  association  witb  the  want  of  the  hair ;  but  the  whole  subject 
of  this  cutaneous  anomaly  requiiTs  investigation, 

Paratrichoses. — The  presence  of  'mojiiliform  or  beaded  hairs  is  an  anom- 
aly which  is  probably  very  often  truly  congenital,  altljough  it  may  not  be 
notices!  till  childhood.  It  is  known  as  monilethrix  oftrichorrhexiH  nodosa. 
Another  paratriehotie  condition  is  the  occunTnce  of  a  congenital  patch  of 
white  hair  scune where  on  the  scalp,  on  the  brow  most  com m only »  and  less 
frequently  over  the  temple  or  back  of  the  head.  This  canities  cangeniia 
shows  a  very  evident  hereditary'  tendency,  eases  having  been  reporte<l  in 
which  it  a  flic  ted  both  males  and  females  for  four  generations. 

Miscelhmeoxis  Epidemiidoses.'^AmouQ  the  eongeuitid  disorders  affecting 
chiefly  the  epidermis  there  yet  remain  lor  short  consideration  the  cAro/na- 
toses  or  pigmentary  anomalies  and  the  malformations  of  tlic  nails.  Into 
the  question  of  localized  excess  of  pigment  (nmvua  pignientosus)  I  shall  not 
enter,  for  that  has  been  elsewhere  dealt  with  in  this  Cyelopfcdia  (vol.  ii.  p, 
103).  Congenital  c^ses  of  wide-spread  or  universal  mekmodenna  have 
been  very  rarely  put  on  record,  the  oft-quoted  instance  of  Hannah  West 
having  been  reported  by  W.  C\  Welts  near  the  Ijeginning  of  the  txjntury. 
It  would  seem  that  sneh  pigmentary  anomalies  are  to  be  ascril>rd  to  iiitm- 
uterine  disliirlmuecs  in  innervation.  The  absence  of  the  cutaneous  j>jgment 
18  met  with  as  a  general  condition  in  albinism,  when  the  skin  is  of  a  pure 
white  or  pinkish  color;  tbe  pigment  is  also  absent  from  the  hair^  iris,  and 


1 


1120 


CONGENITAL  SKIX   DISEASES. 


elioroid.     Localised  achromulash  in  seen   sjiccially  in    the  dark 
whom  it  oceaHicmally  apix^rs  as  in^gular  white  streaks  or  patdis 
not  unwiimiouly  the  distribution  of  a  cutaneous  nerve,  and  beiog  aeootnpA** 
nied  bv  a  whit«^ning  of  the  haii-s  of  the  afleeted  region*     A   n 
(right-Hidwl)  case  of  this  kind  has  recently  been  described  by  Ji 
Hutchinson  j  the  subject  was  a  Hindoo  raao. 

The  nails  may  show  a  congenital  overgrowth  or  atrt>|ihy. 
exccBH   of  growth,  esjKX*ially  when    combined  witli   curving  of  tiie 
(onycfio^rifpom^)^  are  met  with  in  association  with  congenital  icbthyim 
Congenital  absence  {hypo-omfcjimis)  is  very  rare,  but  has  been  met 
a  brother  and  sister  sutferitig  also  from  congenital  alopecia;  in  Ihm 
the  nails  were  well  grown  at  the  age  of  seven  years. 

Funciionai  DiMurbances  of  the  fSkin-OiandB, — An  excessive  or  an  h 
cient  feecretion  of  sebum  or  of  sweat  may  occur  as  congenital  |ie«!ul 
An  unnatural  dryness  of  the  skin  (xeroderma  congenita)  may  km  llic  mi 
manifestation  of  an  ichthyolic  tendency  ;  on  the  other  liand,  an 
eecretfon  of  sebum  {aeborrhtva  confftnita)  has  been  advance*!  byaoc 
tologists  as  the  lesion  of  grave  fcetal  ichthyosis.  The  ve-ruix  en 
be  I'egardcd  as  a  sort  of  physiological  hyperdeaUms  of  intra-iiterttie  life. 
Its  absence  would  s*?em  to  pre<lisiK)se  to  eczema  and  possibly  to  ulhrr  aidii 
aOk'tions  in  jufaucv  ;  at  anv  mte,  the  worst  case  of  ecj'^ma  tti  eorlv  iofiuie? 
that  I  have  set»n  occurred  in  an  infant  who  at  the  time  of  birUi  w»  p^- 
fcctly  devoid  of  veniix  tuseosa.  Little  is  known  of  congenital  peeulkriliff 
in  the  secretion  of  sweat ;  but  I  am  acquainted  with  the  case  of  a  yocmg 
who  has  always  suffci'ed  fmm  unilateral  hypemlrosw  which  has  not  y 
tcj  any  form  of  treat  men  L  Comedo,  milt  am,  and  aone  sj>ots  may  be  prcMIt 
at  birth  ;  and  wiili  regard  to  ncne  I  have  seen  a  case  in  which  both 
and  infant  were  thus  afffctcd. 

Chngcniial  {Non'SyphUUie)  Peinphif/m, — The  name  ccn^enUal 
is  sometimes  given  to  those  cases  in  which  tliere  is  simply  a  prrnatal 
ofku  hereditary  prtdisjiosition  to  the  formation  of  biillie  on  th<»  skra 
result  of  some  slight  irritation,  but  in  a  stricter  sense  it  is  appliciUe  oqIt 
to  the  instani'cs  of  non-syphilitic  bullous  eruptions  in  the  fijetUi^  al  tht?  tiat 
of  birth.  In  the  latter  grou|)  of  cases  the  bullae  are  rarely  neeii  al  birth* 
for  the  passage  of  the  child  through  the  maternal  passages  hm  M  ta  tbdr 
rnptinx? ;  but  the  loosened  cuticle  or  actual  bare  ar^is  may  mark  thepM^ 
ti(Ki  which  they  occupiid*  Thei>?  is  als«)  a  pemphigus  neonatitrum  whiebb 
prol>al>ly  one  of  the  manifestations  of  infantile  se^isis.     ( lldemipm,) 

Atrophif*  DermnimeM.^^Amim^  the  atrophic  dermatoses  evidi*nt  at  Urtfc 
must  Ik"  plactd  the  so-callid  cxingenital  absence  of  the  dbm  and  omgaotil 
uk^rs,  Buth  these  statf.'S  are  doubtless  due  to  the  mon!  or  hem  mrlDri 
adhesion  and  pressure  of  the  amnion  during  fcetxJ  life.  Ca^^s  have  1««« 
recently  reported  by  Ahlfeld,"  HtKhstetter/*  Matthes,"  Wall^,^  and  GoU- 
berger/'^  and  in  those  the  region  atliH-tixl  was  dometimes  the  aaif  mi 
Bometimes  the  trunk.     In  an  example  seen  by  H.  von  Hebra  in  1880  tb0t 
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was  a  symraetrical  patch  of  defrx-t,  inJicatecl  by  a  bright  red  area,  on  each 
side  of  tlie  lumd  in  tlie  frontal  region,  and  micTO&copic  set^tioiis  showed  tliat 
the  lesion  was  really  an  absenee  of  the  skin-layers  in  the  region  named. 
In  Matthes's  ease  also,  and  in  that  seen  by  Ablfeld,  the  part  iiflTected  was 
the  scalp  j  but  in  Hwhstetter^s  the  defe<-t  took  the  form  v(  a  brij»;ht  red 
triangnlar  scar  situated  on  eaeb  side  of  the  abdomen  a  litth?  above  tlie  k'Vel 
of  the  umbilicus.  The  possibk'  medieo-kgal  imiwjrtaoee  of  siieh  conditions 
cannot  be  overlooked,  for  in  their  appearance  they  closely  simulate  the 
results  of  traumatism. 

Hi/pcrirophk-  Denmdofies  and  Demnmes. — Cases,  such  as  that  recently 
reported  by  Reyufdds  Wilson,  of  Pliiladelphia,^  which  show  more  or  less 
raarkeil  liypeHrojihy  fyf  the  constituent  parts  of  the  skin  are  with  difficnlty 
separated  from  the  neoplasms  of  the  cutis.  The  eonditious  kuowu  as 
congenital  elephanilmm^  cystic  efejAantiasis^  truly  congenital  sdercjim,  and 
general  obmii^  of  tlie  foetus  may  bt^  jvlaeed  by  themselves,  but  it  is  almost 
impassible  to  pass  over  the  resemblances  which  exist  Ijetwecn  them  and  the 
loc-alizetl  hy|K'rtropbies  namtHl  Jihromaj  mi/omay  lipoma ^  and  mhiioma  enfis^ 
as  well  as  certain  varieties  of  so-called  congenital  ehphantiams.  Further, 
the  conditions  named  are  affections  of  the  sulx*utineous  tissue  rather  tl urn 
of  the  skin,  Tiiey  have  been  described  in  an  early  volume  (voL  ii.)  of  this 
CyclopBEtlia. 

Atroplifc  CoiiflUkms  of  the  SubcntaneoKJ^  Tissnr. — A  few  words  may  be 
said  regarding  the  atrtiphic  states  of  the  subcutaneous  tissues  which  are  on 
rare  octtisious  met  with  at  birth.  It  is  sometimes  found  that  the  infant  of 
a  woman  who  lias  «uf!erefl  from  some  serious  renal  or  cardiac  condition  in 
pregnancy  shows  an  almost  total  absence  of  the  snbeiitaneous  fat,  but  this 
is  olten  masked  by  a  certain  amount  of  ccdcma  or  anasarai.  The  anomaly 
may  persist  in  adult  life,  as  is  seen  in  the  individuals  exlnbitrxl  in  shows 
nudcr  tlie  name  '*  Living  Skeletons.*^  In  some  of  thes<.*  persons,  at  any 
rate,  the  state  would  apjx^ar  to  have  been  antenatally  acquired.  A  condition 
probably  closely  allie<l  is  that  known  as  cutis  la^va^  \nthout  tumor  forma- 
tions or  fiermatoh/mfi  m  the  strict  sense  of  the  word.  The  al>normal  exten- 
sibility of  the  skin  in  these  cases  has  gained  lor  the  individuals  thusairected 
the  name  " Ehidic-iSkmned  IlenP  "Pierre,  der  anatomische  Wnnder- 
menscli/*  afTorded  a  typical  instance  of  this  deformity  ;  he  could  draw  out 
large  fVihls  of  skin  from  his  face,  ncek,  ehest,  and  limbs,  yet  the  integu- 
ment retained  its  normal  color,  temprature,  and  secretions.  Seifort"  has 
found  in  a  ease  examined  microscopically  that  along  with  complete  atrophy 
of  the  connective  tissue  bundles  of  the  skin  there  is  a  transformation  of  the 
firm  tissue  of  the  dermis  into  an  unformed  myxoma-like  structure.  I  am 
inclincfl  to  regard  the  anomaly  as  due  essentially  to  a  weakening  of  tlie 
strnetnral  elements  which  normally  bind  the  skin  to  the  underlying  strne- 
tures,  C!aused  probably  by  some  fault  in  nutrition  occurring  during  fcetal  life. 
It  docs  not  usually  call  for  treatment,  leading  only  to  discomfort  in  grasp- 
ing and  walking. 
ToL.  V.^71 
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the  oontlition  beam  to  maoeration.  Finally,  the  cutaneous  chaiige  may 
the  form  of  pemph!r;m.  There  is  a  cjongenital  pempbigns  wkich  ifl  mod 
specific,  but  in  the  syphilitio  form  the  bullte  are  soft,  otmtain  a  yellawiidi 
or  gi'eeniHh  pus,  and  affect  specially  tlie  palms  and  the  solos*  Duriiig  ike 
act  of  birth  many  of  tlic  blebs  may  burst  and  leave  raw  surfaces  or  aroui 
to  which  the  cuticle  is  but  loosely  attached.  It  is  pos.«ihle  thai  eomt  of  the 
appearances  of  maceration  in  living  infants  are  thus  derived. 

IDIOPATHIC   DISEASES, 

In  this  group  must  l)e  placed  certain  skin  affections  whieb|  so  bir  ai  it 
present  known,  originate  in  the  fa»tus  indej)eDdently  of  tlie  slate  of 
mother  in    pregnancy.     Doubtless   further  discoveries  may  diiniDifih 
ntimber  of  diseases  thus  classified,  lending  to  a  transference  of  sonseoflli 
to  the  group  of  the  transmitteil  maladies  ;  in  the  mean  time  they  oiiast 
provisioually  regarded  as  idiopatliic.     Some  of  the  most  interesting  of  i 
coogenitiil  skin  afTcctions  are  met  with  in  the  first  division  of  thia  gr 
that,  namely  J  which  contains  the  epidermidose%  and  sjiecially  the 
and  these  I  shall  now  proceed  to  consider. 

FoBlal  lehihifom^  {(rrave  Type), — Ftetal  or  congenital  iciithyogds  c^  tlie 
grave  type  may  Ijc  regarded  as  essentially  a  hyperkeratosis,  developed 
ably  about  the  fourth  month  of  iotra-utcrine  life,  and  cliaractfriztJ  by 
existence  over  the  whole  surface  of  the  body  of  homy  epidertnic  pli 
separated  from  each  other  by  fissures  and  furrows,    (  llde  Plnti'S  Lstnil 
The  condition  of  the  skin  is  assc^ciatcd  with  deformities  of  the  mouth,  i 
eyes,  ears,  and  limbs,  which  arc  largely  of  the  nature  of  arrrsU'd 
and  (in  tlie  case  of  the  mouth  and  eyes)  of  ectr(»pion.    The  jK^uIiar  apji 
anc<_*  of  tlie  infant  snllering  from  this  disease  has  gainttl  for  liim  the 
"Harlcf|uiu  Fcettis.'*     Tlie  parents  of  such  Infants  are  geiieruHy  free  frooi 
skin  disease  of  any  kind  ;  but  a  noteworthy  fact  is  the  occnrrencc  of  ino>pp 
than  one  case  in  the  sixme  family.     In  a  case  reported  by  Oestrr'tr.bcr*  i 
mother  had  tlircc  healthy  infants  by  her  first  husband  and  three  IchUiyu 
foetuses  by  her  second,  so  tliat  a  paternal  influence  must  s<jmf*ttm4S  bt ' 
into  account     The  infants  are  weakly  at  birth,  and  in  nil  the 
cases  ileath  took  [>lace  a  few  days  af\er  birth.    The  state  of  thf  mouth  intrfw 
feres  much  with  suckling.     The  essential  feature  in  the  cutancotis  Ic^oo  m 
an   enormous    by j)er trophy   of  the   stratum   ojrneum   of  the  cpidemik 
Whether  or  not  it  is  truly  an  iciithyosis  must  be  left  to  skllletl  drrmatiJo* 
gists  to  settle,  but  that  it  is  connected  in  some  way  with  an  ftnotnakim 
development  of  the  fcetal  epitricbium^*  is  fairly  well  establishiHL    Xo  tnat- 
ment  hiis  yet  proved  successful,  but  the  two  chief  therafK'Utic  itidioiiioo* 
must  be  the  softening  and  I'enioval  of  the  epidermic  covering  and  thi*  mmsh 
tenance  of  the  infant's  strength. 

Ftrtui  IchOn/osis  {Mild  Type), — An  infant  affectc^d  with  tht*  mild  type  of 
fcetal  ichthyosis  is  born  with  a  continuous  layer  of  a  ctjlluil ion- like  m\h 
stance  over  the  whole  body ;   later  this  substance  desquamaftt  in  sou'' 
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PtfTcin^  the  Lobtde, — SyphiliSj  lupus,  and  tiil3<?iTle  have  been  oommii- 
uicatc'd  by  an  infected  needle  usetl  in  pieixiiug  the  lobule  of  the  auricle  pre- 
paratoiy  to  wearing  ear-rings. 

Ej-amhiation  of  the  Ear, — It  is  possible  to  examine  the  meatus,  and  it ory 
canal,  and  niomhrana  tympani  withont  an  ear-fiuHiel,  As  the  latter  is 
likely  to  wound  the  skin  of  the  njcatus  when  empU^ycd  by  one  unused  to 
such  examination,  the  general  physician  should  Icam  to  examine  the  ear^^ — 
I.e.,  ilhnuinate  it  with  reflected  light  without  a  speuhim  or  ear-fnnnel. 

Vtrnix  Otseosa. — The  vernix  caseosa  and  all  soeretious  which  naturally 
fill  the  external  auditory  canal  of  the  new-born  child  should  be  let  alone* 
Tliey  are  placctl  thei-e  by  nature,  and  in  due  time  are  extrnded  from  the 
canal  by  the  ont4vard  growth  of  the  skin,  covering  the  outer  surface  of  the 
drum-head  and  walls  of  the  auditory  canah  Efforts  at  their  artificial  re- 
moval on  the  part  of  nurse,  parent,  or  pliysician  are  always  attended  by 
irritation  and  moi*e  or  less  severe  inflammation,  even  extending  to  the  mid- 
dle ear,  as  I  have  fref|uently  observed. 

Foreign  Bodies  in  (he  Ear. — I  am  informed  that  in  some  of  the  I»ndon 
hospitals  resident  physicians  ai-e  forbidden  to  attempt  to  remove  fi>reign 
iKidies  from  tl>e  car,  but  are  obliged  to  summon  at  once  for  such  an  inter- 
ference the  aurist  of  the  iDstitution.  I  have  observed  entire  destruction  of 
the  nienibrana  tympani  from  the  nuskilful  attempts  of  a  ix'sident  physiciaB 
to  remove  a  ioreigu  bmly  supposetl  to  be  in  the  ear  of  a  child  of  eight  vt-arg*! 
The  foreign  body  was  never  found,  and  I  have  every  reason  tn  lielieve 
there  never  was  a  foreign  IxkIv  in  this  child's  ear.  However,  the  drum- 
meuibmne  was  destmycMb  clironic  otorrhcea  established,  and  the  heariuL'' 
permanen  t ly  i  nj  u  red . 

Panicentej<iH  of  the  Manhrana  T2pnpam. — While  paracentesis  in  acute 
otitis  media  must  not  be  delayed  beyond  twelve  hours,  the  surgeon  should 
not  be  too  swift  to  incise  the  drum-membrane.  While  tlie  ear  is  still  pain- 
ful and  discharge  lias  not  occurred,  it  is  entirely  rational  to  employ,  in  ad- 
dition to  dry  lieat  about  the  ear,  warm  instillations  of  a  watery  solution  of 
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carbolic  acid  (1  to  40).  These  somelimes  exercise  an  abortive  effect.  But 
after  paraeeuttsis,  or  after  si>ontaiieoiis  rupture  of  tlie  meiubraiia,  nofhing 
should  be  put  into  the  ear,  for  fear  of  irritiition — seeoudary  iufec^tioiij  in  iaet 
—of  the  perfomted  luenibrana  and  the  inflamed  drum-cavity  beyond.  Acute 
otitis  media  is  due  usually  to  the  eiitnioee  of  streptoeoeei  into  the  juiddle 
car  from  the  nares  aud  Eustachian  tube*  This  tends  to  run  a  benignant 
course  terminating  in  a  rupture  of  the  drum-hc^d  and  the  escaj>e  of  seei'e- 
tion  containing  the  infective  cooei.  The  discharge,  therefoi^,  is  beneficent, 
and  should  not  be  check<xl  any  more  than  the  resolution  of  a  pneumonia  with 
its  ex{)ectoration  should  l>e  checked.  It  is  known,  furthermure,  that  staphy- 
lococcij  the  factors  in  chronicity  of  aural  discharge,  are  ever  present  in  the 
outer  ear.  In  the  latter  position  they  are  harmless  so  long  as  tlie  skin  of 
the  canal  is  intact  or  the  membrana  imperforate.  After  the  membraua  is 
open,  the  entrance  of  staphylococci  into  the  middle  ear  through  the  per- 
foration in  the  drum-head  or  in  any  otlier  way  will  produce  secondary 
infection  of  the  drum-cavity  an^l  of  the  mastoid.  Hence  after  the  mem- 
brana is  either  artificially  or  spontaneously  perforated,  all  syriugings,  mop- 
pings,  probiugs,  or  insufflations  tend  to  force  staphylococci  thmugh  the 
perforated  membrana  into  the  already  inflamed  middle  ear.  And  iu  fact 
this  is  the  way  the  seqnelie  of  acute  otitis  malia  occur,  not  as  itfccsi^ary 
results  of  the  disease,  but  as  ariijicial  results  of  an  irritating,  irrational 
local  treatment.  The  best  time — the  only  proper  tinte,  In  fact — to  syringe 
the  acutely  iuflametl  car  with  an  antiseptic  is  before  tlie  membraua  is  |ier- 
fomted.  This  frees  the  outer  ear  of  staphylooooci,  at  least  for  a  time, 
renders  it  ttniporarily  aseptic,  and  when  perforation  of  the  membrana 
occurs,  sec*oudary  infection  is  so  nmcli  the  Ic^s  likely  to  ensue.  If,  iu 
addition  to  such  abstention  from  all  local  treatment  as  just  named,  the 
auditory  canal  be  drained  by  inserting  halfway  down  its  calibre  a  strip 
of  iodoform  gauze  (five  per  cent.)  or  carlxjHc  acid  gauze  (five  per  cent.) 
one  inch  and  a  half  long  by  a  quarter  of  an  inch  wide,  aseptic  di'ainage 
will  be  eifected.  Under  such  treatment,  in  the  worst  cases,  entire  cure  with 
return  to  good  hearing  may  be  confidently  expected  in  two  or  three  weeks. 
Of  course,  if,  before  this  form  of  aseptic  treatment,  secondary  iniection  has 
been  caused  by  some  form  of  so^^alltnl  antiseptic  tivatment,  much  will  have 
to  be  overcome  before  an  aseptic  treatment  can  Ije  successfully  ajiplicd. 

Jnfaitftn  of  the  Na^o-Fhanfux  mul  Ti/mpana. — ^I  feel  it  my  duty  to 
caution  against  the  frequent  and  forcible  inflation  of  the  naso-pharynx 
and  tympana  iu  any  form  of  ear  disease,  but  espe<nally  iu  acute  otitis 
media.  If  uschI  at  all,  it  must  be  with  great  gentleness,  as  a  means  of 
clearing  tlie  nares  and  naso*pharynx  rather  than  of  inflation  of  the  tym- 
j>ana.  The  latter  effect  is  to  be  deprceattd  in  acute  otitis  nie<lia,  l>ec^ause  it  is 
liable  to  force  fresh  germs  into  the  already  inflamed  middle  ear  or  pyogenic 
germs  from  the  middle  ear  into  the  mastoid  cavity,  where  there  will  be  set 
up  au  acute  mastoiditis.  Furthermore,  if  inflation  of  the  sinjullaneously 
dibeascnl  naso-pharynx  is  persevered  in,  pathogenic  germs  may  be  ibrceil  from 
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tlie  nasopharynx  into  the  unaffected  ear  and  an  otitis  set  up  in 
these  reasons  I  have  long  abstained  from  using  ant/  form  of  inflatitm  of 
the  tympana  in  acute  otitis  media,  Politzer*s  iuflatiuo,  if  employed  Hi  all, 
must  be  gently  done,  and  only  to  dean  the  nostrils;  it  may  with  advantip 
be  omitted  entirely. 

Acute  Oiilw  Media. — Leeches  or  bloodletting  in  any  form  are  not 
BVLvy  m  acute  otitis  media,  and  are  used  less  and  leBS  frequently  \ 
kuowhJge  of  the  germ  origin  of  otitis  is  increased.  Paraceoteais 
most  importent  act  the  surgeon  can  perform  and  in  many  cases  the 
aid  the  patient  can  receive.  After  jmracentesis  is  performed  the  car 
be  drained,  as  stated  in  vol.  iv.  p.  22,  and  noUiing  should  be  di 
moppe<l,  or  syringed  into  it.  Pus  may  escape  from  the  middle  ear  by  lb« 
Eustachian  tul>e,  according  to  some  authorities,  but  I  have  never  »eii  ii 
occur.  In  any  event,  the  esoaj)e  of  pus  from  the  middle  ear  by  thi§  path- 
way must  not  be  depended  u|>on.  If  sponlaneons  rupture  does  not  o«sir 
in  from  six  to  twelve  hours,  and  the  pain  continues,  pus  is  being  rctariMd 
in  the  drum-cavity  under  tension,  and  in  a  child  es|x?cially  ibero  u 
danger  ^,ili  the  passage  of  the  pus  from  the  tympanic  space  into  tlie 
cavity  \nth  fatal  results. 

Atniie  Puralent  OtUis  Media ;   Improper  TreatmerU ;  Death  in 
Weeks  from  Cerebelkir  Abace^. — The  foHowing  case  will  show  the 
attend) ug  iM:»stp(jnement  of  paracentesis  and  waiting  for  spontaaeoas  rap- 
ture of  the  druui-membrane  in  acute  otitis  media.     The  patii?nt,  a  little  girl 
of  eight  years,  was  said  to  have  had  grippe  without  ear  disease  two  mnotlii 
previous  to  the  time  I  was  calknl  to  see  her.     Three  weeks  befoce  I  fi- 
amined  the  case  she  was  allowed  to  go  coasting.     That  night  she  amh 
plained  of  eamche  in   her  right  ear,  and  a  homceopathic  physidan 
Bummuned.     His  treatment,  unknown  to  me,  foiled  to  give  relief  j  ln! 
tainly  did  not  i>erform  paracentesis  of  the  membrana  tympant.     The  cAiM 
cKintinuetl  to  suifer  pain  in  the  ear,  night  and  day,  for  a  week,  when  »po*- 
taneruis  rupture  of  the  membrana  ocx?urred  and  the  ear-pain  «^«i»cd,    Btft 
the  child  seemed  dull  aud  miserable,  according  to  the  jmrents'  statement,  anJ 
began  to  complain  of  frontal  headache.     She  also  became  weak  and  begiD 
to  emaciate  and  hjse  ap|>etite.     The  lx)wels  and  kidneys  were  not  derftii§!Bl» 
but  the  little  patient  expressed  unwillingness  to  move  abont,  complaioed  oi 
headache,  and  finally  went  to  l>ed  \'i»hintarily  at  the  eml  of  liic  iecooJ 
week  of  her  sutlering.     From  this  time  all  the  symptoms  bq^  U)gH»v 
worse  ;    emaciation,  anorexia,   and  hebetude  became  marked.     The  ekiU 
gradually  passed  into  a  stupor  from  which  she  could  bt^  an>ns<.^l,  but  wooM 
cry  at  such  times,  as  though  it  {i^uned  her  to  Ix?  disturU^d  or  ni4*\tA    Tb* 
case  was  now  abandoned  by  the  hynKcopathic  physician,  and  tw«i  Wgttl" 
physicians  were  called  in  by  the  pai'ents  of  the  child.     A  brain  mali^ 
was  diagnosticated  by  them*     Twenty-four  hours  later  I  waaaskaltoMl 
the  case  as  one  of  cerebral  disLUse  from  cititis. 

The  child  was  found  lying  on  her  left  side,  her  head  thrown  ImA  vd 
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her  legs  dmwu  up.  Her  lips  were  parted,  the  lips  and  the  tongue  being 
covenxl  with  sonles.  There  wns  apparently  oo  fever,  the  pulse  was  shrWj 
and  tlie  child  nearly  uneunseioys.  A  little  miico-pus  came  from  her  right 
ear,  A  perforation  was  detecte^l  in  the  upper  anterior  quadrant  of  the 
red  and  swollen  raerabrana  tympani  hy  exami nation  with  the  otoscope. 
An  abscess  of  the  Ijniin  was  diagnosed,  but  its  precise  location  \\b&  not  de- 
termined before  death. 

At  my  suggest  ion,  Dr*  W,  W,  Keen  was  fiuramoned  to  the  ease  with  a 
view  of  trephiniop  for  relief  of  the  cerebral  absw^HJSH,  and  such  an  opera- 
tion was  performed  by  him  about  sixteen  hours  after  I  first  saw  t\w  child. 

"  Ether  was  given  and  an  iueision  was  first  made  over  the  mastoid  and 
the  mastoid  antrum  opene«l,  followed  by  free  gouging  of  the  bone  into  the 
mai?.toid  celL*^,  These  were  found  to  be  filled  with  cheesy  pus,  and  the  l>one 
was  found  to  be  very  sofl^  I  then  made  an  inch  trephine  opening,  the 
centre  pin  being  placed  an  inch  and  a  quarter  alxive  iiiid  the  same  distance 
behind  tlie  external  auditory  meatus.  As  soon  as  tlie  dura  was  exposed  a 
Horsley's  dnral  separator  was  passed  downward  and  slightly  forward  until 
it  struck  the  ridge  between  the  anterior  and  posterior  surfaces  of  the  {Matrons 
bone.  Then  it  was  jmssed  into  both  the  anterior  and  middle  fossa  of  the 
sfcnib  separating  the  dura  for  some  distance  from  the  petrous  bone.  No 
pus  was  found  in  ei titer  j>lace.  The  dura,  which  hjoked  marke<lly  yellow, 
was  then  incised,  and  the  sejKirator  passed  between  tlie  brain  and  tlie  dura 
for  some  distance,  the  result  Ix^ing  negative. 

"  As  it  was  jx»ssible  that  there  was  an  abscess  in  ihe  teraporo-sphennidal 
lolie,  though  I  deemed  it  unlikely  by  reason  of  the  tenqwratui-e  (100. 4"^  F.) 
and  the  normal  pupils,  I  piissi'd  a  grooved  director  first  in  the  dirwtion 
of  the  ala  of  the  op^>osite  side  of  the  nose,  and  secondly  in  the  direction 
of  the  opposite  pupil.  No  pus  was  found  by  either  iinnctiire.  I  did  not 
deem  it  wise,  owing  to  the  cotjdition  of  the  patient,  to  trephine  over  the 
cerebellum,  though  the  question  was  carefully  considered.  The  wounds 
were  closed,  heaving  a  slight  opening  for  drainage  from  the  brain,  and  a 
drain age-tuljc  was  insertetl  in  the  mastoid  cells.  The  hemorrhage  in  sepa- 
rating the  dura  from  the  bone  had  been  quite  free,  but  was  easily  checked 
by  packing.  The  child  re<:^)vered  well  from  the  etiier,  and  was  none  the 
worse  for  the  operation,  so  far  as  I  could  judge.  She  gradually  sank  and 
died  eleven  hours  after  oiieratifUi. 

"  Autopsy  twelve  hours  later.  Only  the  brain  was  examined.  While 
reraovhig  the  bmiuj  an  abse^ess  in  tlie  right  hemisphere  of  the  cerebellum 
burst  througli  the  thin  cortex  that  was  left  and  discharged  about  two 
fluidounoes  of  odorless  pus, 

^*  On  the  posterior  surface  of  the  |>etrous  bone  a  coram unff^t ion  existed 
with  the  middle  ear.  The  tracks  of  tlie  punctures  into  the  temporo-sphe- 
aoidal  lobe  were  perceptible  as  small  lesions  in  crfjss-section.  No  hiewling 
or  other  damage  had  been  canse<l. 

"  The  only  question  to  Ijc  etuisidered  is  whether  tlie  cereWMum  should 
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have  been  puoctured  after  failure  to  find  the  pus  in  the  temporo- sphenoidal 
lobe.  Looking  hack  npuu  it  after  an  interval,  my  decided  conviction  ia  ' 
that  it  was  a  mistake  not  to  do  so.  Tlie  results  wooM  have  been  the  same 
to  life  in  tliis  particular  case,  but  surgically  it  wiis  an  error,  and  especially 
might  prove  such  in  some  other  case  in  which  life  might  be  saved." — 
Extniclfnmi  Dr.  KeeiCg  Notm, 

Dr.  William  J,  Taylor,  who  made  the  post-mortem  examiDatioii  in  this 
case,  informetl  rae  more  minutely  as  to  the  nature  of  the  eommunicatiou 
between  the  middle  ear  and  the  posterior  surface  of  the  petrous  bone.  It 
seemed  like  a  widened  vascular  caual»  not  ucerotic,  and  to  its  opening  into 
the  cranial  cavity  tl*e  approximating  meningeal  surface  of  the  eerelx^llmn 
was  adherent.  Tins,  of  course,  makes  plain  the  path  of  eommuDication 
between  the  ear  and  the  brain. 

The  lestion  so  plainly  taught  by  tliis  case  is  that  an  acute  otitis  media 
with  earache  and  an  iiniierforate  membrana  tympani  should  not  be  allowed 
to  continue  many  hours  without  paracentesis,  because  tlie  prodtirts  of  in- 
flammatiuu  in  the  drum-cavity,  being  ix^nt  up  under  tension,  not  only  cause 
grt^t  suffering,  but  may  be  forced  into  the  mastoid  cells  or  the  cranial 
cavity,  or  into  the  vessels  near  it,  and  thus  gain  access  to  the  brain -sub- 
stance, where  an  abscess  is  formed,  usually  with  the  rt^ult  observed  in  this 
ease.  This  little  child  s  life  could  have  been  saved  by  the  judicious  and 
skilful  employment  of  a  darning-needle,  rendered  aseptic,  had  no  better 
instrument  been  at  hand  for  piemng  her  membrana  tlie  night  the  turache 
set  iu. 

Drainage  in  Chronic  Purulejit  Otitis  Media, — Sometimes  in  this  diseiae 
the  em|»!oyment  of  drainage  by  means  of  a  strip  of  gauze  proves  superior 
to  syringing  secretion  from  the  ear. 

Chromic  AcicL — The  end  of  the  prol)e  used  for  conveying  chromic  acid 
to  granulations  in  the  ear  should  he  not  more  than  a  millimetre  in  diajneter. 
Alcohul  is  nearly  as  gtioil  as  chromic  acid  and  much  safer.  The  former 
should  never  be  used  by  the  inexpert* 

Nilniie  of  Silver, — I  have  clianged  my  views  entirely  respecting  the 
instillation  of  silver  nitrate,  and  employ  it  no  more.  Sometimes  the 
hy[>crtrtipiiic*d  and  secreting  surface  of  the  tympanic  niuc^us  merabraoe 
may  be  mopped  advantageously  with  strong  solutions  of  silver  nitrate, 
varying  from  fifty  to  one  hundred  grains  to  the  fluidounce  of  water,  or  eveu 
stronger.  It  is  not  necessary  to  fuUow  such  treatment  with  an  applic-atiou 
of  chloride  of  sodium.  Citrate  of  silver,  |Kj\vdeiied,  is  much  better  and 
safer  as  an  antiseptic 

Excision  in  Attic  Oases, — In  chronic  purulency  of  the  attic,  or  recessus 
epitympanicus,  with  intact  membrana  vibrans, — all  that  port  below  the 
folds  of  the  mcml>rana, — the  latter  uce<l  not  be  entirely  excistnl,  but  only  so 
much  of  it  as  will  be  nee^^sary  to  release  tlie  malleus  handle.  The  head 
of  the  hammer  is  always  found  to  he  neerotit^  iu  cases  of  chronic  attic 
suppuration,  ajid  must  be  i-emoved  in  the  o{)eration  of  necn>nectonu% 
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Hydrogen  Dioxide, — I  Iiave  fijuiKl  that  liydrogen  dioxide  is  too  expan- 
sive in  its  action  fur  saft;  osing  ia  the  acutely  inflamt^tl  middle  ear.  It  is 
likely  to  drive  in  wan!  quite  a-^  much  pus  as  it  brings  out.  That  forced 
inward  may  reach  the  braiii-cavity  througli  the  tegmeu  tympani,  and,  in 
fact^  it  does  thus  reach  the  mastoid  cavity,  where  acute  mastoiditis  is 
Bet  up. 

*Seeondai*y  Infection. — ^If  the  primary  inflammation  in  the  middle  ear  is 
not  improperly  trciitedj  as  detailed  above,  there  will  Ije  no  secondary  in- 
fection. Much  that  was  once  thought  to  be  the  iicecssary  result  of  acute 
otitis  media  is  now  known  to  he  tlie  result  of  bad  trcatmeut,  by  which 
gtaphylooocci  esi>ecially  are  forced  into  the  middle  ear,  causing  secondary 
infection  of  tliat  space  and  sometimes  of  the  adjacent  ci'auial  and  mastoid 
spaces. 

Chi'onic  Hypertrophm  Catarrh  of  the  3Iiddle  Ear* — Anglo-Saxon  chil- 
dren born  in  tropica!  countries  mv  found  to  1^  liable  to  chronic  catarrhal 
deafness.  This  is  due  to  trophic  disturbances  in  the  middle  and  internal 
ears  rather  than  to  so-calk'd  colds  in  the  head.  In  the  treatment  of  clironic 
catarrhal  otitis  media,  watery  solutions  in  any  form  must  be  used  with  the 
greatest  caution  in  the  narcs,  and  io  many  cases  avoided,  as  they  liave  a 
"  water-logging'*  effect  on  the  mucous  membranes  of  the  nares  and  naso- 
pharynx, thus  practit^ally  increasing  the  hyi>ertrophy  and  augmenting  the 
deafm^ss  and  tinnitus.  Oleaginous  solutions  or  stisfvensions  are  better  in 
such  cast^  fur  spraying,  just  as  they  are  far  superior  to  watery  solutions  as 
applicatiuus  to  the  Eustachian  tubes.  For  many  years  I  have  employed  as 
the  vehicle  in  nasal  spmys  and  applications  to  the  Eustachian  tubes  gly co- 
line,  a  superior  form  of  fluid  petrolatum.  The  nares  should  he  spray etl  in 
chronic  hypertr<jphic  naso-phai'yngeal  catarrli  two  or  thj^ee  times  a  week  at 
meet.  If  inflation  of  tiie  tynifvuna  is  e[nt>loyed,  it  slinuld  be  applied  after 
the  nares  have  been  spraye<l,  and  with  great  gentk^uess,  as  already  stattnl. 
It  is  of  slight  vahie  at  l>est,  sis  not  inflation,  but  passive  motion  of  the 
menibnina  and  the  ossicula  is  demanded  in  clironic  auial  catarrh.  This 
nan  be  exerte*!  far  better  by  the  employment  of  Siegle's  pneumatic  sjk^cu- 
lum,  inscrteil  in  the  audit^uy  meatus  antl  ujxH'ateil  by  tlie  surgeon  uuticr  his 
own  eye.  I  have  known  the  hearing  to  be  improved  at  once  and  the  tin- 
nitus quclkil  for  long  jH^rimls  by  using  this  little  instrument,  wliru  ordinary 
inflation  by  I*olitzer's  air-bag  failed.  Furtliermore,  the  a{>phcatiun  of 
Siegle's  pneumatic  speculum  is  agreeable,  whereas  all  forms  of  tymjmnic 
inflati^tn  arc  very  disagreeable,  and  iu  ehildrcn  not  easily  t^rriwl  out. 

Atrophic  Aasal  Cci/a/v A,— Atropine  nasal  catarrh  (ozseua),  with  coneonii- 
tant  tinnitus  and  inipairc*d  hearing,  is  observed  sometimes  in  children. 
Abel  ^  has  descriljed  a  non-fetid  fi>rm  of  atrophic  uastil  catarrh,  and  I  have 
observed  two  casts  in  a  mother  and  her  child  of  four  years.  The  atrophy 
and  the  (peculiar  si*crction  were  present  in  these  cases,  but  fctt>r  was  absent. 


»  See  article  hy  Gradetiigo,  Aiiniilea  des  Maladies  do  I'OrciUe,  Aagust^  1S96» 
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AM  maintains  tliat  the  first  two  are  esfscntial  eliaracteristics,  but  that  tl 
fetor,  strarjge  as  it  may  sound,  is  not  essential  in  this  malady.  The  absenc 
of  fetor  in  such  cases  becomes  a  clinical  disadvanti^e  to  the  patient,  becaus 
the  atrophic  process  may  in  consec|ucnee  longer  escajTC  detection. 

The  treatmeut — a  Bti'miilating  one — renmins  tlie  same  for  any  form 
atrophic  catarrh  of  tlie  nose,  naso-pharynx,  and  Eustachian  tubes  (vol.  iv, 
p.  3C).  Such  applications  may  be  made  to  the  affect^^d  parts  once  or  twiee 
a  day  by  the  patient,  if  old  enough,  or  by  a  care-taker,  if  the  patient  be 
young.  The  stronger  topical  applications  to  the  nares,  naso-pharynx,  and 
fauces,  e*jns!Sting  of  tinctures  of  sanguinaria  an<l  rayrrh  and  akH>holic 
solutions  of  thymol,  may  be  made  seveml  times  a  week  by  the  physician  if  ^h 
demanded  by  the  syraj>toms.  '  ^H 

Secondat^  infedum  can  be  avoidal  by  the  treatment  laid  down  in  vol* 
iv.  p.  37,  as  it  is  practically  what  Gi'adenigo  and  Pes  have  since  urged  oii^J 
bacteriological  grounds.^  ^^ 

Warm  aqueous  solutions  of  carbolic  acid  (1  to  40)  may  be  used  to  try  to 
aliort  tlie  process  in  the  ear  and  to  render  aseptic  the  outer  surface  of  the 
membiiina  tympani  ami  the  auditory  canaL     In  this  way  secondary  infeo- 
tioq.  of  the  drum-cavity  is  much  less  likely  to  occur  after  imracentesis  t^H 
performed  or  spontaneous  rupturt*  of  the  drum-membrane  takes  }»lace. 

Leeching  ami,  iu  tact,  all  tc>rms  of  bloodletting  are  valueless.     They 
remove  no  pathogenic  germs  from  the  middle  ear.     They  are  disagreeable 
and  more  or  less  shocking  to  an  adult.     In  the  case  of  a  child  they  are 
worse  than  useless,  as  they  frigliten  the  patient.     In  acute  otitis  media  iu  a 
child,  or  in  any  one,  fii'st  apply  dnf  lutat  about  the  external  ear.     Instilla* 
tions  of  warm  water  and  of  warm  watery  solutions  of  carbolic  acid  (I  to 
40),  as  gi^en  aboi^e,  may  l>e  tried  in  tlie  inter\^ils  between  the  applica- 
tions of  dry  heat,  if  they  cmi  be  ei^dured.     My  experieot^  is  that  in  acute 
otitis  Diedia  the  simultaneously  congested  and  inflamtxl  merabrana  tympani 
cannot  endure  the  pressure  of  t!ie  column  of  warm  fluid  placed  in  the  audi*^ 
tury  canal.     I  have  always  found  that  the  earache  was  rendered  worse  b^l 
eueh  treatment.    After  discharge  sets  in,  of  course  nothing  must  be  put  into 
the  c*ttr,  for  fear  of  sei^oudary  in  fetation  of  the  drumni'avity,  as  already  stated 
(vol.  iv.  p.  37).     If  dry  heat,  or  hmt  in  any  form,  applied  to  the  ear  fails  to 
give  relief  to  tlie  jjatn  in  the  ear  iu  six  hours,  or  at  most  twelve  hours,  and 
spontaneous  rupture  of  the  membnina  does  not  occur,  paracentesis  of  the^| 
drum- mem brane  is  demandal  in  onler  to  save  not  only  tlie  hearing,  but  the^^ 
life  of  tlie  child  (vol.  iv,  p.  36),     Earache  wljich  has  lasted  several  hours 
docs  not  always  cease  immediately  after  spontaneous  rupture  or  parace0tesia,^^| 
Amelioration  of  the  symptoms,  however,  usually  sets  in  at  once.     When^^ 
parat^t'utesis  has  been  deferred  for  a  week  or  ten  days,  as  I  have  known  it 
to  be  both  in  children  and  in  adul^  the  paiu  may  ccmtinue  for  a  day  o^H 
two  after  the  operation  and  the  prompt  escape  of  pus.     Such  phenomena  of      " 
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jmui  indicate  a  deep  invasion  of  the  miico-periosteal  liuing  of  the  middle 
ear  cavities,  and  must  be  carefully  watdied. 

After  paracentesis  or  s]xjntanoous  rnpture  of  the  merabraua,  the  audi- 
tory canal  may  be  drained  by  the  insertion  of  a  short  strip  of  antiseptic 
gatize  (vol.  iv.  pp.  36,  37),  or  tlic  meatus  may  be  simply  gently  stopped  with 
a  ball  uf  such  ganze  and  nothing  more  done.  An  ex|)erjenced  eye  may 
see  in  such  cases  opjKjrt unities  for  gentle  local  mopping  of  the  eanal- walla 
and  the  fundus  of  the  auditory  canal  with  mild  antiseptit^  ;  but  the  greatest 
caution  is  always  nocesriary,  even  on  tlie  i^art  of  tlie  most  skilful  hand,  not 
to  irritate  t!ic  acutely  inflamed  ear  and  provoke  sei-ondary  infection.  I  see 
every  day  cases  of  secondary  infection  of  acute  otitis  meilia  in  children  and 
in  adtdts  induced  by  improper  treatment  in  the  primary  acute  stages. 
Sometimes  this  improper  and  infections  treatment  is  applied  by  the  patient 
or  his  friends,  and,  I  regret  to  say,  sometimes  by  his  physician. 

In.itnidimi  of  the  Mute  C'hikL — ^Mueh  more  is  unw  done  iu  the  instrnc- 
tion  of  the  mute,  the  stammerer,  and  the  stutterer  than  when  the  first 
edition  of  this  work  was  published.  Carefully  conducted  schools  for  the 
instruction  of  the  partially  and  totally  mute  child  in  li|»-reading  and  articu- 
lation, like  that  of  Miss  Garrett  at  Bala»  Philadelphia,  are  more  numerous. 

The  partially  mute  as  well  as  the  totally  mote  tJiild,  the  stuttering  and 
stammering  child  as  well  as  the  child  with  pathological  sjxiech-defects,  is 
taught  lip-reading  and  articulation,  and  also  **  expression-reading,"  as  set 
forth  in  a  little  work  by  Miss  Lillie  Egintun  Warren,  of  New^  York.' 
Speech-defects  in  children  especially  arc  now  studied  and  treated  in  special 
departments  in  medical  colleges  and  hos[>itals  In-  those  devoting  tliems<.4vea 
to  tfie  ti*eatmeut  <jf  such  maladies,  as  in  the  Philadelphia  Polyclinic,  by  Dr. 
G.  Hudson  Makueu,  lecturer  on  spet^eh -defects  in  that  institution.' 


»  Edgar  S.  Werner,  New  Yorkj  1895. 

*  See  Thempeutit;  Gazette,  December  15,  1896. 


DISEASES  OF  THE  EYELIDS,  OF  THE  EX- 
TERNAL TUNICS  OF  THE  EYE,  AND  OF] 
THE  IRIS  AND  THE  CILIARY  BODY. 

By  G.  E.  de  SCHWEINITZ,  A.M.,  M,D. 


The  following  pages  are  devoted  to  a  brief  review  of  certam  diseaseil 

of  til c  eyes  which  tlie  general  practitioner  of  medicine  and  siirgery  raayi 
study  without  the  use  of  instruments  of  [jn'cisioiij — for  example,  the  oph- 
thalmoscope.    It  is  understock  that  these  i)ages  are  to  be  read  in  connection 
with  the  previous  articles  on  the  eye,  Part  IL,  vol.  iv.,  and  that  they  con- 
stitute in  part  an  addeudnm  and  in  part  a  review. 

BLEPHARITIS. 

Although  blepharitis  is  a  general  Umii  which  describes  the  various  typed | 
of  aente  and  chronic  inflauimation  of  the  border  of  the  lid,  it  includes  a  J 
variety  of  affections  of  diverse  origin.     The  recognition  of  the  proper  etio-l 
logic*td  flictor  in  each  case  is  ira[K)rtant  in  order  to  apjJy  proper  remedies  at  i 
an  early  stage  of  this  troiible*some  affection,  and  before  its  progress  has  in- 
duoed  organic  changes  in  the  mai^iu  of  the  lid  which  practically  resist  all 
treatment.     The  affection  may  be  cousidercil  etiological ly  under  the  fol- 
lowing sulxli visions  : 

(1)  ^  hypermma  of  the  liil- border  in  \\'hich  there  is  simply  a  fringe 
of  passive  tx)iigestion^  ^vithont  the  formation  of  crusts, — the  so-called  vaso- 
motor blepharitis. 

(2)  iSimple  or  squamous  blephariii^^  w^hich  depends  upon  an  abnormal 
secretion  of  the  sebaceous  glands,  and  is  ivally  a  seborrhani  associated  wtthj 
the  formation  of  scales  and  crusts  on  the  margins  of  the  lids,  precisely  as^l 
when  this  disease  attacks  other  ai*eas, — for  example,  the  eyebrows  or  the] 
margin  of  tlie  scalp. 

(3)  Eczema  of  the  bordej-  of  the  Ikl^  which  may  be  (a)  superficial,  or  ai 
simple  marginnl  eczema  j  (h)  solitary^  and  assijclated  with  an  adenitis  of  the  I 
glands  of  tlie  lid-margin  ;  and  (c)  jnistular,  or  accompanied  by  various  types] 
of  small  ulcers  ec^vert^l  witli  thick  crusts  and  lead  tug  to  the  destructive 
piXKresses  already  described  (vol.  iv.  p.  52). 
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(4)  A  final  type  is  sometimes  seen  in  association  with  acne,  and  oonsists 
in  a  deposit  of  acne  pimples  on  the  margin  of  the  lid. 

Treatment. — With  those  ctfnIog!<;al  eonsiderations  in  view,  the  treat- 
ment shoiikl  consist,  in  the  fii-st  or  vascj-motor  variety,  of  hK^dl  mexiBures  to 
redaoe  the  hypenemiaj  and  hence  irritating  ssilves  are  eontra-indicated. 
Koenigstein\s  douche  (vnl.  iv.  p.  52)  is  suitable,  and  the  edge  of  the  lid  may 
be  nightly  smeared  witti  the  ointment  recommended  by  W,  Allen  Jamieson, 
which  is  composed  of  lanolin^  three  drachms;  oil  of  sweet  almond,  one- 
half  druchra  ;   and  distilled  water,  ooe-half  drachm. 

In  the  sel>orrha?ic  varieties,  alter  removal  of  the  crusts  with  an  alkaline 
solution,  a  three  per  cent,  milk  of  snlpluir  salve,  with  or  without  the  addi- 
tion of  resoroin  (three  per  cent),  is  advisable. 

In  the  eczematous  varieties  the  ordinary  loc-al  applications  for  this  affec- 
tion are  retpiired,  and  among  these  the  most  suitable  are  diachylon  ointment, 
boric  acid  ointment,  aristol  ointment^  and  particularly  the  ointment  of  the 
yellow  oxide  of  mercury,  one  grain  to  the  drachm  of  either  simple  vaseline 
or  of  Jamieson's  ointment. 

In  unfavorable  cases  associated  with  ranch  ulceration,  touching  the 
ulcers  with  nitrate  nf  silver^ten  grains  to  the  ounce,  or  iodine,  or,  aeeoixling 
to  Despagnet,  with  a  mixture  of  corrosive  sublimate  in  glycerin  (1  to  100), 
IS  advisaVde,  care  being  taken  that  these  strong  solutions  do  not  come  in 
contact  with  the  cornea.  If  with  this  affection  there  is  a&s<Kjiated  selxyr- 
rhfea  of  the  flice  or  eczema  or  acne  of  the  same  region,  it  is  useless  to  try 
to  cure  the  lids  until  tlie  more  extensive  lesions  of  the  face  have  been 
remetlied.  The  methods  of  dealing  with  nn*splaeed  cilia  and  other  similar 
prcKx-ilures  have  been  ab*eady  fully  described.  Const ituti(u*al  treatment  is 
not  to  be  neglected,  esiM?eiaily  the  remedies  which  ovcrt^ome  aiuenria  ajid 
struma,  and  the  proper  examination  and  treatment  of  the  naso-pharynx, 
which  nearly  always  is  inHamcd,  are  of  paramount  ini[>ortancc. 

It  is  presupiKJsed  that  in  each  case  of  blepharitis  of  suit^ible  age  any 
anomaly  of  the  refraction  of  the  eye  has  been  corrected.  Many  of  the 
milder  forms  are  caused  by  refractive  erroi-s,  and  even  in  the  BtublxJm 
varieties  suitable  glasses  materially  aid  in  the  cure. 

Parasitic  Biepkarifk, — This  may  l)e  causcnl  by  the  }>resence  of  the  tri- 
diopliyton  fungus  in  the  margin  of  the  lid,  the  so-called  Ucpharitw  tncho- 
phi^fira  ;  or  by  the  jKHlicubis  pubis,  tlic  so-calletl  blcpharili^  pedicuhmj  or 
ph(hinai<m ;  and,  finally,  by  the  presence  of  the  drmodex  frj/ieuloriim  in  the 
hair- follicles  of  the  eyelids,  when  the  affection  may  resemble  a  blepliaro- 
adcnitis.  Of  these  thre<-^  jiantsitic  afffxitinns  one  only  is  of  importance, — 
namely,  phlhiriasis,  which  is  much  moiT  common,  than  the  lx>oks  would 
lead  one  to  supiwjse.*  The  parasites  and  their  eggs  may  be  removed  by  an 
application  of  Idiie  ointment,  or  by  careful  pencilliug  with  a  strong  bi- 
chloride of  mercury  solution. 
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Tarsiti8f  or  a  chronic  (rarely  aoiUe)  jaflammation  of  the  tarsus,  may 
appear  as  an  idiopatliicaflectioii,  and  closiely  resembles  a  elironic  blepharitis. 
At  other  times  blepharitis  appears  to  he  associated  with  a  thickening  of  the 
tarsusy  the  so-called  hypertrophic  blephartth. 

Most  frequently,  howeverj  tarj^itis  Is  syphilitic  in  origin,  and  consists  of 
a  gummatous  infiltration  of  this  straeture.  It  occurs  in  children  who  are 
the  subjects  of  the  iuheriteti  form  of  this  disease.  Under  these  circum- 
stances, local  measures — that  is,  stimulating  and  resolvent  ointments;  for  . 
example,  the  yellow  oxide  of  mercury — will  not  suifice,  but  the  constitu-l 
tional  treatment  of  syphilis,  particularly  inunctions  of  unguentum  hydrar- 
gyrum, is  required. 

Tumors  and  Hi/perirophies, — Among  affections  belonging  to  this  class 
attention  is  especially  directed  onc5e  more  to  nani,  which  so  often  ap})ear  as 
small  red  spots  u|K>n  the  eyelids,  and  which,  if  allowed  to  grow,  may  spread 
in  a  most  disfiguring  manner  into  the  orbit,  or  upon  the  forehead  or  the 
face.  It  is  the  simplest  matter  to  destroy  the  angioma,  when  it  is  of  small 
size,  by  touchiug  it  with  a  dr'0]>  of  nitric  acirl,  and  physicians  should  never 
fail  to  warn  the  parents  of  children  that  a  small  red  spot  of  the  character 
described  may  grow  extensively.  Larger  growths  may  be  excised  or  ob- 
literated by  the  method  of  €ledroii/.'*i^. 

Inflammation  of  the  Meibomian  glaud  resulting  in  chalazion  is  not 
nearly  so  common  an  affection  in  children  as  in  adults.     When  it  occurSi 
the  onlinary  treatment  of  evacuation  through  the  conjunctival  surface  and 
curetting  the  sac,  or  in  external  cases  removal  through  the  skin-suriace, 
may  be  practised.     It  should  be  remembered,  however,  that  oo'asioiially 
earcomaia  of  (he  lid  exactly  simulate  these  tarsal  cysts  in  the  early  stages 
of  their  career,  when  they  may  apjiear  as  somewhat  elastic  growths  over 
which  the  iutegumeut  is  movable.      loiter  rapid  growth,  ulceration,  and 
iuvolvemeut  of  the  orbit  arise.      In  an  analysis  of  thirty-five  cases  by 
W.  H.  Wilmer/  the  ages  varying  from  ten  months  to  seventy-six  years, J 
death  is  mentioned  as  having  resulted  from  the  disease  in  sixteen  per  cent,J 
all  children,  while  in  forty  per  cent  the  return  of  the  growth  is  recorded.  I 
The  gravity  of  the  prognosis  hectimes  evident  irom  these  figures,  and  the 
necessity  for  early  diagnosis  and  iirompt  oiK^rative  interference  is  urgent. 

Molluscum  coniQfjiosum,  according  to  all  evidence,  appears  to  be  correc*tly 
named,  and  the  cn^ntagiousness  of  this  tumor  to  be  firmly  established.  As 
Muetze^  lias  shown,  the  <lisease  on  the  margin  of  the  lid  may  be  the  cause 
of  €'onjunetivaI  entarrh,  and  represents  an  unquestionably  contagious  aSec^ 
tion.  He  is  not  prepared  to  state  whether  or  not  the  mollusk  is  caused  by 
a  imrusite,  and  regards  the  mulluseum  eorpuseles  as  a  product  of  degenera- 
tion  of  the  epithelial  ctJls  eausetl  by  the  contagion,  whatever  this  may  be. 

Abscess  and  furuncle  of  the  lid^  usually  arising  in  debilitated  children, 
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liometimes  without  ascertainable  eause,  but  also  resulting  from  exposure, 
from  itijury,  and  frnin  diseases  of  the  orbit,  kiive  in  a  niimliiT  of  instaiiees 
been  direetly  traotmble  to  the  depre.ssing  eflects  of  epidemie  inflncnza.  CiU'^cs 
of  this  eharacter  were  reported  in  1890  by  Landult  and  by  the  writer  in 
connection  witli  the  epidemic  then  prevalent.  This  experience  has  bwn 
confinntMl  during  the  past  and  the  present  year.  The  ordinary  treatment 
of  lid-abseess — namely,  early  opening  and  the  use  of  hot  conipresses^s 
indimtod, 

CONJUNCTIYITIS, 

Acute  conjuneimlh  appears  under  a  variety  of  eonditionSj  the  inflam- 
mation of  the  conjunctiva  varying  from  a  slight  hy|>t'neniia  of  this  mem- 
brane and  a  moderate  muco-purnlent  discbarge  to  considerable  swelling  of 
the  tissues,  w^ith  profuse  mucopurulent,  stringy  discharge,  great  t*ongestion 
of  the  ocular  eonjuncti%'a,  and  subconjunctival  hemorrhages.  This  latter 
eevere  variety,  or  cLCule  contagioits  coajmicUvith  (vulgarly  called  **  pink- 
eye"), appeal's  to  be  due  in  a  great  majority  of  cases  to  the  bacillus  isolated 
by  Dr.  John  E.  Weeks,  of  New^  York, 

In  other  regions  a  very  similar  conjunctivitis,  if  not  an  i(1entie;il  one, 
results  from  the  contagion  of  tlie  pnenmococcns  of  FracnkeL  Pneu  mo- 
coccus  conjunctivitis  has  lieen  particularly  well  studied  by  H.  Gitford,  of 
Omaha,'  who  gives  the  literature  of  the  subject,  ami  who  shows  that  it  is 
not  confined  to  children^  as  was  first  supprjsed  by  Moran,  In  other  eases 
of  acute  epidemic  conjunctivitis  the  active  agent  appears  to  have  been  a 
streptococcus  or  staphylococcus  (Gasparini),  sometimes  a  diplottK'eus  (Wild- 
brand,  Saenger),  and  recently  the  bacillus  septatna  (Gelpke). 

A  well-established  sttbacule  or  chronic  conjunctivitis  is  due  to  a  diplo- 
bacUliis  first  isolated  by  Muran.  It  is  best  treatc*l  hy  a  one-half  per  cent. 
solution  of  sulphate  of  zinc. 

These  etiological  considerations  are  important  from  the  therapeutic 
stand-point,  becuiu.se  acute  eyintagious  conjunctivitis  is  ver}'  common  in 
child reuj  and  spreads  witli  great  rapitlity  from  one  member  to  another  in  a 
household,  and  with  alarm iug  virulence  through  schools,  eleemosynary 
institutions,  and  similar  buildings.  Furthermore^  the  investigations  of 
Uhthoff  and  Axenfeld  liave  demonstrated  diat  sloughing  ulcers  of  the 
cornea,  particularly  hypopyon  keretitis^  are  in  many  instances  due  to  the 
pneumococcus  of  Fraenkel.  Therefi>re,  while  acute  contagions  conjuncti- 
vitis is  not  oi'dinarily  associated  with  corneal  ulceration,  although,  acct*rding 
to  Morax,  it  may  occasionally  have  this  associatiou,  it  is  quite  capable  in  a 
susceptible  eye,  or  in  one  in  which  a  corneal  abrasion  occurs,  of  inlecting 
the  a>rnea  and  producing  destructi%*e  inflammation. 

The  trealmeni  of  acute  contagious  conjunctivitis  ref|uires,  first,  prompt 
isolation  of  its  subjects,  the  use  of  seiMiratc  towels  and  washing  utensils, 
and  careful  hxnl  treatment,  wbich  should  include  frequent  irrigation  of  the 
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ooDJunctival  cul-de-sac  witli  tlie  follow  iiig  prescription  :    boric  ac 
grains;  eoiiimoti  suit,  iuur  grahis  ;  di^tilkMl  water,  one  oitnee;  or  with  a 
weak  8<3lution  of  bichloride  of  mercury  (1  to  10,000),  or  a  solution  offl 
fornialdehy<le(l  to  GOOO) ;  if  the  discharge  is  very  free,  painting  the  evertod 
lids  with  a  solution  of  nitrate  of  silver,  five  grains  to  the  ounce,  and  fi-e- 
queot  washing  of  the  margins  of  the  lids  with  castile  soap  and  tepid  water. 

pHrnfait  Conjunrfirifis. — ^Tliis  affection,  so  far  as  it  interests  physicians 
in  counection  with  children,  apf>cars  chiefly  under  that  form  which  is  known 
usually  by  the  term  opfdhalmia  newiatonim^  but  which  more  properly  is 
designated  conjundivUls  nronaforum.  While  all  severe  cases  of  this  disease 
are  known  to  be  due  to  the  prest^nce  of  the  gonoeoccus  of  Neisser,  recent 
investigations,  especially  by  Chartres/  show  that  in  addition  to  the  gono- 
cx^^cci  there  may  be  found  ordinary  microeooji,  Loeffler's  bacillus,  and  strep*M 
toeocci.  Tlie  moBt  fatal  cases  appear  to  l>e  those  in  which  the  streptococci, 
in  conjunction  with  the  gunococci,  are  the  active  agents ;  bence  the  impor- 
tance of  bacteriological  examination. 

Fiuiilly,  it  seems  tliat  a  non-specific  variety  in  which  none  of  the  active' 
micro-organisms  are  present  may  arise.  Therefore  a  purulent  vaginal  dis- 
charge (gonorrhopal)  is  not  a  sine  qud  nan  of  this  afltK^tion,  but  it  may 
arise  from  tlie  introdnction  of  any  muco-pnrulent  discbarge  during  birth, 
while  careless  bathing  by  the  use  of  soiled  towels  or  sponges  after  birtliH 
are  evident  sourcH?s  of  infection.  | 

It  is  probable  that  injudicious  intm- vaginal  antisepsis  with  strong  solu- 
tions of  bichloride  of  mercury  may  originate  a  vaginitis  itself  caj>able  of 
inducing  one  form  of  coujunetivitis  ncoimtorum,  and  the  best  obstetriciantj 
coufine  the  application  of  germicidal  solutions,  in  uncomplicated  labors, 
the  external  genitalia. 

Exceptionally  it  should  be  remembered  that  inoculation  occurs  in  utero, 
owing  either  to  the  penetrating  power  of  the  gonoeoccus  or  to  infection  afti 
rupture  of  tlie  membranes.     This  is  the  so-called  antc-pariwrn  conjuncHritm^ 

The  symptoms  and  consequences  of  this  disease  have  been  fully  de- 
scribed in  the  pi^eceding  volume. 

The  prognosis  necessarily  depends  upon  the  typ«  of  the  disease  and  upon 
the  results  of  iMicteriological  examination.     It  is  grave  in  proportion  to  tliei 
virulence  of  the  affection  and  to  the  presence  of  pathogenic  micro  organisms.^ 
Under  the  guidance  of  competent  medical  advice,  if  the  patient  is8€en  vrhlk 
the  cornea  h  stlfl  c/t^ar,  except  in  those  examples  which  assume  a  dipbtheritic 
type,  or  in  those  occurring  in  children  exhibiting  gi-eat  physical  depression, 
the  case  should  he  brouglit  to  a  successful  termination.     The  chief  fault 
lies  in  the  indifference  of  attendants  to  what  seems  to  them  at  first  a  trivial  J 
inflammation.  1 

Treatment. — Although  the  treatment  of  this  affection  has  been  tlior- 
ougbly  described  in  the  previous  volume,  it  is  so  important  for  the  preser- 
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vation  of  the  Right  of  tlie  afflicted  vlukl  that  at  the  risk  of  repetition  it  is 
again  summarized.     Treatnient  should  meet  four  indications  : 

(a)  During  the  earlier  stages,  when  the  riiflammatory  swelling  of  the 
lids  is  gi*eat,  in  addition  to  proj>er  cleanliness,  the  loc*al  applieation  of  cuhl 
IS  the  most  useful  agent.  This  should  he  applietl  as  follow^s ;  upon  a 
bicxjk  of  ioe  s«^nare  compresses  of  patent  lint  are  laid,  which  in  turn  are 
platXHi  u|>on  tlje  swollen  lids  and  are  as  frequently  changed  as  may  be 
needful  to  keep  up  a  uniform  cold  impression. 

{b)  The  dis^eharge  should  he  constantly  removed,  and,  if  possible,  by  a 
trained  hand.  In  order  to  at^complish  this,  proceed  as  follows  :  gently 
separate  the  lids,  wipe  away  the  tenacious  secretion  with  bits  of  moistened 
lint  or  absorlxMit  cotton,  and  irrigate  the  conjuDctival  sac  freely  with  an  an- 
tiseptic solution.  For  this  purpose  a  saturated  solution  of  boric  acid,  or  a 
solution  of  bichloride  of  mercury,  one  grain  to  the  pint,  may  be  emphiyed. 
Equally  valuahle  is  a  stidution  of  formaldehyde  (1  to  SOW  or  1  to  6000) ; 
or  copious  irrigations  of  permanganate  of  potassium  (1  to  2000)  may  be 
practiscfh  The  irrigations  may  be  made  witlj  an  ordinary  pipette,  or  with 
one  attached  to  a  vessel  held  a  short  distance  above  the  ht^d  of  the  patient, 
the  fluid  Ixnug  conducted  tljrou^h  a  tube  to  which  the  pipette  is  attached 
or  to  which  a  special  lid  irrigator  is  fastened*  Great  care  should  be  taken 
that  the  point  of  the  pipette  does  not  injure  the  surfaoe  of  the  cornea. 

(e)  As  soon  as  the  discharge  Ijecomes  free  and  creamy,  niti-ate  i>f  silver 
should  be  employe<i,as  follows:  carefully  evert  the  lid  and  secure  complete 
exposure  of  t  lie  iuflauKxl  tarsal  conjunctiva;  remove  all  discharge  and  flakes 
of  lymph  by  irrigating  the  surfatx^'s  with  a  cleansing  lottoii,  wiping  away  the 
adlierent  pirticles  w*ith  nioistent^d  cotton  ;  carefully  touch  the  arm  thus 
prcfmiW  with  a  cotton  mop  w^hich  has  been  dip[>ed  in  a  solution  of  nitrate 
of  silver,  ten  grains  to  tbe  ounce ;  neutralize  the  excess  with  a  solution  of 
common  salt,  and  kec^p  applying  the  saline  soluiion  until  a  clean  red  surface 
is  secured;  return  the  lids  to  their  proper  position  and  carefully  insjietTt 
the  cornea  before  leaving  the  case,  and  see  that  this  inspection  is  made  at 
each  dressing  of  the  eye  ;  finally,  grease  the  margins  of  the  lids  with  pure 
vaseline,  some  of  which  should  be  introdurjed  within  the  ctjnjunctival 
cul-de-sac, 

(tl)  Should  the  cornea  become  hazy,  or  should  a  small  ulwr  form, 
atropine  dro[>s  may  be  ustti  in  a  shvngth  of  two  grains  to  the  ounce.  Ex- 
ceptionally in  pripherat  ulcers  eserine  (gr.  ^  to  fgi)  may  be  used. 

If  there  is  corneal  haze,  in<licatiug  low  vitality  of  this  memlirano,  the 
cold  compresses  may  be  replaced  by  hot  applimtions^  w^hich  should  cfjtisist 
of  squares  of  lint  wrung  out  in  a  sliglnly  earlxjlizt^l  solution  of  a  tcm[)er- 
atureof  120^  F. 

This  is  the  author's  mcthml  of  treating  severe  cases  of  ophthalmia 

neonatorum.     Many  other  solutions  are  nx^ommendiHl ;  for  example,  alnm^ 

eight  grains   to  the  ounce,  peroxide  of  hydrogen,  cyanu ret  of  merc^iry 

(1  to  IbOO)^  and  aqua  chlorinata.    While  the  author  has  no  objection  to  the 
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use  of  bichloride  of  mercury  in  proper  strength  (1  to  8000),  he  is  oonvinoed 
that  in  many  instances  a  sense  of  false  security  has  arisen  simply  because 
the  drug  has  been  employed  and  l>ecause  of  its  vaunted  germicidal  proj^ker* 
ties.  Strong  solutions  of  sublimate  may  occasion  cloudiness  and  eveu 
ulceration  of  the  cornea,  and  shinild  not  Ix*  used.  Hua^ess  in  treatment  de- 
j>ends  largely  upon  seeing  the  case  early,  upon  faithfulness  of  the  attendants, 
and  upon  assiduous  attention  to  details. 

Prophylaxie.^Credes  method  of  prophylaxis — that  is,  the  instillation 
of  two  tlrops  of  a  two  per  cent,  solution  of  nitrate  of  silver  in  the  eyes  of 
the  newly-born  child,  followed  by  small  compresses  soaked  in  a  solution 
of  salicylic  acid  laid  upon  the  dosed  lids — is  to  be  use<l  always  where  pre- 
vious examinations  have  shown  undoubted  infective  discharges  in  the 
geui to- urinary  passages  of  tljc  mittlier.  Carelessly  used,  it  may  be  followed 
by  what  may  be  termed  a  traumatic  conjunctivitis.  The  nutiior  has  him- 
self described  one  case  of  violent  hemorrhage  from  the  conjunctiva  fol- 
lowing its  use,  and  lias  seen  seveml  instances  of  very  sliarp  conjunctivitis,  iji 
one  associated  with  the  formation  of  a  talse  raembmne  and  an  abrasion  of 
the  cornea  which  resulted  in  a  corneal  macula.  Equally  grj<xl  results  will 
follow  the  instillation  of  a  weaker  solution  of  silv^er  (1  to  500)  when  this  is 
associated  with  painstaking  cleanliness  during  birth  and  nho  tluring  child- 
bed. When  there  is  no  reason  to  suspect  gonorrhceal  infection,  or  when 
examinations  prior  to  birth  have  proved  the  absence  of  irritating  vaginal 
d is* charges,  it  is  sufficient  to  cleanse  carefidly  the  surface  of  the  lids  as  soon 
as  the  cliild  is  U>rn,  then  gently  sejmrate  them  and  tlnsh  out  the  conjunc- 
tival cul-de-sac  with  a  saturated  solution  of  boric  acid,  or  with  aqua  chlori- 
nata  onelialf  strength.  From  this  it  is  evident  that  Crc-d^s  method,  or  a 
modified  Crede's  method,  is  absohdii}/  mecmartf  in  auy  case  where  contagion 
may  be  suspected,  but  tliat  milder  measures  will  suffice  in  the  ordinary 
private  obstetrical  pmctice,  ic/icre  iwaminaiionn  have  nhown  the  absence  of 
infedion,  and  that  reckleas  instillation  of  nitrate  of  silver  is  to  be  con- 
demn c^L 

Diphthmtm  Chnjuitdimtm. — The  formation  of  a  diphtheritic  membrane 
upon  the  conjunctiva  is  so  serious  an  aflTt^ction  that  any  advantse  in  the 
therai>eutic9  which  in  so  many  itjstances  have  proved  inefttxrtual  is  neces- 
fiarily  a  matter  of  paramount  interest.  This  is  particularly  the  ease  because, 
while  the  disease  is  very  prevalent  in  certain  portions  of  Germany  and 
Finance,  and  not  so  frequent  in  our  own  country,  its  occurrence,  so  far  as 
the  experience  of  the  writer  is  concerned,  is  rather  on  tiie  increase.  While 
in  general  terms  it  has  been  statcMl  that  its  treatment  should  be  similar  to 
that  of  ctjujunctivitis  neonatorum,  there  are  many  |>oints  of  essential  differ- 
ence. A^'aludc  condemns  culd  compresses,  nitrate  of  silver,  and  sublimate 
lotion,  and  justly  so.  He  believes  that  the  essential  basis  of  the  treatment 
should  consist  of  antiseptic  spmys  ibjlowed  by  the  aj>prKtition  of  iodofomi 
salve«  Sou rdi lie  washes  the  amjunctiva  with  biniodide  of  mercury  (I  t*i 
20,000),  removing  the  false  membrane  witii  a  solution  of  bi borate  of  sodium, 
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and  toiicliing  all  the  affect4Kl  areas  of  the  conjunctiva  with  a  cotton  mop 
di|>jMxi  in  a  prc'|mration  conij>oaed  of  five  dniohras  of  glycerin  and  half  a 
drachm  of  carbolic  acid.  In  the  interval  he  employes  a  salve  of  nictliyl 
blue  (1  to  1000),  because  it  is  stated  that  Loeffleys  bacilkis  does  not  grow 
in  bouillon  containing  pyuktanin,  even  in  very  minute  proiK>rtions,  B^ith 
of  these  authors  commend  lemon-juice  applications. 

The  sutx-ess  which  has  attcndtxl  tlie  use  of  antitoxin  serum  in  the  treat- 
ment of  pharyngo-laryngeal  dij>htheria  has  directed  the  attention  of  ophthal- 
mologists to  this  means  of  medication  in  the  management  of  cases  of  diph- 
theria of  the  conjunctiva.  Favorable  cases  liave  lieen  reported  by  Copjjez, 
Desseaux,  Jessup,  Morax,  Weeks,  and  many  other  observers.  Inasmuch  as 
it  is  sometimes  difficult  to  distinguish  between  a  true  diphtheritic  c«:?njuncti- 
vitis  and  a  ease  of  pst^udo-membmuons  conjunctivitis,  Morax  has  advised, 
in  the  ahseuro  of  a  bacteriological  examination,  that  all  cases  should  be 
submitted  to  an  injection  of  serum.  Lotnllyj  the  eyes  may  be  treated  with 
a  hot  l>oric  acid  sohition,  atropine  or  eserine  being  employed,  according  to 
the  cireurastances.  The  author  has  bad  no  personal  exjierience  with  the 
use  of  antitoxin  serum  in  the  treatment  of  diphtheritic  coDJunctivitis,  but 
would  certainly  employ  it  in  any  case  that  came  under  his  charge, 

Grantdar  (hnjum^limliis,^-Tlih  inflammation  of  the  conjunctiva,  char- 
af!terized  by  the  ap[>eai*ance  of  munded  granulations, — that  is,  the  trach&nia 
budlrnj — whifh  result.*!  in  cicatricial  changes  in  the  lids  and  vasculariziition 
and   ulceration   of  the  c<jrneiij  has  been  fully  described   in  the  previous 

^  volume,  but  requires  reference  here  on  account  of  certain  recent  views  in 
ji^gard  to  its  etiology,  classifit^atioji,  and  treatment. 
While  it  is  probable  that  granular  lids  depend  upon  a  micro-organ  ism, 
perhaps  the  diplocoocus  of  Sattler  and  Michel,  the  cause  of  trachoma  has 
not  been  positively  identified  ;  neither  has  the  fungus  described  by  Nois- 
zewski  nor  have  the  pai'asitic  protozoa  found  by  Pfeiilcr  been  proves!  to  be 
the  sj>ecific  i*ause.  The  dispute  in  reganl  to  the  identity  or  non-iduutity  of 
tblliculosis  and  granular  lids  lias  also  not  been  settled,  altliough  it  seems  to 
the  author  that  the  weight  of  testimony  tends  to  prove  that  the  trachoma 
bodies  shouhl  lie  regarded  in  one  sense  as  new  growths  of  s|iecial  patho- 
logical character,  and  not  simply  derivatives  from  the  natural  lymphatic 
follicles.  While  it  is  imt>ossible  to  separate  sliarply  the  various  types  of 
granular  lids,  the  following  varieties  may  be  nieiitione<l ; 

»(1)  Papillary  trachoma,  in  wliich  the  trachoma  bodies  or  follicles  are 
.^ftreely  pi-eaent  and  are  hidden  from  view  by  hypertrophicd  conjunctival 
f»pill£e. 
(2)  Follicular  trachoma,  in  which  the  presence  of  follicles  is  the  chief 
characteristic.  Some  authors  consider  the  ordinary  follicular  conjunctivitis 
a  variety  of  this  tyjie.  In  one  form,  designated  by  Knapp  non^inflam- 
maton^'  follicular  trachoma,  the  spawn-like  granulations  develop  in  the 
conjunctiva  without  evidence  of  inflammation,  and  may  be  regaixled  as 
analogous  to  naso- pharyngeal  adenoid  hypertrophies. 
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(3)  Mixed  trachoma,  in  which  the  follicles  lie  amoug  the  hypertrophied 
aiul  inflamed  i^apillse,  but  are  not  hidden  by  them. 

(4)  Sclerosing  trachoma,  in  which,  after  an  initial  stage  of  ordinary 
granulations,  fibrous  flattened  excrescences  develop  in  the  upper  and  retro- 
tarsal  conjunctiva. 

(5)  Cicatricial  trachoma,  in  which  atrophy  and  scar  tistsue  alone  are 
manifest. 

Treatment. — If  the  traclioma  is  acute,  or  if  a  chronic  case  undergoes  au 
acute  exacerbatiou,  and,  added  to  the  presence  of  hyjjertrophied  conjunctival 
papilla?  and  tradionia  boilies,  there  Is  higli-grade  inflamniatorv  reaction 
with  profuse  discharge,  the  treatment  resolves  itself  into  oue  similar  to  that 
suited  to  puruleut  c*>ujiiDctivitis. — namely,  fi-equent  irrigation  of  the  con- 
junctival cul-de-sae  with  mild  antiseptic  lotious,  bichloride  (1  to  8rX)0)t 
formaldehyde  (1  to  2000),  saturated  boric  acid,  etc,,  together  w^ith  applica- 
tioos  of  a  solution  of  nitrate  of  silver  to  the  everted  lids  in  the  manner 
already  described.  The  metlii'inul  treatmeDt  of  the  ordinary  forms  of 
chronic  trachoma,  in  the  author  s  opinion,  should  include  the  following  ap- 
pliLHtions : 

(a)  Nitrate  of  silver,  ten  grains  to  the  ounce,  during  any  stage  associated 
with  much  discharge. 

(b)  Copious  irrigationsof  permanganate  of  potassium  (1  to  1000),  which 
may  be  employed  in  conneiiion  with  nitrate  of  silver  in  cases  associated 
with  much  dischai-ge  and  exuberance  of  the  papillse. 

(c)  Stnmg  solutions  of  bichloride  of  mercury  (1  to  500)  applied  to  the 
everted  lids  with  a  cotton  mop,  associated  with  frequent  irrigation  of  the 
c^injiinctival  cul-de-sac  with  a  tepid  solution  of  the  same  drug,  one  grain  to 
the  pint;  suitable  in  practically  any  stage  of  granular  lids,  but  esi>ecialiy 
when  there  is  decided  development  of  the  follicles. 

((f)  Sulphate  of  copper  in  the  form  of  a  smooth  crystal,  which  is 
rubbed  over  the  everted  lids  and  well  across  the  retrotarsal  folds ;  useful  in 
any  stage  exce|)t  that  in  which  there  is  much  discJiarge,  and  jMirticuIarly 
vahiable  in  the  later  periods  of  the  disease, 

(e)  Boro-glyceridcj  twenty  or  fifty  |>er  cent.,  or  a  solution  of  tannin 
aud  glycerin,  from  twenty  to  thirty  grains  to  the  ounce,  applie<l   in  the 
usual  manner  to  the  everted  conjunctiva;  most  valuable  in  milder  CiiseSjOr  ] 
after  ciftitrizatioo  has  begun,  or  when  stronger  solutions  of  caustics  and 
astringents  ai-e  followed  by  unfavorable  i-eaction. 

Except  in  the  acute  stages,  however,  the  duration  of  this  tedious  disease 
is  roatcrially  shortened  by  suitable  o|>crative  interference.  Of  the  various 
operations  proposetl,  the  ejrjjreHshn  of  the  tracIiomaioiLS  material  by  means 
of  a  suitable  forceps,  Knapp's  ndler  forceps  being  the  ra«>st  valuable,  is  the 
most  etfectual  o[>eration.  It  is  particularly  suited  to  cases  of  sjmwn-like 
granulations  (follicular  trachoma  aud  non-inflammator^'  follicular  trucboma) 
aud  diffuse  hyaline  iufiltration.  It  may  also  be  used  in  cioatrlcial  trachoma 
when  pat<!hes  of  hyaline  degeoeration  are  present.   After  the  lids  have  been 
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thoroughly  rolled  and  all  of  the  niorlml  iriaterial  has  been  expressed,  cfjld 

compresses  should  he  applied  until  the  reaetion  has  subsided,  and  each  day 
the  lids  should  be  carefidly  evertal,  the  lymph  remove*!,  th*^  swollen  mu- 
cous membrane  ex|>osed  and  treated  with  a  soUition  of  nitrate  c»f  fiilver, 
five  grains  to  the  ounce,  until  the  discharge  ceases,  when  the  cure  naay  be 
completed  by  daily  touchings  with  a  crystal  of  sulphate  of  eap()cn'.  This 
subsequent  treatment  is  essential,  otherwise  adhesions  and  disastrous  results 
may  follow  the  operation. 

The  severer  openitions  of  [jtrnttaf/e^  or  scrubbing  into  the  granulations 
a  strong  solution  of  bicbloridc  of  mercury  (1  to  ltX)0)  with  an  oixlinary 
tootli-brush,  excision  of  the  rctrotarsal  fold,  the  applicatioo  of  the  gaK  autj- 
cautery,  and  abscission  of  the  granulations  are,  in  the  judgment  of  the  au- 
thor, not  often  required,  and  should  be  employed  only  with  the  greatest 
caution. 
■  The  same  precautions  that  have  already  been  given  in  regard  to  acute 
contagious   conjunctivitis   apply  with  even    greater  force  in   the  ease  of 

»  trachoma  when  it  breaks  out  in  asylums  and  similar  institutions.  When 
trachoma,  either  iu  its  severe  or  in  its  milder  and  follicular  tyjies,  becomea 
epidemic  in  a  (niblic  institution,  it  may  require  many  months  licforc  it  is 
stamped  out.  Those  interested  in  this  subject  should  iTad  the  excellent 
dii'e<-*tions  given  by  Stephenson  in  his  work  on  Epidemic  Ophthalmia. 

Phlydenular  Kei*atO'Chnjmi€iwitiM. — This  disease^  characterized  hy  the 
formation  of  single  or  multiple  vesicles  or  pustules  on  some  jK>rtion  of  the 
cornea  or  its  immediate  neigh borbocxl,  furnislie^  the  greatest  numl>er  of 
ulcers  of  the  cornea  found  in  early  life,  and  is  so  important  on  account  of 
the  unfortunate  results  ^hich  may  occur,  so  far  as  vision  is  conr-erntHl,  if  it 
is  neglcc*ted  or  improperly  treatetl,  that  a  few  jxiiuts  iu  its  etiology  and  man- 
agement require  review.  Although  commonly  seen  in  strumous  subjects 
or  in  those  whose  nntntsou  is  much  Mow  fmr/and  therefore  representing 
a  disease  w*hieh  is  to  a  certain  extent  a  hx?al  manifestation  of  a  genenil  com- 
plaint,  the  relation  of  the  nasopharynx  to  its  development  is  of  paramount 
importance.  Praetieally  always  there  will  be  found  inflammatory  diseases 
of  the  nasal  passages,  an  irritating  rhinitis  being  a  constantly  associatetl 
disorder;  alsfj  obstructive  disease,  and  parti cuhirly  adenoid  vegetations  in 
tbe  pbarj*nx.  The  very  fact  that  the  affect  ion  often  follows  in  the  wake 
of  measles  and  other  acute  exantliemata,  which  of  themselves  are  so  fre- 
quently com  plica  tixl  with  various  typ*_'8  of  rhinitis,  indicates  the  close  etio- 
logical relationship  of  naso- pharyngeal  (liscase, 

A  no  less  imjwjrtant  influence  resides  in  impro|>or  diet.  It  is  a  matter 
of  common  observation  that  children  who  are  alluwcil  to  have  pastries, 
sweetmeats,  tea,  and  coffee  will  not  be  cuhkI  of  phlyctenular  kerato-con- 
junctivitis  until  pn3|>tT  dietetic  prinriples  are  instituted. 

•  Treatment. — The  local  treatment  of  this  atrection  has  been  described 
in  the  preceding  volume,  and  consists  in  keeping  the  pupil  dilated  with 
Btn»pine  until  irritation  has  passed  away,  when  some  stimulating  drug^-r 
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for  example,  the  yellow  oxide  of  merfMiiy — tnay  be  applies!  to  the  con- 
jiioctival  cul-degae  in  a  strengtli  of  one  grain  to  the  dniehm  of  eosmoline, 
or  cailomel  may  be  dustal  into  the  conjunctival  eul-dc-sac,  provided  that  do 
form  of  iodine  is  Ix^ing  exhibittxl  internally.  The  l>est  possible  hygienic 
snrronndings  must  be  obtained^  with  fresh  air  and  wholesome  food.  Cod- 
liver  oil,  iron,  quinine,  and  arsenic  are  the  most  acceptable  internal  remedies. 
Thorough  examination  of  the  rhino-pharynx  is  of  paramount  ini]x)rtanee, 
and  treatment  of  this  region  according  to  the  indications.  In  stubborn 
forms  of  recurring  plilyetctnilar  keratitis,  associated  with  ulceration  of  the 
cornea,  tliese  measures  are  not  sufficient,  and  tlie  treatment  resolves  itself 
into  the  management  of  pnrnlent  ulcer  of  the  cornea* 

While  the  prognosis  of  tliis  disease  m  good  if  it  is  properly  treated,  it 
becomes  a  very  serious  affection  if  neglected*  In  severe  cases  there  may  be 
dccidetl  loss  of  the  corneal  substance  and  the  development  of  distiQct  soir 
tissue. 

CORNEAL   ULCERS. 

As  already  stated,  the  majority  of  corneal  ulcers  in  childhoorl  may  be 
traced  to  the  atieetion  which  has  l>eeii  briefly  described.  In  addition  to 
these  may  be  mentioned  the  small  central  ula^r,  the  excavated  or  gouged-oiit 
ulcer,  tJie  shallow  cr^ntral  ulcer,  and  the  infecting  or  sloughing  ulcer  which 
IS  caused  by  infection  with  the  pneuraococcus,  all  of  which,  both  from  tJie 
etiological  and  the  therapeotic  stand-point,  ai*e  referred  to  in  detail  in  vol* 
iv-  pp.  105-111. 

The  tiTatment  of  sevei^e  uhx^ration  of  the  cornea,  no  matter  what  its 
etiology,  is  so  irajiortant  for  the  future  weH-Liei ng  of  the  ocular  tissues  that 
a  summary  of  the  author's   methiids,  particularly  in   his  service  in   the  | 
Jefferson  Modiral  College  Hospital,  in  the  order  in  which  the  treatment  is 
infttitutcil,  is  ap]>ende<J  : 

(1)  A  thorough  search  Is  made  for  the  cause  of  the  ulcer,  and  if  ]Ki9si- 
blc  it  is  removed.  This  search  includes  ciireful  examination  for  the  pres- 
eiice  of  a  foreign  Iwdy,  a  misplaced  cilium,  conjimetival  tuttammation,  dis- 
eased laciirynTO-nasal  ducts,  affections  of  the  rhino- pharynx,  carious  teeth, 
and  constitutional  affix^tious  uf  all  tyiK*8.  Whatever  the  cause,  it  must| 
be  removetl  as  cjuickly  and  as  radiciilly  as  possible* 

(2)  At  frequent  intervals  moist  heat  is  applied  by  means  of  lint  or , 
flannel  compresses  dippetl  in  water  at  a  temperature  of  TiO'^  F. 

(3)  If  there  is  uulimlthy  conjunctival  disc'hargc,  a  solution  of  mercuric 
chloride  (1  to  6000),  or  a  saturated  s(Thitiyn  of  boric  acid,  or  formalde- 
hyde (1  to  3000)  is  instilled  in  the  a>njun(-tival  cul-de-sac  at  frequent  b-| 
tervals. 

(4)  Sterile  atropine  drops,  two  grains  to  the  ounce,  are  instilled  with  I 
sufficient  fi-equency  to  maintain  mydriasis  if  there  is  a  tendency  to  iritisJ 
while  eserlne,  from  ♦inc-quartor  to  unc  half  grain  to  the  fluidnunee,  is  used  in  | 
peripheral  ulcers  witli  a  tendency  to  )>erfomte  the  cornea.  On  account  of  ! 
the  ciliary  irritation  produced  by  eseriue,  it  may  be  employed  several  timed  1 
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daring  the  day,  and  the  atropine  drops  ouce  or  twice  at  njglit>  Should  an 
attack  of  iritis  coai plicate  the  case  at  any  time^  the  eserioe  muet  be  discon- 
tiiined  and  the  atropine  used  more  frct|tiently. 

(5)  In  niiid  cases  the  eyes  nmy  he  protected  by  means  of  a  pair  of 
smoked  glasses,  but  in  severe  cases,  in  the  abseni!e  of  purulent  conjunctival 
discharge,  a  bandage  should  be  applied  lightly,  hut  firmly,  over  a  dry  anti- 
septic dressing,  and  should  kc»ep  the  lids  elose<l  and  at  rest  without  making 
undue  pi-essuiT  on  the  eyebalL  It  should  be  worn  until  the  flour  of  the 
ulcer  is  covered  with  epithelium,  wbieb  protects  it  from  external  irrita- 
tion. Before  ap|ilyiug  the  bandage,  atropine  is  instille<l,  and  imlufmiii 
which  has  l*een  pulverized  and  aterilizeil  is  dusted  on  the  ulcer. 

(6)  If  the  ulcer  shows  a  tendency  t-^i  spread  raiiidly,  it  is  curetted  by 
means  of  a  specially  devised  instrument,  ami  ininiecJ lately  afterwards  is 
gently  tonchetl  w^ith  a  probe  dippc<i  in  pure  turlioHo  acid,  or  with  a  wisp  of 
twisted  cotton  dij^ped  in  a  solution  of  nitrate  of  silver  (gr.  x  to  f3i),  tinc- 
ture of  iodine  or  iormaldehyde^  1  to  60*  Preference  is  given  to  the  tincture 
of  iodine  or  formaldehyde.  These  ajiplications  must  touch  onit/  the  ulcer- 
ated surface. 

(7)  If  the  uh-er  continues  to  spread,  the  actual  cautery  may  lie  used, 
preferably  a  gaivano-c^antcry  providetl  witli  a  suitable  point,  or,  li'  tliia  is 
not  at  hand,  a  piece  of  platinum  wire  secui'etl  in  a  handle  is  heated  as  hot 
as  possible  in  the  flame  of  an  alcohol  lamj>  and  ap}ilie<l  to  every  portion  of 
tiie  ulcer,  the  area  of  whicli  is  outlined  by  means  of  flufjresceine.  A  drop 
of  Gruebler's  fluoresceine  (2.5  t>er  cent,  solution)  will  color  green  any  por- 
tion of  the  njrnea  deprived  of  its  e[uthelium,  and  therefore  furnisljes  a 
reliable  guide  to  tlie  extent  of  the  destrnctive  prcjcess.  After  the  applica- 
tion of  the  actual  cautery  the  eye  is  dressed  in  the  ordinary  manner. 

Subeonjunetival  injw^tions  of  mercuric  chloride  have  been  highly  rci!ora~ 
mcnde<l  in  cfjrneal  ulceration,  but  tlie  author's  experience  has  not  given 
him  a  tavorable  impression  of  their  value ;  certainly  injections  of  phyj^io- 
logical  salt  solution  answer  equally  well.  The  tr-eatment  pri>l>ably  dejiends 
upim  the  pmniotion  of  lymphatic  activity,  and  not  upon  any  germicidal 
value  of  the  flu  it]  employeih 

With  the  local  treatment  of  corneal  ulceration  and  all  proper  attention 
to  the  entire  cephalic  nuKH^ms  niembnme,  constitutional  mcasui'es  must  not 
be  neglected.  The  same  dietetic  principles  urgwl  in  connection  w^itlj  {*hlyc* 
tenular  keratcHConjunetivitis  are  most  important,  and  the  various  tonics, 
alteratives,  and  stimulants,  according  to  the  indications. 

The  treatment  of  the  results  of  corneal  ulceration  requires  no  further 
mention  than  it  has  receive<l  \n  the  previous  volume,  save  only  that  if  an 
eye  goes  to  destruction,  and  an  extensive  staphyloma  forms,  so  disfiguring 
as  to  require  removal  of  the  eye,  it  is  better  to  substitute  tur  enucleation 
Mides's  operation  J— that  is,  evis^'cration  of  the  globe  and  the  insertion  of  a 
glass  ball  into  the  scleral  cup,  which  furnishes  an  excellent  sstump  on  which 
to  place  an  artificial  eye,  and,  moreover,  prevents  the  flattening  of  the  face 
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which  so  commonly  follows  enucleation  in  children,  owing  to  lack  of  devel- 
opment of  the  tissucB  ui^n  the  side  on  which  the  oi>eration  has  been  per- 
formed. 

IfdersfUkd  KiTfitiliH, — The  most  iinportant  corneal  disease  of  the  non- 
nlecratod  variety  which  mtnirs  in  children  is  interstitial  kemtitis^  fully 
described  in  vol,  iv.  pp*  112— 116,  a  disease  which  is  an  inflammation  of  the 
chronic  tyi>e,  a  diffuse  keratitis,  during  which  the  cornea  gmdually  betYHiies 
thick  with  haziness  until  it  n^sembles  ground  gjass,  while  sujierficial  and 
deep  vascularization  accompanies  the  affection. 

Altliough  our  views  in  regaixl  to  its  etiology  have  not  changed  in  m> 
much  that  it  is  certain  that  a  large  percentage  of  the  cases  is  due  to  in- 
herited sy  phi  lis,  it  seems  evident  also  that  a  gotxily  numWr  should  be  at- 
tributcxl  to  rachitis,  to  scrofula,  to  malaria,  to  rheumatism,  and  sometiraes 
simply  to  depressed  nutrition.  While  the  syphilitic  cases  generally  pre* 
sent  other  marks  of  syphilis,  particularly  Hutchinson's  teeth,  it  should 
always  be  rememlM*retl  that  tliis  dental  defect  is  not  a  pathognomonic  symp- 
tom of  the  syphilitic  affection,  and  may  occur  in  children  in  whom  all  the 
ev  ill  en  CCS  of  syphilitic  taint  are  lacking. 

Treatment. — ^ While  it  would  l>e  impossible  to  lay  down  hard  and  fast 
rules  fur  the  ti'catmcnt  of  each  ca.sc%  in  addition  to  what  has  already  been  faid 
in  vol.  iv.  on  this  suljject,  the  following  summary  may  be  useful,  and  in 
the  author's  opinion  represc^nts  a  regimen  appliwible  to  each  case,  no  matter 
whetlier  it  is  syphilitic  in  origin  or  whether  the  parenchymatous  keratitis 
has  occurred  from  other  causes,  because  the  pathological  lesion  is  similar, — 
namely,  an  infiltration  in  the  true  ti&sues  of  the  cornea,  which  must  be 
relieved  or  dispersed  if  vision  is  to  be  restored.  Locally,  all  irritating 
applications  are  contra- indicated.  Atropine  drojis  or  a  similar  mydriatic 
(scopolamine  is  very  useful)  should  be  employed  sufficiently  to  maintain 
dilatation  of  the  pupil  and  to  prevent  iritis.  Frequently  applied  hot  com- 
presses are  a  useful  adjuvant.  Merf:ury,  prelerably  by  inunction,  should 
always  be  ordered,  and  a  gentle  mercurial  impression  kept  up  for  weeks  at 
a  time;  for  example,  a  child  ten  years  of  age  may  have  rubbed  into  tbe 
skin  a  drachm  of  mercurial  ointment  daily  without  the  least  fear  of  saliva- 
tion, aUhough,  of  course,  a  suitable  watch  for  symptoms  indicating  too  great 
mercurial  action  is  not  to  be  neglected.  Along  with  the  mercury,  according 
to  the  indications,  should  be  exhibited  cod -liver  oil,  arsenic,  iron,  and  tbe 
phosphates  ;  and,  inasmuch  as  the  affcctcil  children  always  present  a  mark- 
edly depresscHl  state  of  nutrition,  all  those  nica^sures  which  ai'e  used  with 
such  success  in  the  management  of  cases  of  neurasthenia  are  suitable, — 
namely,  i-egular  exercise,  forced  feetling,  massage,  and  electricity.  If  pos- 
sible, each  case  should  be  treated  with  the  advantages  of  trained  nursing 
and  taken  from  the  temptations  of  home  surroundings.  Under  Buch  treat- 
ment ttises  that  were  apparently  hojieh^s  in  a  few  weeks  clear  up  in  a  sur- 
prising manner,  and  corneas  that  looked  little  better  than  pieces  of  gi'ound 
glass  become  comparatively  clear. 
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DISEASES  OF  THE   IRIS  AND   THE   CILIARY   BODY, 

Diseases  of  the  iris  and,  indeed,  of  the  uveal  tract  are  not  conmion  in 
children* 

Iritis. — Congenital  iritis  is  occasionally  seen,  and  ehildren  may  lye  bom 
with  oet»Iusion  of  the  pupil,  and  actual  shrinking  of  the  eyeball  may  ensue. 
Iritis  alsu  develops,  but  infrefptently,  during  the  first  few  months  of  life, 
from  two  to  nine  months,  and  in  praetieally  every  instance  is  dne  to  inher- 
ited syphilis*  The  ordinary  s*yniptoms  of  iritis  are  present, — namely ,  fine 
j])erieorneal  injeetion,  diseolomtion  of  the  iris,  sluggish  or  immobile  pupil, 
abnormal  reaction  of  the  iris  to  a  mydriatic,  and  the  formatioti  of  attach- 
ments between  the  pupillary  margin  of  the  iris  and  tlie  cajisule  of  the  lens, 
or  jwsterior  syncchiie.  These  features  distinguish  iritis  fiom  any  other 
inflammatory  complaint  of  the  anterior  portion  of  the  eyeball. 

Gumma  of  the  iris  is  occasionally  seen  in  children. 

If  the  ciliary  body  is  inflamed,  oj)aeities  form  in  the  vitreous  and  on 
the  i)mteriur  layer  of  the  cornea.  In  the  latter  position  they  manifest 
themselves  as  a  triangidar  patch  of  punctate  exudations,  the  so-calk<l  kera- 
iiiis  punetafa,  SonictiracH  iritis  accompanies  interstitial  keratitis  and  entirely 
masks  the  original  dist^asc. 

As  the  age  of  puberty  is  approached,  diseases  of  the  uveal  tract  become 
more  frequent,  and  iritis,  b*vth  plastic  and  serous,  may  Iw  seen,  tlie  latter 
es{>ecially  in  girls  with  disturbances  attending  the  devehipment  of  racnstni- 
ation. 

I^rdaccons  deposits,  or  nodules,  are  sometimes  seen  in  the  iris  of  stru- 
mous  and  ana?mic  subjects, — ^the  so-calltKl  Hcrofttlous  iritis. 

Tubercle  may  appear  in  the  same  position  and  constitute  a  primary 
iuberciilo^'iis  of  ihe  iris. 

An  insidious  form  of  iritis,  associated  with  vitreous  opacities,  occurs  in 
the  chjldivu  of  gouty  parents.  The  author  has  st*en  several  examples,  and 
thia  taint  should  l>e  suspected  in  the  iritis  of  Imys  near  the  age  of  pul>erty. 

Iritis  may  arise  from  injury,  and  under  the  influence  of  infection  Ix?- 
teme  purulent.  A  similar  ty|K*  of  the  disease  may  arise  in  connection  with 
recurrent  lever,  pneumonia,  typhus  and  typhoid  fevers,  and  pyiemia. 

Treatment.— It  is  all-important  to  rw^ognize  an  iritis  early,  betbre  the 
inflammation  has  bouml  down  tl»e  iris  to  the  capsule  of  the  lens  and  exu- 
dates liave  been  pourwl  into  the  pupillary  space.  There  is  no  excuse  for 
not  rc<rognizing  it.  An  examinatif^n  of  the  pupil  in  all  instances  readily 
determines  the  affe^'tion.  Ijocally,  atropine  drops  sufficient  to  maintain 
mydriasis  are  indicated  in  practitialiy  all  cas^^.  A  few  exceptions  to  the 
rule  occur  in  serous  iritis,  if  the  intra-ocular  tension  rises.  In  ehildren  of 
a  proper  age,  if  there  are  much  pain  and  inflammatory  reaction,  leeches  may 
be  ftpplicil  to  the  temple.  Hot  compresses  arc  valuable  in  all  forms  of 
iritis,  cold  never  being  a  i>ermissible  remedy,  except  in  that  tyi>e  of  iritis 
which  is  due  to  traumatism.    The  ordinary  astringtmt  applications  suited  to 
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conjiinttivitis  are  useless  unless  a  eonjiinctivitis  complieatcs  the  iritb. 
teroally,  the  most  suitable  remetlics  are  iodide  of  potdSdiiim  and  hirJil 
of  mercury.     Mercury  itself,  in  the  author's  opiDion,  is  bc^t  given  in  t! 
manner  descril^etl  under  interstitial  keratitis.    Sul:>conjuQctivaI  injectiaiii 
pliysiologieal  salt  solirtirm  or  uiereuric  chloride  are  fullowud  oocsmiWaUi 
by  surprising  relief, 

SYMPATUETIC   DISEASE. 

Mention  should  be  made  of  ni/mpatheiic  trriialion  and  sympathetic 
nialionf  or,  in  other  words,  those  affections  in  which  one  eye  id  impll 
as  the  result  of  disease  or  injury  to  the  other.  They  represejit  two 
tially  ditfereiit  e^jiidilions,  although  they  have  the  wime  origiu^  and  %m 
erally  caused  by  one  or  other  of  tlie  following  conditions:  wounds  of  ihi 
ciliary  regii>n  wliich  sc4  up  a  traumatic  irido-eyclitis;  foreign  Uidi^n  in  tlw 
eye ;  perforating  wounds  or  ulcers  of  tJie  cornea  in  whicli  the  trii 
become  incarcerated;  operatious  upon  the  eye;  and  luxatioOf  wouod^ 
csaleitication  of  the  lens, 

Sjfmpathetic  uTilation  is  a  functional  disturbance  characterized  by 
tophobia,  lacbryniation,  hlepharosjwism,  defective  or  impaired  accnm 
tion,  neuralgic  jjaius,  and  tenderness  over  the  ciliary  region*  It  ifeurvni 
the  form  of  attacks,  and  while  it  may  be  the  pi'ecursor  of  syin|«Uiiiit 
inflamuiatbuj  it  is  not  nect»ssarily  so,  and  should  be  hx>ki'd  upon  MB  i  ii«- 
rosis  which  Avill  disappear  entirely  with  the  removal  of  the  ejccitiDg  tmm, 
— r.f.,  a  blind  eye,  injured  or  diseased  in  the  way  already  describccL 

SpnjKdhdie  injlammijlion  is  a  serious  organic  disease  which 
itself  either  as  an  iridoH?yclitis,  plastic  or  malignant^  a  8i*rotts  iritta^  • 
papillo-K^tinitis,  or  a  choroido-niinitis.  It  arises  most  frefpiently  lAir 
injuries  of  the  ciliary  region,  the  injured  eye  being  calletl  the  eMternai 
the  sym|iathizing  eye  tlie  mpnjMtfJiizer. 

The  pc*riod  of  incubation,  or  that  period  of  time  betw*ecn  the  leecptioB 
of  the  injury  or  disease  in  tlie  exciting  eye  and  the  development  of  cnlliB* 
matiun  in  tlie  sympathizing  oyn,  varies  from  three  to  six  weeks,  Uxop- 
tionally  the  disease  begins  as  early  as  the  fourteenth  day  ;  somettiao  il  if 
postjKHiixl  for  long  periods  of  time.  We  are  uncertain  what  exactly  iitk 
nature  of  this  disease,  nor  do  we  know  the  exact  path  of  the  moAU 
changes  which  precede  the  inflammation.  There  is  reason  to  beliert  thil 
tlie  aifect ion  is  of  {wirasitic  origin,  and  that  either  the  nitcn>org]iainBitf 
their  results  travel,  jK>rhaps  by  way  of  the  optic  nerves,  from  the  exciin| 
to  the  sympathizing  eye. 

Treatment. — The  most  important  consideration  is  prophylnxKor/ui 
other  words,  the  management  of  the  eye  originally  affected*  Tbi»  depend* 
uptm  the  character  and  situation  of  the  wound,  or  opon  the  stage  of  ^ 
disease  and  the  amount  of  vision  possessed  by  tJie  injured  or  difliwv 
organ.     Frefjuently  cases  of  injury  arc  brought  fn  ^*,  /       if.^|]o0fr 

and  he  must  Ije  in  a  position  to  examine  the  piu  ^       v  iorl  1^ 

decide  what  shall  be  done.     It  may  aometimes  happen^  especially  ia  pri^fi** 


I 


r  uiirsing  and  careful  watching  ?s  at  faand^ 
that  eyes  may  be  save<i  which  would  be  sacrificed  in  tlie  working- classes, 
but  the  atteinjvt  re<|uires  the  gravest  tlionght  l*ef<jre  it  is  made,  because 
the  onset  of  a  sympathetic  ophtlialmitis  may  be  iusidious,  and,  when  once 
begun,  treatment  mrely  fully  removes  the  structural  changes  which  have 
taken  place.  The  propriety  of  operating  must  he  determined  by  regarding 
the  ful lowing  rules,  which  are  modified  from  those  gi%"en  by  Swanzy^  and 
represent  tlie  published  experiences  of  the  ijest  authorities.* 

Enucleation  or  one  of  its  substitutes  should  he  performetl  on^^- 

"1,  An  eye  wnth  a  wound  so  situated  as  to  involve  the  ciliary  region, 
and  so  extensive  as  to  destroy  sight  immediately,  or  to  make  its  ultimate 
destruction  by  inflammation  of  the  iris  and  ciliary  body  reasonably  certain, 

**  2.  An  eye  with  a  wound  in  this  region  already  eomplicattxl  by  severe 
inflammation  of  the  iris  or  ciliary  body,  even  if  sight  is  not  destroyed  ;  or 
an  eye  coutiiining  a  foreign  body  which  judicious  effoits  have  failed  to 
extract,  and  in  which  severe  iritis  is  present,  even  if  sight  is  not  destroyed. 

**  3.  An  eye  the  vision  of  which  has  been  destroyed  by  plastic  irido- 
cyclitis, or  one  which  has  atrophied  or  shrunken,  provided  there  are  ten- 
derness on  pressure  iu  the  ciliary  region  and  attacks  of  I'ecurring  irritation, 
or  without  waiting  tor  sigus  of  irritation* 

"4,  An  eye  whose  sight  has  been  destroyed,  even  though  sympathetic 
inflammation  has  Ijegnn  in  tlie  symjiathizing  eye,  in  the  liope  of  removing 
a  sf»urce  of  irritation  and  thus  rendering  treatment  of  the  second  eye  more 
effectual, 

*'5.  An  eye  in  which  the  wound  has  involved  the  cornea,  iris,  or  ciliary 
lipgion,  either  with  or  without  injury  to  the  leus»  and  in  which  i^ersi stent 
sympathetic  irritation  in  the  fellow-eye  has  oetnuTed^or  in  which  there  have 
been  repeated  relaj>sea  of  sympathetic  irritation. 

*^  6,  An  eye  either  primarily  lost  by  injury  or  iu  a  state  of  atrophy, 
associated  with  signs  of  sympathetic  irritation  in  the  fellow-eye.*^ 

It  is  universally  concede<l  that  the  enucleation  of  an  eye  (preventive 
enucleation)  primarily  injured,  the  visual  function  of  which  (unnot  Ije  re- 
stored, is  the  surest  way  of  preventing  sympathetic  ophthalmitis.  It  is  to 
be  remembered,  however,  that  even  a  very  early  etHJcleation  drx^s  not  neces- 
sarily prevent  sympathy  in  the  fellow-eye,  because  the  infective  process 
may  have  begun  befiire  the  o[>eration,  and  may  not  develop  for  several 
weeks.  In  place  of  enucleation,  eviseerat irm  has  bcM?n  praetis^xl,  but  has 
also  been  followed  by  symi^thetic  inflammation ;  neither  does  resection  of 
the  optic  nerve  (neurectomy)  afford  alrjsohite  security,  but  If  the  patient  de- 
clines enucleation  it  should  be  used  as  a  substitute. 

If  sympathetic  inflammation  has  begun,  the  rules  just  quoted  are  not 
applicable,  and  enucleation  must  not  be  performed  if  there  i^  any  vision  iu 
the  exciting  eye,  which  in  the  end  may  prove  to  be  the  more  useful  organ. 
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The  principles  of  treatment  already  entiuciated  in  regard  to  intLi  aiiu  inbo* 
cyclitis  are  applicable. 

In  the  treatment  of  tlie  sympathetically  afiected  e\'e  ofienition  uMtaMf 
has  no  place*  Botli  iridectomy  and  sclerotomy  ha\^  lieen  advised,  bat 
better  to  await  the  giibsicJenee  of  acute  symptoms  liefore  attemptif)^ ip 
surgical  interference,  unleFs  the  intra-oeular  tension  be  inordiualely  niatif 
and  then  scleral  incision  may  be  practised. 

The  gaiend  6*ca/m^a(  consists  in  confiuement  in  a  darkened  rnom  (mod* 
erate  exercise,  with  eyes  well  Ijaiidaged,  is  permissible  in  subjects  failing  for 
lack  of  it) ;  coniplete  functional  ix?st  of  the  eyes,  and  atropine  localU%  pn>- 
vide<l  there  is  no  rise  of  tension  and  no  atropine  irritation  ;  mid  leocbei  fen 
the  temple  if  the  intlanuoation  is  ilorid.  In  mbust  subjects  meroariai  is* 
unctions  are  ust^fnl ;  in  more  debilitated  cases  a  course  of  tonics  and  alter* 
atives  is  advisable*  Under  any  circumstances  full  doses  of  quinine  sInniU 
be  exhibited*  Intm-ocular  injections  of  bichloride  of  nicrcniy  aboiiM  mt 
be  employecb  Sulx:^onjuncti\*al  injections  have  been  recommeoded.  lit 
author*^  experience  witli  them  in  this  disease  has  not  l>ren  cooonraj^i^, 

Progrnosifi. — The  prognosis  of  symjiathetic  ophthalmitis  is  easentiillj 
grave.  In  some  instances  recovery  occurs,  but  more  frequently,  isipfciiDr 
in  forms  which  apjioar  as  an  iridn-cyclitis  or  irido-ehoroiditis,  tlie  sigiit  of 
the  eye  is  lost  and  the  organ  shrinks.  The  varieties  which  ap{}ear  M  i 
serous  iritis  give  the  greatest  hoj>e  for  a  good  result, 
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AND    ITS    APPENDAGES; 
WITHIN    THE   EYE. 


FOREIGN    BOI 


The  importance  of  the  managemeot  of  the  various  injuried  ti»  wi 
the  eye  is  &uUjcii  is  m  evident  that  a  few  [paragraphs  on  this  topic  air  \m^ 
introduci^I. 

ChiUtmon  and  Chncusition  of  Uie  Eyeball, — An  eyeball  injured  bytUo* 
from  a  l>lunt  objec*t — fur  example,  a  billet  of  wood  or  a  flyinjj^  rt)rk — iiiaj|K^ 
sent  the  following  symptoms  :  disi'ulomtion  of  the  lid,  injection  of  the  bnlhf 
conjunctival  vessels,  and  hemorrha^  iuto  the  anterior  chamber  (hypliBiBb]L 
This  hemorrhage  may  be  slight  and  collect  in  the  lower  portiofi  id  tbi 
chamber,  or  be  go  extensive  as  to  till  it  entirely.  &»metimes,  es{NseiaDy  vte 
there  is  a  wound  of  the  cornea,  there  ia  a  dissemination  of  bafmaliMdiii  ia  M 
layers,  and  ttjis  membrane  assumes  a  greenisli-brown  hue,  tlie KMailM Um^ 
shiining  of  the  com&i.  The  appearance  closely  resembles  a  cnr^iaUine  Itf^ 
dislixated  int^i  the  anterior  chamber,  and  is  most  puzzling  when  it  i*  6rA  «iflH 

Moderate  hemorrhage  of  the  anterior  chamber  ia  rapidly  abaocb^ft 
Absijrption  may  be  facilitated  by  iuhtilling  a  drop  of  atmpane  and  en^friil| 
the  eye  with  a  liglit  pi'essure- bandage.  In  addition  to,  or  in  pUre  of^lhtf 
lesions,  there  may  be  dilatation  of  tlie  pu[»U  {traumalic  m^driamtl^MSttlt* 
panied  sometimes  by  rupture  of  the  sphincter,  which  can  t»e  datiCCed  asiMt 
or  more  small  fissui^  by  means  uf  a  convex  lens  and  oblique  iUuBUBitiA 
The  condition  is  not  alteivd  by  treatment 
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UiKler  other  circum stances  the  force  of  tho  LLivv  ruptures  the  ciliary 
attaehnient  of  the  iris,  causing  au  opening,  usnolJy  semi  lunar  iu  shaj>e,  in 
the  |>eriphery  of  the  iris  at  the  eorncMj-fii'leral  junetit>u.  It  may  be  txaiipared 
to  u  false  piipih     Thia  couditiun  is  knowu   as  irklodiali/sh^      As  luug  as 

■  any  signs  of  irritation  remain^  atropine  drops  should  Ix^  instilled^  four 
grains  to  the  ouufe,  and  a  light  jirossurc-bandage  should  be  worn.  OfKsa- 
sionally  the  iris  will  form  a  reattach mt^ntj  but  usually  tlie  false  oj^ening 
remains^  which  gives  but  little  trouble. 

The  eoutusion  of  the  eyeball   may  be  aceonipanied  by  rttpture  of  the 

(cornai  or  of  the  jscfera^  Aceordiug  to  E.  Treaeher  C  Villi  us,  the  rupture  is 
nearly  always  found  in  the  selerotic  about  three  millimeti'es  distant  from 
and  tx^neentrie  with  tbe  eorntnl  margin^  as  this  is  the  thinnest  portion  of 
the  sclem,  Rnpturen  may  also  occur  in  other  situations.  Usually  the 
rupture  iueludes  all  the  coats  of  the  eye,  as  well  as  the  conjunctival  ct>ver- 
ing, — that  is  to  say,  the  wound  is  "  comixjund  ;*'  but  the  conjunctiva  may 
^eape  laceration  and  cover  the  torn  sclera  beneath  it.  The  immediate 
effect  of  the  rupture  of  the  eyeball  is  extensive  hemorrhage  into  the 
vitreous  and  anterior  chamber,  associated  with  prolapse  of  the  vitreous 
humor.  Sometimes  the  lens  escapes  entirely  or  lies  beneath  the  conjunc- 
tiva, and  in  a  similar  way  the  iris  may  escape  {traumatic  anindia).     It  is 

■  stated  that  rupture  of  the  eyeball  is  practically  never  seen  in  children, 
but,  while  no  doubt  it  is  very  rare  as  comjiai^l  with  Its  occurrence  in  adults, 
it  occasionally  happens*  The  author  lias  seen  one  typical  ease  caused  by 
the  Idow  of  a  whip  the  lash  of  which  had  been  tietl  into  a  hard  knot. 
There  was  extensive  compound  rupture  of  the  cycljall,  with  prolapse  of  the 
vitreous,  recpiiriug  enucleation.  The  treatment  of  these  c'onditions  is  the 
same  as  that  of  wounds  of  the  eyeball,  and  will  be  considered  in  a  subse- 
quent section. 

WouHfh  of  the  EifcbalL — W*)unds  of  the  eyeball  may  be  divider!  into 
those  which  are  sitperJiciQl  and  non-jmietrcditu/  and  those  which  are  d^ep 
and  p€R€iratifig.  Wounds  of  tlie  <*onjunctiva  are  usually  lacerated,  and 
generally  are  situatcil  in  the  bulbar  expansion  of  this  membrane.  The  ciin- 
junctival  cul-de-sac  should  be  fjushctl  with  a  weak  antiseptic  solution, 
preferably  a  saturated  solution  of  boric  acid,  and  the  dividetl  c*onjnnctiva 
unitc^tl  with  a  few  points  of  fine  silk  suture,  which  may  be  removed  on  the 

_    tliinl  day. 

I  Superficial  wounds  of  tlie  cornea  usually  occur  in  the  form  of  an  abra- 

sion, the  epithelium  liaving  been  scrajKnl  away  by  the  impact  of  the  wound- 
ing substance;  for  example,  a  fiuLjer-nail,  au  iron  filing,  or  a  piece  of  glass. 
The  lesion  gives  rise  to  sliarp  pain,  markcil  ]tliotophobia,  and  copious  lach- 

■  rymation.  It  may  be  perfectly  outlined  by  dropping  on  the  cornea  a  two 
per  cent,  solution  of  Grucblcr's  fluort«ceine.  Abrasions  of  the  cornea  are 
important  bc*(*ause  tliey  are  frcipieutly  tijc  starting-point  of  si^rious  corneal 
ulceration,  es|>ecially  if  they  have  occurred  in  an  eye  in  which  thei^  is 
some  unhealthy  secretion  in  tlie  lachrymal  jKissages. 
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The  treatment  consists  m  sterilization  of  the  conjunctival  cul-de-sac 
with  a  satnmted  solution  of  boric  add  or  a  weak  solution  of  bichloride  of 
mercury  (1  to  10,000)  or  formaldehyde  (1  to  6000),  and  the  applicatioo  of  a 
lightj  sterilizt'd  pressure- bandage.  If  there  is  much  ciliary  irritation  a 
drop  of  atropine  solution  may  be  instillciL  Usually  in  twenty-four  boui^ 
the  abrasion  will  heal  and  the  bandage  may  be  discontinued. 

Peiieinilmg  wounds  of  the  eyeball  may  be  situated  in  any  jKvrtion 
the  globe,  but  are  common  at  the  corneo-seleral  junction,  or  between  tte 
corneal  border  and  the  equator  of  the  eyeball.  A  penetrating  wound  of 
the  cornea  or  uf  the  curneo-scleral  juuction  is  followed  by  evacuation  of 
the  ac|ueous  Inimor  and  generally  by  entanglement  of  the  iris  in  the  corneal 
wound,  followed  by  prolapse  and  stapliylomatous  bulging.  If  the  case  is 
seen  early,  before  the  protruding  iris  has  plugged  the  wound  sufficiently  to 
re-establish  the  anterior  chamber^  it  may  l>c  possible  to  replace  the  iris  with 
a  spatula,  and  by  the  instillation  of  atropine  or  eserine,  acctJrding  to  the 
situation,  retain  the  iris  in  place  and  prevent  further  prolapse.  During 
treatment  a  pressure-bandage  must  be  ajjplied.  If  this  is  not  possible, 
after  c-areful  sterilization  uf  the  surrounding  arc^,  the  prolapsed  iris  should 
be  abscised  pi-tjcisely  as  in  the  operation  for  iridectomy,  the  eye  bandaged, 
and  fur  the  first  forty-eight  hours  iced  compresses  applied  to  prevent  trau- 
matic iritis. 

If  the  case  is  seen  when  the  iris  has  already  beconae  firmly  attached  to 
the  wound  and  the  anterior  chamber  has  been  rt^stored,  one  of  two  methods 
may  l>e  adopted  :  the  prolapjfcd  iris  or  hernia  may  be  absc:ise<l,  the  wound 
freed  of  iris-tissue,  and,  if  it  is  gaping  ranch^  closed  with  a  delicate  silk 
suture ;  or  the  eye  may  be  treatt^d  consiTvatively  with  a  pressure-bandage 
to  prevent  staphyloma  and  the  instillation  of  atropine  to  favor  the  retluo 
tion  of  the  hernia  and  prevent  iriti:*,  the  patient  l>eing  kept  in  bed  and  as 
much  as  possible  on  his  back.  When  the  prolapse  is  at  tlie  corneo-scleral 
junction,  and  ajipears  to  be  increasing  in  size  and  producing  irritation^  the 
author  piTcfei-s  the  mctiiod  of  abscission j  followed,  If  necessary,  by  a  delicate 
suture.  If  the  wound  has  extended  across  the  cornea  and  it  is  possible  to  * 
keep  the  patient  in  bed  with  a  pressure-handagej  and  there  is  no  increase  in 
the  prolapse,  tlie  conservative  method  is  well  worth  trial,  as  has  recently 
been  pointed  out  by  Knapp. 

If  the  ^vounding  sul^stance  }>enetrates  still  deeper  it  may  lacerate  the 
iris,  the  cjipsule  of  the  lens,  or  tlie  lens  pro|)er,  and  tlie  aci*ident  is  then 
followed  by  opacity  of  the  lens,  or  traumatic  cataract.  Under  these  cir- 
cumstances the  treatment  already  det;dk4  is  indioited,  and  when  the  eye  is 
perfectly  fjuiet,  if  desired*  the  cataract  may  be  removed  by  discission  or 
other  methods. 

Wounds   passing   through  the  ciliary  body  or  penetrating  the  sclera 
farther  on  tx awards  the  efpiator  are  of  serious  import.     If  the  lesion  ha.*!  • 
been  an  extensive  one,  and  especially  if  infection  has  entered  and  purulent ' 
iritis  has  begun,  sight  being  lost,  the  eyeball  should  be  enucleated  or  cvia- 
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oemted  to  avoid  the  daugcr  of  sympathetic  ioflamniation,  as  has  already 
been  explained* 
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I 
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I 

I 

I 
I 
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illy  if  the  diiary  bod} 


A  too  ex  tens  n 
B0t  iuvolvL'd  and  infeetiun  lias  not  Wguiij  an  attempt  shonld  be  made  to 
save  the  eye  by  suturing  the  wound,  either  the  overlying  oonjiinetiva  or 
Ixith  it  and  the  sclera,  care  being  taken  to  avoid  imprisonment  of  the' 
underlying  eiliary  Inxly  or  choroid  in  the  wound.  The  eye  mnst  then  be 
treated  with  a  pn^sure-bandage,  atropine,  and  iced  eompreases  ;  tlie  internal 
admintslratiun  of  small  do^es  of  nieretiry  h  advisable.  These  direetions 
apply  only  when  tlje  surgeon  has  t^atisfied  himself  that  there  is  no  foreign 
body  within  the  eye.  Great  care  must  be  exercised  in  tlie  management  of 
cases  of  this  character,  and  a  steady  watch  for  the  signs  of  sympathetic 
trouble  is  reipilred. 

Burnsi  ttnd  Scaidfs  of  the  Covjunciiva  ajid  Cornea* — These  are  commonly 
inflicted  with  acids,  limcj  molten  metal,  flame^  hot  water,  or  steam,  and  are 
espCH.*ially  serious  because  they  are  apt  to  be  followed  by  adhesion  between 
the  lids  and  the  bnlbar  conjuuctiva,  or  spnUephuron, 

If  lime  or  metal  is  splashed  in  the  eye,  all  partick^s  should  be  removed 
at  once ;  in  the  latter  instance  best  accomplished  by  flooding  tlie  eye  with 
water  from  a  spigot.  An  acid  may  l»e  neutralized  with  a  weak  alkali. 
Later  atropine  snspnded  in  liquitl  vaseline,  two  grains  to  the  ounee,  may 
be  intrc_*duix^l  Vjcoeath  the  conjimctival  cul-de-stic,  Adhesions  may  be  pre- 
ventetl  by  breaking  up  the  granulation  tissue  frequently  with  a  probe  or  by 
keeping  between  the  opposing  surfaces  a  sheet  of  gold-beaters  skim 
Powder  grains  may  be  picked  from  tlie  cornea  with  a  cataract- needle,  or 
destroyed,  as  Edwaixl  Jackson  advises,  with  the  line  point  of  an  electro- 
cautery needle.  This  leaves  a  small  sterile  ulcer  which  heals  readily,  leaving 
only  a  slight  scar. 

Fort:U/n  Ladies  on  the  corma  and  conjimctha  require  no  special  comment 
They  are  removed  in  the  oixiinaiy  way  by  everting  the  lid  and  lifting  them 
from  their  place  by  means  of  an  ajiplicator  on  which  has  been  twisted  a 
bit  of  cotton.  If  enibetlded  in  the  etirnea,  tbey  must  be  picked  out  witl*  a 
spud.  It  is  most  important  that  the  instrument  useil  be  sterile.  Tlie 
aufhor  has  seen  veiy  serious  cases  of  corjieal  ulceration  due  to  the  rcHL-k- 
less  use  of  sharpened  match-sticks  or  similar  domestic  implements  in  the 
attempt  to  remove  foreign  b^jdies. 

J^orr/^rjrn  Bmlks  imthin  th^  Globe, — These  usually  consist  of  a  chip  of 
steel,  a  splinter  of  glass,  a  bullet,  or  pieces  of  brass  filing.  If  the  substance 
is  not  visible  by  tlie  ophthalmoscope,  owing  to  opacity  in  the  nuHha,  a  skia- 
graph ic  examination  should  immediately  be  matle.  This  in  a  number  of 
instances^  has  revealed  the  position  of  the  foreign  body. 

If  the  foreign  body  is  known  to  1m?  of  iron  or  of  ste<'l,  an  attempt  should 
Ije  made  to  dislo<lgc  it  with  an  cledro-magjieif  introducinl  eitlier  through  the 

*  See  paper  by  the  author,  American  Jt>un:iiil  t)f  the  Medicul  Sciences,  May,  1897. 
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wound  of  entrance  or  through  one  made  for  the  purpose.  Occasionally  the 
body  is  so  situated  tlmt  it  can  be  seized  with  delicate  forceps  and  removed. 
If  the  surgeon  has  been  unsuccessful  in  his  attempts  to  remove  the  foreign 
body,  if  he  is  uncertain  that  he  has  a  sterile  wound,  and  if  vision  is  much 
depi^eciated  or  lost,  the  eye  should  be  enucleated  or  eviscerated,  because 
sympathetic  inflammation  is  almost  sure  to  follow.  In  a  few  instances 
foreign  bodies  have  been  tolerated  in  the  fundus  for  long  periods  of  time, 
but  these  are  the  exceptions. 

LacercUedy  incised,  and  contused  wounds  of  the  eyelids  call  for  the  same 
treatment  as  wounds  situated  in  other  portions  of  the  body. 

Bui'ns  of  ike  eyelids  require  no  special  comment  except  the  caution  that 
they  may  involve  the  conjunctival  lining  and  cause  symblepharon. 


_  THE  HYGIENE  OF  THE  EYE  IN  CHILD- 
I  HOOD. 

^^^B  Br  SIMEON  SNKLL,  F.R.C.S.  Ed. 

I         Many  of  tlie  causes  of  blindness  in  childhood  are  preventable,  and  much 

■  ean  be  done  to  obviate  the  onset  and  progress  of  eye-disease*  0|>htlial- 
mology  is  to  be  regarded  as  an  increasingly  important  branch  of  preventive 
medicine. 

■  The  eensns  of  England  and  Wale^  for  1891  ^  returned  the  total  number 
of  persoui*  afflicted  with  blindness  as  23,467,  being  in  the  proportion  of 

•  809  to  1,000,000  of  the  population,  or  1  in  every  12:^G,  The  first  year  in 
which  the  reeoi-d  was  taken  was  1851,  and  sinee  then  there  has  been  a 
falling  off  in  tlic  proportion  of  the  blind  to  the  general  population.  The 
fol  111  wing  table  will  show  tlic  decrease  and  illustrate  tliat  it  has  iK^en  greater 
during  the  last  two  decennia  than  in  the  preceding  intercensal  perimls : 


NiTMBER  OF  Bund. 

Blinu  riR  Million 

Persons  ENnstKRATBD  to 
One  Bund  PmeaK. 

B              18^1 

■  1861 

■  1871 

■  1881 
1801 

18,S06 
19,352 
21,590 
22,832 
28,467 

1,021 
964 
951 
879 
809 

979 
1,037 
1,052 
1,138 

i»2a6 

This  decrease  can  scarcely  have  been  brought  about  by  other  causes  than 
the  increased  prt^cautiims  taken  to  prevent  tlic  ravages  of  purulent  ophthal- 
mia, a  mure  widely  diffused  knowledge  of,  and  improvements  in^  the  treat- 
ment of  eyc-afleetions,  and  diminished  prevalent»e  of  diseases,  such  as  small- 
pox, which  were  by  no  means  infrequent  acjurces  of  blindness.  In  spite  of 
these  impn}vemcnts,  however,  a  considerable  i>roportion  of  blindness  must 
be  due  cither  to  purulent  ophthalmia  or  other  ^diseases  specially  aftecting 
children,  from  the  fact  that  out  of  the  23,4()7  blind  iiersons  of  all  ages 
4005  were  stated  to  have  been  blind  from  childlipod,  and  of  these  1188 

'  O^nHUs  ^f  Englimd  and  Wales,  1891 1  voL  iv.,  General  Export,  with  Summary  Table* 
and  Appendices,  p.  70. 
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cliiklren  were  still  under  ten  years  of  age.  The  males  evea  iu  cbtl 
exiiibit  a  greater  liability  to  blindness  than  females?.  The  dispnjporti 
true  of  all  ages,  but  its  showing  itself  in  childhood,  before  differeooc  of  0^' 
eu^tatiun  or  of  liability  to  acdtlents  eaii  corae  into  operation,  would  indi 
that  it  was  apparently  due  to  the  greater  liabilit}'  of  male  ehildren  todi^cim 
of  all  kinds.  Ophthuhnia  neonatorum,  for  instance,  which  so  bfgtl/ 
acix>unts  fur  blindness  in  ehiUlhood,  is  of  more  frequent  <xtjurmicr  iik) 
cxliibits  a  larger  proportion  of  males  blind  from  it  tlmn  of  females. 

Blindness  from  child hotxl  is  a  serious  impediment,  of  canrsc,  I13  ahoQH 
all  oft'npations,  but  it  ajjpears  also  to  operate  to  some  extent  in  shoiimini 
the  term  of  life.  This  is  shown  by  the  following  eoa»iderati ana :  At  ibe 
age  of  from  fifteen  to  twenty  we  imd  150  per  million  living  who  Imvt  htm 
blind  from  yonth,  while  in  tlie  next  period,  from  twenty  to  twenty-fiit 
years,  the  proportion  lalls  to  140,  at  from  twenty-five  to  tliirty-five  lo  1% 
and  then  suecessivc  deecunia,  118,  113;  in  the  period  of  eighty -fivf  ittd 
npward  the  rate  rises  to  114,  but  the  figuR^s  are  (00  small  for  propiTrrtn 
mation.  It  may  be  infernal,  therefore,  that  those  who  are  blind  from  rodfc 
are  on  the  average  less  healthy  than  those  who  are  not  so  afflicted.  IV 
following  table  shows  for  the  last  three  censuses  and  for  each  sex  the  pm* 
portion  of  blind  at  successive  age-iieriods  piT  million  living  of  corre^ood- 
ing  age  and  sex  : 
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A  eon?^idcration  of  the  eaosf^s  of  blindness  of  the  inmates  which  Imn 
Ix^cvn  examintxl  by  me  at  the  SheSBeld  Sc-IkxjI  for  the  Blind  will  sliow  wnf 
interesting  jK>in(s,  and  will  demonstrate  that  the  causes,  general  and  l«A 
are  nnmerons.  It  must  be  remembered,  however,  that  nnmhers  of  chtUfll 
are  rendered  sightless  in  one  eye  or  suffer  fmm  im|>aircHl  visU>ii  inopfir 
both  eyes  who  would  not  eorae  under  observation  at  a  blind  fu^himh 

Diathesis,  esjx»cially  the  sc^irofnlons  and  the  syphilitic,  plays  ft  ccmsidenUl 
}»art  in  the  rju«ation  of  eye-aflectious  in  <'hildliotid.  Ttic  fomii»f',  logtikf 
with  riekets^  Wlongs  nither  to  general  than  to  ocular  hygiene.  Uiiclf«iiB»* 
insanitary  surroundings,  and  inipro]>er  feeding  are  in  many  iiiatimixi  icifMi- 
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[id  ft*r  aggravating 


I 


I 


sible  for  the  onset  of  conjunctival  and  corneal  diseases, 

and  protraeting  these  and  other  diaoi-ders.     Beneficial  eflToets  are  often  mp- 

idly  and  strikingly  brouglrt  aUmt  in  children  of  this  description  by  a 

brief  residence  in  a  liospital  under  a  snitable  diet  and  the  attentions  of  a 

nurse. 

General  disease,  and  esi>ecrially  brain-dbease,  are  res(ionsible  fi>r  a  large 
amount  of  blindneas  in  ehildr«:^n.  Out  of  the  one  hundred  and  seventy- 
thi-ee  tabidate^l  axses  from  the  Blind  School  no  les^  than  thirty  owed  their 
blindness  to  meningitis.  Twenty-five  were  apparently  idiopathic,  two  fol- 
lowed whooping-eonghj  and  in  thn^.  tlie  optic  atrophy  and  apparently 
preceding  meningitis  octnirrcd  atfer  injuries  to  the  head. 

The  exanthemata  also  furnish  a  series  of  cases  of  blindness.  Scarlet 
fever  and  measles  are  responsible  for  about  two  per  ec^it.  of  the  instances 
of  blindness  in  our  table.  The  majority  of  these  rt^ulted  fi*ura  ulceration 
of  the  cornea. 

Blindness  in  many  mich  cases  as  these  must  be  looked  upon  as  prevent- 
able. An  early  i-ecognition  of  the  eye-ndscliief  and  its  appropriate  treat- 
ment with  antiseptic  apfjlicsitions,  with  atropine  and  other  remedies,  would 
avert  such  dii>3  results.  The  same  remark  aj>plies  to  small-jiox.  The 
onset  of  tl»e  eye- trouble  should  at  once  arouse  the  anxiety  of  the  medical 
attendant.  The  large  percentage  in  our  table  under  this  Ijead  shows 
what  a  ptjtent  cause  of  blindness  this  disease  is  still,  A  discussion  on  the 
efficacy  of  vaccination  as  a  preventive  and  nicxlifie?r  of  small-pox  is  out  of 
place  in  such  an  article  as  this,  but  mention  may  be  made  of  tlie  fact  that 
investigation  of  the  instances  of  blindness  from  variola  shows  that  very 
few  had  previously  been  protcctc<l  by  vawination.  NcKf  is  this  obser- 
vation confined  to  children.  It  may  be  safely  statcil  thot  as  the  worst 
examples  of  variola  are  to  be  found  among  tlie  un vaccinated,  so  also  will 
the  eyes  among  the  unprotected  be  more  frequently  and  more  seriously 
affected. 

Scarlet  fever  and  measles  also  injuriously  affect  eyesight  by  inducing 
optic  atrophy  consequent  on  meningitis.  Enteric  fever  also  is  on  the  list  as 
a  cause  of  o[>tic  atrophy. 

Injuries  in  children  are  a  very  frequent  cause  of  blindness  or  impaired 
vision.  Many  act.*idents  result  from  j>ermitting  even  little  children  to  use 
sharp-pointed  articles  as  playthings.  Thus  it  comes  to  pass  that  knitting- 
needles,  scisstirsj  and  penknives  are  frequently  the  means  by  which  the  in- 
jury has  been  inflicted.  The  employment  of  a  fork  to  undo  a  boot-lace  is 
another  way  in  which,  in  the  writer's  exjwricnce,  serious  injury  is  often 
wrought.  The  cliikl  is  stooping  dowm,  the  fork  slips,  and  a  prong  or  two 
penetrate  the  cornea  or  the  sclerotic,  octusioning  grave  injury  to  or  loss  of 
the  eye.  In  the  tabic  seven  and  six-tenths  per  cent,  owe  their  blindness  to 
sympathetic  ophthalmitis.  With  one  or  two  exceptions,  in  the  thirteen  in- 
stances out  of  the  one  hundred  and  seventy-thi'ee  inmates  of  the  Blind 
■  School  it  resulted  from  iniurv.    In  several  the  trauma  was  inflicted  in  some 


I 
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such  way  as  already  mentioned.  Something  can  {>erhaps  be;  done  by  degrees 
in  spi'eading  a  knowledge  of  the  dangers  attending  the  iotruBting  of  sharp- 
I>oi tiled  tools  or  instruments  to  clnldren.  No  injury  to  the  eye  of  a  ehild 
shouhi  be  neglected.  All  perforating  wounds  of  the  eyeball  are  more  prone 
to  induce  sympatlietie  uphthalraitis  in  the  fellow-organ  than  in  the  ease  of 
an  adult*  After  an  injury  the  eye  should  be  rendered  as  aseptic  as  possible 
%vith  the  least  delay.  Any  wound  should  he  thoroughly  cleansed  by  an  an- 
tiseptic lotion  (sublimate  answers  the  purpose  well),  and  if  the  injury  be 
corneal  it  should  be  freed  from  any  entanglements  of  iris.  This  is  of  the 
utmost  importance.  The  portion  of  iris  which  is  caiiglit  at  the  wound  in 
many  instances  can,  if  tlic  case  is  seen  sufficiently  early,  be  relea^etl  by  a 
spatula.  Should  it  not  be  possible  to  push  it  back,  the  incarcerated  portions 
of  iris  should  l)e  excised,  the  object  being  to  k^ve  the  wound  as  free  as  jws- 
sible  from  entanglements,  so  that  close  apposition  will  faeililate  speedy  mi  ion 
without  iritic  adhesions.  All  perforating  wounds  of  the  globe  are  liable  to 
be  followed  by  sympatlictic  ophthalmitis  of  tlie  iellow-eye,  but  those  of  the 
ciliary  region  are  especially  dangerous.  An  eye  which  is  hopelessly  lost  is 
better  removed.  It  is  held  by  some  that  the  wide-spread  employment  of 
antiseptics  for  eye-injuries  has  made  itself  felt  in  a  diminished  number  of 
instances  of  sympathetic  ophthalmitis.  Injuries  with  the  lodgement  of 
foreign  bodies  are  occasionally  met  with  in  childi'en,  but  the  age  at  which 
they  occur  with  any  fi^xiuency  is  beyond  that  of  the  class  we  have  under 
consideration.  It  need  only  be  said  that  the  removal  of  the  foreign  body 
is  indicated. 


CONJUNCTITA. 

Purulent  ophthalmia  of  the  uew-bjrn  c<intributes  no  fewer  than  sixty- 
nine  out  of  the  one  hundred  and  seventy-three  instances  of  blindness  from 
all  aiuses  in  our  table.  This  percentage  (forty)  differs  Imt  little  from  that 
mentioned  by  many  other  observers.  Such  ligura^,  however,  give  no  idea 
of  the  great  numlier  of  infants  rendered  blind  by  it  in  one  eye,  or  whose 
vision  in  one  or  both  eyes  has  been  seriously  impaircHl  by  its  ravages. 

The  disease  is  a  preventable  one,  and,  with  prophylaxis  cai-efullv  and 
rigidly  carried  out,  its  occ*urrenee  should  practically  cease.  It  is,  moreover* 
amenable  to  treatment,  but  neglectetl  or  unskilfully  treaUxl  ulceration  and 
destruction  of  cornea  will  speedily  ensue.  It  usually  commences  two  or 
three  days  a  tier  birth,  and  is  characterized  by  discharge  of  pus  froui  the 
eyes  and  swelling  of  the  eyelids.  Both  eyes  are,  as  a  rule,  affected,  but  one 
may  be  so  earlier  than  the  other.  Inwnlation  usually  occurs  at  birth  w^lien 
the  eyes  are  first  openciL  It  is  more  frequent  in  primiparie,  wlicn  the 
labor  is  often  tedious.  A  few  autlieuticafed  cases  are  on  record  indicating 
the  possibility  of  pre-uatid  infection.  Should  the  disease  commence  after 
the  third  day,  infiHi'tion  will  liave  taken  place  subsequent  to  the  labor,  pos- 
sibly througli  the  agency  of  the  mother  or  nurse. 

The  disease  and  its  treatment  are  fully  described  elsewhere*     Here  we 
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dual  uiily  with  itis  preveutiou.  The  ahservations  af  Neisser  have  demon- 
strated  it  to  be  associated  with  the  goiiotThci?al  gonococcus,  and  it  may 
be  bold  that  the  disease  owes  its  origin,  therefore,  to  gouorrha?a.  Other 
vaginal  di.sL-harges  are  irritatintij,  and  it  may  bo  that  the  less  severe 
instaoces  in  whiuh  the  gonococena  cannot  be  found  are  not  necessarily  gon- 
orrhreal.  The  preventive  measures  may  be  mentioned  under  the  following 
headij ; 

1,  The  Matu — No  man  with  gooorrhcea  should  he  jiermitted  to  marry, 

2.  The  Woman. — A  woman  known  to  be  the  subject  of  gonorrhoea  should 
be  treated  before  and  during  labor  witli  antiseptic  injections.     Some  have 

'  advocated  the  use  of  vaginal  injections  during  labor  for  all  cases,  but  Koru, 
who  employed  thorough  irrigation  before  and  after  each  vaginal  examina- 
tion with  solution  of  peni'hluride  of  mercury,  gi-aduidly  relinquished  the 
procedure  and  tiually  dispensed  with  it,  as  it  was  thought  that  no  infection 
took  place  during  the  passage  of  tlje  chikh  When  no  examination  was 
made  no  sublimate  was  used. 

3*  The  C'AiW,— Credo's  plan  is  well  known  and  has  been  widely  adopted. 
He  advocated  that  immediately  after  tlie  cord  was  severed  the  eyes  should 
be  cleansed  with  ti^pid  water,  and  that  a  two  per  cent,  solution  of  nitmte  of 
silver  should  l>e  dropped  l>etwcK}u  the  eyelids.  By  this  means  he  succeeded 
in  reJneing  the  percentage  of  the  disease  frum  tliirteen  to  one  per  eent^and 
later  to  even  less.  This  may  l>e  regarded  as  an  absolute  preventive  of 
ophtliahuia  in  infants.  Simple  washing  of  the  eyes  in  tepid  water  imme* 
diatc'ly  after  the  passage  of  the  head,  and  before  the  infant  opens  the  eyes, 
has  been  held  by  some  to  be  sufficient.  Instructions  of  this  nature  issuetl 
to  the  mid  wives  of  tlic  Hospital  for  Women  in  Slieffield  linl  to  the  practical 
abulition  of  the  disease.  The  mid  wives  i-eceived  directions  that  as  soon 
as  the  head  was  born  attention  was  to  be  given  to  the  baby's  eyes,  Thea 
with  tittle  pieces  of  lint  moistened  in  tepid  water  the  eyes  were  to  be  care- 
fully washed,  as  well  as  the  eyelids  and  adjai^nt  parts.  Subsequently  ill 
washi]ig  thecldld  care  was  to  be  taken  against  reinfection.  Directions  were 
also  given  that  should  a  child's  eyes  look  red  it  was  to  l»e  taken  at  once  to 
the  hospital  for  nitrate  of  silver  solution  to  be  dropped  into  the  eyes.  This 
shnple  method  ciin  be  carritHl  out  by  any  midwife,  but  it  would  be  well  to  re- 
place the  tepid  water  by  some  antiseptic  solution,  such  as  sublimate.  Some 
would  perhaps  hesitate  to  intrust  to  a  nurse  the  use  of  such  a  strong 
solution  of  nitrate  of  silver  as  Cred6  suggested,  but  the  methml  would 
hardly  suflTcr  from  the  employment  of  a  weaker  one, 

4.  Measm*es  should  Ix.*  adopted  to  combat  the  ignorauee  which  is  prev- 
alent as  to  the  terrible  results  ensuing  from  the  disease.  Up  to  a  very 
recx'ut  date  obstetric  works,  and  IxMjks  written  for  midwives,  made  little  or 
no  mention  of  the  disease,  and  omitttnl  to  enjoin  the  use  of  prophylactic 
means.  All  works  eitljcr  for  the  medicid  student  or  for  the  midwifery  nurse 
should  teach  that  the  di.'^eiise  is  a  preventiiblc  one,  and  should  set  forth  the 
measures  necessary  to  obviate  its  occurrence,  as  well  as  its  treatment  when 
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it  has  arisen.  The  efforts  which  have  been  made  in  Eoglaod  to  get  the 
govern ment  to  assist,  through  the  agency  of  the  registrai-s  of  births,  in  a 
dtffnsjc!ii  of  a  knowledge  of  the  disc»ase  and  its  mvi^e^s  have  not  been 
fruitfuL  In  many  other  directions,  however,  exertions  have  been  nmde  to 
spread  information  on  the  subject  For  yeara  past  every  parent  bringing 
an  iufknt  suffering  from  ophthalmia  neonatorum  to  my  eliuique  has  l>ecn 
presented  with  a  t-ard  bearing  the  following  inscription  : 

*'  bnportajit,— If  a  baby^s  eyea  run  with  matter  and  li>ok  red 
a  few  daysi  after  birth,  tnkc  it  at  &mx  to  a  doctor.  IMai/  is  danger- 
ous^ and  one  or  both  eyes  may  be  Itmt  if  not  treated  immediately/* 

In  some  paH;s  the  vokmtary  assistance  of  tire  registrars  has  been  enb*sted 
to  distribute  with  tlie  birtli  iK^rtifiavte  a  slip  bearing  information  as  to  the 
disease  and  the  necessity  fur  its  prompt  treatment.  In  otlier  pke^  the 
sanitary  authorities  have  undertaken  in  different  ways  to  act  with  the  same 
objects, 

6,  In  Switzerland  and  in  many  of  the  Statesof  Amerif^a  laws  have  been 
passed  making  it  a  punishable  offence  for  a  midwife  or  other  person  having 
charge  of  an  infant  to  treat  the  disease,  and  necessitating  the  calling  in  of 
medical  aitL 

Punilrnt  ophthalmia  may  also  be  caused  at  any  period  of  childho*xl  by 
an  eye  similarly  affected,  or  may  he  occasioned  by  gonorrhceal  infection. 
From  about  the  age  of  two  to  that  often  years  purulent  conjundivitis  may 
be  met  with  in  girls  with  vaginal  dis^-liarge.  It  is  not  necossitry  to  i-egaixl 
all  such  cases  as  gonorrhoeal,  and  the  less  grave  instances  of  ophthalmia  may 
be  occasioned  by  infe^'tion  from  non'Sjjeiu fie  discharges.  In  severe  cases, 
however,  the  gonorrhfieal  origin  may  lje  more  than  snsjjectctl,  A  correct- 
diagnosis  is  jKJssible  only  by  means  of  a  microscopic  examination  of  the  dis- 
charge and  the  finding  of  the  gonoeocens  of  Neisser.  lurpiiry  will  often 
elicit  some  way  in  which  the  vaginal  discharge  has  l:>een  induced,  A  his- 
tory, for  instance,  will  be  ascertained  of  the  child  .sleeping  with  a  mother, 
sister,  or  maid  with  a  vaginal  discharge,  or  the  communication  of  the  infec- 
tion direct  by  a  sponge  or  cloth  to  the  eyes  will  be  made  ont.  The  pfis- 
gil>ility  of  the  cliiUI  having  i»een  niped  must  not  lie  overlooked.  These 
inquiries  are  necessary  to  aid  in  preventing  a  spread  of  the  disease.  The 
danger  of  infection  must  he  i>ointfd  out  to  those  in  charge  of  the  patient, 
and  absolute  clc>anliness  as  to  their  hands,  etc^  insisted  upon.  Should 
only  one  eye  of  the  child  be  affected,  protection  must  l>e  afforded  to  the 
other  by  closiug  it  with  a  watr^li- glass  surrounded  by  plaster,  or  by  some  other 
method  which  will  effectually  guaixl  it  against  the  entrance  of  pus  from  tlie 
diseaded  eye. 

Acute  catarrhal  ^iphthalmia  may  occur  at  any  pcricHl  of  clnldhowl.  It 
not  infrerpiently  affects  several  inmates  of  the  .mme  house  or  family,  and  it 
may  assume  the  aspects  of  an  e()idemic.    Both  eyes  are  usually  affwt^tl,  one 

Ecing  shortly  tjcfore  the  other.     The  disease  is  especially  prevalent 
.  ] 
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in  spring  and  when  mtarrhs  of  the  air-passages  are  common.  Its  diaiiic- 
teristim  are  redness  of  the  eyeball,  photophuhia,  laehrymation,  a  sensation 
as  if  sand  was  in  the  eye,  with  yellowish  flakes  of  mucus  sticking  (he  eye- 
lashes together*  It  nuiy  beeume  st^riously  complieated  with  ulceration  of 
the  cornea*  Negla*ttd,  it  may  ^m.^s  into  a  chronic  intractable  conjunctivitis. 
The  spread  of  the  disease  among  the  childi'en  of  a  family  may  be  prevented 
l>y  prt^iutions  agtiinst  its  contagiousness,  the  destruction  of  the  lint  or  other 
materials  used  for  tke  eyes,  the  use  of  the  towel,  et4\,  fur  the  ]>articular 
child  at!ected  only,  and  isolation.  The  virus  is  probably  a  micro-organism, 
and  a  bacillus  has  been  described  by  Weekes. 

Diphtheritic  ophthalmia  is  another  disorder  of  which  the  discharge  is 
contagious*  It  is  essentially  a  disease  of  childhood,  and  is  one  of  the  most 
serious  of  eye-atfections.  Should  one  eye  only  be  affected,  measures  must 
be  taken  immediately  to  prevent  the  other  from  beeooiing  infected.  Those 
attending  on  the  c^se  must  be  careful  toclcauso  their  hands  with  antiseptics 
and  to  destroy  the  materials  used  for  dressing  the  eye.  It  is  a  more  fre- 
quent dis<?ase  in  Germany  than  in  other  countries.  In  England  it  is  rare 
and  dues  not  contribute  U>  our  taljlc  of  causes  of  blindness.  The  finding 
of  Lfjeffler's  bacillus  will  distinguish  true  from  pseudo-diphtheritic  or  mem- 
branous ophthalmia. 

Granular  ophthalmia,  or  trachoma,  is  one  of  the  most  imjmrtant  eye-dis- 
eases, both  from  its  iutractability  and  from  its  serious  sequel®.  It  is 
highly  contagious,  and  where  there  is  crowding  together  of  jKH>ple  in  bar- 
racks, houses,  or  schools,  tlie  disease  once  admitted,  unless  preventive 
measures  are  adopted,  will  sncm  spread  among  the  inmates.  The  history 
and  treatment  of  the  disease  have  received  considerable  attention  in  reoent 
years.  Our  sjiace  forbids  our  entering  upon  these  topics.  The  cause  and 
prophyIa.\is  of  the  affection  only  tim  claim  our  attention. 

The  disease  is  met  with  in  greater  frecjuency  iu  some  countries  and  In 
certain  races  than  in  otiiers,  aud  afllicts  all  ages/  but  children  and  old  per- 
sons are  less  subject  tr*  it  than  the  intermediate  ages.  Its  occurrence  as  ao 
epidemic  in  schools  aud  institutions  of  all  kinds  where  children  are  gath- 
ered together  makes  it  au  important  disease  to  be  considered  iu  this  article. 
The  essential  characteristic  of  the  disease  is  expressed  by  its  name,  granular 
ophthalmia.  The  granulations  or  sago^graina  are  chiefly  found  on  the 
inner  surface  of  the  upper  eyelid  and  in  the  upper  cuI-de-Bac,  Them  is 
always  a  certain  amount  of  discharge  present,  varying  in  quantity  accord- 
ing as  the  disease  is  acute  or  chn^nic,  A  discharge  which  may  not  be 
evident  in  the  daytime  may  often  be  detei'tcd  early  in  the  morning  ad- 
hering to  the  eye-lasher  before  the  patient  has  been  washed. 

Epidemic  ophthalmia  may  be  regarded   as    comprising  all  conditians 


*  From  one  to  ten  years,  6.9  pt-r  cent  ;  ten  to  twenty  years,  80.6  per  cent. ,-  twenty  to 
thirty-five  years,  44.4  per  cent,  j  tbirty-five  and  tipwurd,  9.1  p*iT  cent  Hftndbucli  d<?r 
AugfiTihf^ilktinde,  von  Gmcfe-Sttembchy  Bd.  iv.  8.  63;  quoted  by  Puehs,  Oausei  and  Fre- 
ventioji  of  BUadne&s,  p,  1&4. 
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of  the  conjunctiva  attendwl  by  dist'harge.  In  epidemics  which  have  iiaiially 
been  described  the  form,  however,  has  been  trachojna.  Once  introdiioed 
into  an  institution,  the  disease^  will  spread  like  wildfire.  A  single  case  will 
rapidly  be  the  source  of  many  others.  The  vinileuw  depends  largely  on 
the  amount  of  the  discharge.  The  older  theory  that  the  disease  miglit  be 
conveyed  thruii*:;h  the  atiooripliere  has,  esjieeially  recenlly,  l)een  giving  way 
to  a  more  gcneml  rceognition  that  it  is  a  contagiuus  disoixler  and  is  propa- 
gate(]  by  contagion.  The  propr  treatment  of  the  disease  and  its  prophy- 
laxis are  closely  asst*eiat4:tl  witlj  an  appreciation  of  its  contagious  nature.  It 
may  be  conveyeil  directly  by  the  hand:5  or  fingerSj  l>y  the  washing  appa- 
ratus, by  handkeiThiefs,  by  bod  linen  or  body  apparel.  '*  It  may  be  conveyed 
by  any  article  capable  of  being  tonclied  or  used  in  common  by  sick  and 
healthy  persons."  (Stephenson.)  Animals  may  carry  it,  and  flies  in  Egypt, 
wliere  it  is  m  prevalent,  are  creditetl  with  conveying  it.  Epidcrnies  vary 
greatly  in  severity.  In  some  throughout  the  instances  of  ophthahnia  met 
with  may  Ix*  simply  t^tarrhal,  whereas  in  othei^i  the  disease  may  be  of 
snch  a  virulent  character  that  sight  is  speedily  lost.  As  a  rule,  the  later 
cases  are  less  severe  than  those  first  occurring  in  an  outbreak.  In  an 
epidemic  the  sanitary  surroundings  uf  tlie  institution  where  the  outbreak 
has  arisen  should  be  investigatetl,  and  the  cubic  space  alhittetl  to  each 
child  in  the  dormitories  and  the  ventilation  are  matters  which  should  claim 
attention. 

Follicular  ophthalmia  bears  a  close  resemblanwi  at  fii"st  sight  to  tra- 
choma, and  it  is  of  the  utmost  imjwrtance  when  an  outbreak  of  ophthalmia 
has  arisen  to  determine  whether  trachoma  has  to  be  dealt  with  or  whether 
the  aflection  is  follicular.  The  diiferentiation  is  attended  at  ttie  onset  with 
considerable  diffieulty.  Attention  to  certain  points  will  render  assistant* 
The  vesicles  in  follicular  ophthalmia  are  merely  enlarged  follicles,  and 
should,  as  a  rule,  Ix^  distiniruislicKl  without  great  diflfierdty  from  tlie  typicid 
sago-grains  of  granular  ophthiilraia.  They  will  be  found  chiefly  on  the 
inner  surfaw  of  the  lower  eyelid,  which  is  also  reJdenetl,  running  like  a 
chain  of  pearls  for  the  greater  part  of  the  length  of  the  lid.  They  seldom 
invade  to  any  extent  the  cubde  sac.  The  six-eial  habitat  of  the  true  trachoma 
granule  in  the  upper  eubde-sac  is  not  a  place  wficre  ihese  vesicles  are  much 
found.  The  great  distinguishing  feature  is  to  be  f(»und  in  the  termination 
of  the  two  attections.  Follicular  ophtlialmia  runs  jierhajis  a  protracted 
course,  but  passes  away  leaving  no  evidences  of  cliange  l)chind,  whilst  granu- 
lar ot>htlialtuia  occasions  citmtrioes  in  the  lids,  and  in  more  severe  instancies 
opacities  of  the  cornea^  alterations  in  the  curvature  of  the  lids,  and  displace- 
inent  of  the  eyehishes. 

Stephenson  *  has  recently  investigated  follicidar  erdargement,  and  after 
a  very  extensive  series  of  observations,  has  arrivetl  at  the  conclusion  that 

*  Epidemic  Ophthalmia,  hy  Sydney  Stephenson,  Young  J*  Fentlond,  Edmbut^h  and 
London,  1890. 
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follicles  are  to  be  observed  in  healthy  conjunetivsB,  their  presence  lieiog 
luiafleL'ted  by  the  class  of  scholar  or  whether  the  aehool  be  iu  lawn  or 
in  coLititry.  He  does  not  rq^rJ  fulliciihir  ophthalmia  as  a  scjiarate  aflec- 
tion,  but  only  4is  an  exaggeration  of  a  normal  condition.  Fuchs  and 
others  hold  tiiat  it  is  a  distinct  atlection,  whilst  others  regard  it  as  leading 
to  trachoma.     My  own  inclination  is  to  agree  with  Fucha. 

Some  little  time  since  I  investigated*  au  epidemic  of  ophtlialmia  which 
broke  out  iu  a  good  class  l>oys'  4?chool.  The  origin  was  obscure.  Apjmr- 
eotiy  it  started  with  catarrhal  ophthalmia  in  one  of  the  boys.  Other  boys 
later  sufl'ered  from  slight  rtduens  of  the  eyes  with  very  little  diseliarge. 
The  cases  increased  in  uumlier,  and  au  examination  of  the  entire  scliool  dis- 
closed the  fact  that  a  large  number  Wiis  suifering  from  foUicidar  ophthalmia 
of  the  type  which  \vdB  been  descrilxHl.  The  hygienic  surroundings  of  the 
school  ci:iuld  not  be  seriously  eonipluined  of,  and  it  was  hoi>ed  that  with 
the  measui-es  adopted  fur  separation  of  the  affected  from  the  healthy  and 
a  |>eriodic  examination  of  them  the  disease  woold  di.sappear.  A  later 
thorough  examination  .showed,  however^  that  several  of  the  teachers  and 
servants  who  attendi^d  on  the  hoys  were  afflicted  iu  a  similar  manncn  Ulti- 
mately the  removal  of  the  boys  from  the  school  led  to  the  disappearance  of 
the  outbreak*  Tlie  disorder  throughout  was  of  a  very  mild  character,  and 
taken  S4>parutely  hardly  any  ease  would  have  been  regarded  as  worthy  of 
much  attention.  Collectively,  liowever,  they  led  an  eminent  authority  to 
look  u{Kjn  the  outbreak  as  one  of  gmuular  ophthalmia,  This  it  cleiirly 
w^as  not,  as  in  no  iustancx*  were  there  c<jm|)li cations  or  sequelie.  The  con- 
junctiva in  all,  as  far  as  the  winter  knows,  recovereil  a  normal  a)ndition. 
Nor  among  the  lads  sent  to  their  homes  were  any  instances  brought  to 
light  of  eases  arising  among  their  fajniiies.  If  contagious  at  allp  it  was 
not  so  to  any  considerable  extent.  It  appeared  rather  to  de|>end  upon 
sanitary  conditions  inherent  in  the  premises,  or  upon  the  fact  that  the 
city  sewers  in  immediate  proximity  to  the  school  had  for  some  time  been 
open  for  altemtions.  Mild  cases  of  opliihalmia  prevailed  in  another 
school  (for  girls)  with  w^hich  there  was  some  communi tuition,  and  also  in 
the  cit3\ 

The  essential  element  iu  dealing  with  an  outbreak  of  epidemic  ophthal- 
mia is  isolation.  The  afflicttnl  should  at  once  be  sefmnited  and  careful  ob- 
servation be  made  for  the  detection  of  otlier  eases  as  they  arise.  They 
should  h^  plawd  under  appropriate  trmtmeut,  and  be  nllowetl  to  mix  with 
the  uuaffectetl  only  when  a  clean  bill  of  health  can  be  given  them.  The 
healthy  ones  should  undergo  perio<lic  examination  in  order  to  deal  promptly 
with  any  fresli  cases  of  ophthalmia.  The  examination  sliould  include  an , 
inspcrtittn  of  the  inner  surfaces  of  the  up(M?r  and  lower  lids.  The  sur- 
geon should  l>e  mindful  of  the  possibility  of  contagion  being  conveyed 
in  the  examination,  and  the  use  of  antiseptics  for  his  hands  and  instru- 
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meiits  is  inilioateJ.  The  school  premises  should  be  inspetL'toJ ;  the  sleep- 
ing accommoilatioii  mid  the  t'liljic  aod  floor  space  allottocl  iiiid  the  sani- 
tary contlitions  should  be  looked  into.  The  foijil,  both  sla  to  quality  and 
us  to  quantity,  should  he  seen  to  ;  in  fuct»  all  raattei's  that  make  for  the 
heal  til  and  well-being  of  children  should  reneive  attention.  But  of  prime 
importance  h  the  prevention  of  all  nieuus  by  which  eouta^ion  can  m  any 
way  be  conveyeil  to  others.  This  involves  a  stringent  supervision  of 
the  lavatory  arrangements.  Not  only  should  each  child  have  a  sefmrate 
towel,  Init  the  towel  siiould  be  Imng  in'paraldtf ;  Iwisins  may  often  with 
advantage  be  alx»lished  and  washing  suhsti tilted  with  nmning  water  from 
a  tap. 

Enormous  sums  of  money  have  on  ditfcrcnt  ot'easions  been  Sf>ent  eitiier 
to  get  rid  of  the  disorder  wlien  it  has  once  taken  root  iu  an  institution  or 
to  bring  existing  buildings  into  accord  wnth  motlern  sanitary  requirements. 
Id  this  connection  I  think  the  plan  of  scattercnJ  homes  for  children 
recently  adopteil  by  the  Sheffield  Board  of  Guardians  is  worthy  of  note* 
The  primary  object  of  tlie  scheme  was  to  dissix^iate  ttie  children  as  far  as 
possible  from  the  environment  of  the  pau}:>er*s  life  and  to  keep  tJiem  out- 
side the  walls  of  the  workhouse^  providing  instead  a  liorae  training  and 
educating  them  at  the  ordinary  schools  attended  by  the  children  of  the 
working  classes.  Scattered  homes,  p-ach  taking  about  eighteen  or  twenty 
children,  have  been  provided  in  diffen^nt  parts  of  i he  city  and  neigbbor- 
hood,  and  in  1806  these  homes  had  nine  hundreil  and  forty-four  chil- 
di-en  passing  through  them,  and  as  many  as  three  hundred  and  thirteen 
were  inmates  at  the  same  time.  A  receiving  liouse  and  children's  hospital 
form  part  of  the  scheme.  On  admission  each  cliild  is  taken  to  the  re- 
ceiving house,  there  examined,  detained  for  a  time,  or  passcni  at  ouee  either 
into  the  hospital  or  into  one  of  the  homes,  as  the  metlieal  ofSccr  may 
decide*  At  a  i*eeent  visit  I  saw^  five  children,  all  members  of  the  Siime 
family,  who  had  been  draftc<l  direct  fnmi  the  receiving  house  into  the  hos- 
pital for  isolation  and  treatment.  Each  suiferetl  from  niuco- purulent  oph- 
thalmia, and  if  admitted  direct  into  a  large  harrack-like  institution  fi>r  chil- 
dren they  might  have  occasionctl  a  serious  outbreak.  It  appears  to  me  that 
this  scheme  of  scattered  homes  may  be  watched  with  considerable  interest, 
and  witli  a  fair  amount  of  certainty  as  to  its  eflTt^ct  in  preventing  outbreaks 
of  ophthahnia,  Kach  home's  having  such  a  small  mnnber  of  luinates  must, 
of  course,  confine  any  outbreak,  should  one  occur,  witliin  very  small  limits. 
A  medic^il  officer  visits  aufl  reports  upon  each  home  and  its  inmates.  Chil- 
dren are  admitted  ajs  young  as  betwecu  two  and  three.  It  would  Ije  well 
for  one  of  the  homes  to  be  reserved  for  children  after  discharge  from  hos- 
pital before  allowing  them  to  mingle  w^ith  the  healthy  ones. 

The  school  period  has  im)>ortant  relations  to  children's  eyesight.  It 
b  well  known  that  the  eyes  of  most  infants  are  liyfjerraetropie,  and  tiie 
eictra  effort  tliis  condition  requires  for  the  proper  focussing  of  near  ob- 
jects on  the  retina  is  liable  to  occasion  discomfort  and  fatigue  when  the 
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eyes  are  use<L  Fortunately,  these  ave  symptoms  of  which  a  child  wilP 
often  complain,  and  therefoiT,  if  proper  advice  be  sought,  relief  will  l>e 
affoi-ded  by  the  use  of  suitable  glasses.  Headache,  so  common  among 
school-children  J  should  cause  attention  to  be  directed  to  the  state  of  the 
eyes.  It  will  often  be  found  to  be  dependent  ou  ovei*strain  due  to  hyper- 
metropia  or  astigraatismj  and  the  correction  of  the  refractive  anomaly  will 
give  relief* 

The   impartant  condition  to   discuss  in  this  connection   is,  however, 
myopia.     It  may  be  either  congenita  or  acquired.     It  is  the  latter  which 
chiefly  concerns  us  now.    The  onset  atid  subsequent  progress  of  myopia  bear^H 
a  close  relation  to  the  conditions  incideutal  to  school  life.     Observation  has^^ 
clearly  demonstrated  that  once  develo|>ed,  under  the  same  conditions,  it  is       ' 
prone  to  become  aggravated.     Long-continued,  close  application  of  the  eyes 
to  near-work  in  tin  imperfect  light  and  witli  a  stooping  jMisture,  aided  often 
by  a  fatigued   brain   and   bmly,  are  among   the  muses  conducive  to  t 
acquirement  of  or  aggravation  of  myopia.     Myopia  once  set  np  reacts  on 
itaelf  by  making  further  demands  on  convergence.     Progressive  myopia  is 
oflbeu  associates]  witfi   organic  di&eaisC  of  the  eye?s.      Clioroiditis,  vitreous 
disturbances,  and  detached  retina  may  I^e  name^j. 

The  caunation  of  myopia  and  its  prophylaxis  have  been  closely  studied 
by  many  observei's  in  all  parts,  and  valuable  statistics  have  been  collected 
relating  to  its  prevalence  in  ditferent  countries.  The  limits  of  this  article 
permit  I) rief  reference  to  only  a  few  of  these  investigations.  Cohn,  who  has 
perhaps  devested  more  labor  to  the  subject  than  any  other  observer,  has 
shown  that  iu  Germany  the  number  of  short- sigli ted  sc^holars  constantly 
increased  with  the  grade  of  the  scluwl  from  the  lowest  to  the  highest,  and 
that  the  number  of  children  affeete«l  went  np  from  chiss  to  class.  On  re- 
jxsiting  his  observations  ailer  a  few  terms  he  found  tliat  several  wlto  were 
not  myopic  at  his  former  visit  had  liecome  so,  and  that  othei-s  had  develo|Kxl  a 
higtierdegriH*  of  the  defect,  that  an  actual  lowering  of  visual  power  had  alj^o 
reunited  in  these  nivopic  eyes,  and  that  an  iucretise<J  number  were  !ifflici4xl 
with  changes  in  the  fundus*  Erisraann  has  recorded  observations  showing 
that  the  jiereentages  of  myopia  iucreaseil  with  the  Icngtliening  of  the  hours 
of  study.  Those  working  two  hours  a  day  hiul  a  jw-rccutage  of  17.7  j^j 
those  working  i^jur  hours  a  day  29  percent.,  and  those  studj^ing  «tx  hoor^^f 
40  per  cent.  ' 

Myopia  is  more  prevalent  in  some  countries  tlian  in  othei*a,     Germany 
and  Russia  head  t!ic  list.     France  comes  fifth,  and  np  to  the  present  En; 
land  fares  much  better  than  t>ther  countries,     Loring  found  in  New  Yorl 
among  children  studying  under  the  same  circnmstanoes  an  to  hours  an^ 
other  respects,   Germans^  23.23  jK?r  i:»ent  ;    Americans,   1J>.35  jier  cent.  ; 
Irish,  14,28  i^er  cent.     Priestley  Smith  at  Birmingham  found  in  six 
hundrc^l  children  attending  elementary  schools  five  j>er  cent.,  and  amoDj 
three  liuiidiml  and  fifty  test4:il  at  a  Teachers'  Training  College  twenty 
csent.     In  America  liisley  found  nineteen  per  cent,  among  the  pupils  of  the 
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uormal  schools  of  Philadelphia,  and  Randall  in  three  thousand  scholars 
also  in  Philadelphia  found  over  eleven  per  cent.  Dow  ling  at  Cincinnati 
ascertained  that  seventeen  percL-nt,  of  all  scholars  were  aflected,  hut  lie  also 
found  that  junong  children  under  nioe  only  two  i>er  cent,  were  myupicj 
while  thirty-eight  [)er  cent,  were  hypermetropic. 

We  can  now  pass  on  to  consider  the  influences  jirone  to  act  injuriously 
on  the  eyesight  of  school-children,  and  at  the  same  time  briefly  to  point 
out  the  measures  by  which  they  may  be  combattHl.^ 

Light,  both  plentiful  and  properly  direetedj  is  of  prime  impoiiance. 
Indifferent  or  l>ad  light  necessitates  a  closer  approach  of  a  9<'holar  to  his 
lK>ok,  and  this  it  is  desimhle  to  prevent  The  school  may  be  so  situated 
that  the  light  is  obstructed.  Cohn  showed  that  the  narrower  the  street  in 
which  the  school-room  was  situated,  the  higher  the  opjxtsite  houses,  and 
the  lower  the  story  iu  which  the  hysons  w^ere  given,  the  moi^e  numerous 
were  the  cases  of  myopia  auKing  the  elementary  classes.  In  France  it  is 
required  that  tlie  top  of  a  window  be  at  a  distance  from  the  floor  erpial 
to  two-thirds  of  the  breadth  of  the  room,  and  it  has  also  been  ivcom- 
mended  tliat  from  eat*h  desk  in  the  school  there  should  be  visible  a  strip 
of  sky  at  least  thirty  centimetres  in  vertical  extent  measured  from  the  top 
of  the  window* 

The  direction  from  which  the  light  falls  on  the  scholar's  book  is  im- 
j>ortant.  Tlie  left  is  to  be  p referral,  and  the  best  position  for  a  child  or  an 
adult  is  that  it  should  fall  from  the  left,  above  and  somewhat  behind*  It 
is  often  a  matter  merely  of  rearranging  the  seats  to  stxure  that  the  light 
shall  come  from  the  left.  The  right  is  objected  to  because  the  part  of  the 
book  to  which  the  g-aze  is  dirwteil  will  he  cast  into  the  shade  owing  to  the 
position  of  the  s<^holar!s  right  arm  on  the  desk.  It  may,  however,  supple- 
ment lighting  frnm  the  left*  From  behind  tlie  light  is  iosufBcient  unless 
there  is  side-lighting.  From  the  front  it  is  dazzling  to  the  foremost 
scholars  and  iusuffieient  for  those  farther  back.     (Figs,  1  and  2,) 

In  some  Cootinentid  scliools  work  has  ceased  when  Sucllen^s  20-type 
could  not  be  read  at  twenty  feet.  It  lias  also  been  suggested  that  small 
diamoud  type  should  be  legible  in  the  parts  of  a  room  farthest  from  the 
windows.  Work  as  far  as  possible,  esjiecially  if  the  child  is  myopic, 
should  be  |>erformcd  by  daylight.  "  When  artificial  light  is  required  it 
should  be  ample  and  steady  and  come  from  a  suitable  direction. 

The  jRjstnre  aiul  seating  of  a  clnld  are  of  moment.  It  is  beginning  to 
be  recognized  by  teachers  and  others  interested  in  the  education  of  cluldren 
tliat  **  it  is  absolutely  impossible  tliat  a  tall  and  a  short  boy  will  botli  sit 
csqnally  well  on  the  same  scat  and  at  the  same  desk.  It  is  just  as  unlikely 
as  that  the  same  clothes  would  fit  the  same  pupils."     (Snellen.)     It  is 

►ntial  that  the  scholar  should  sit  upright  and  that  stooping  should  be 
avoided.     Among  the  principles  to  be  borne  in  mind  as  the  requisites  of  a 


*  Vide  Ejeaiglit  mid  School- Life,  by  Simeon  SBell    J.  Wright  &  Co.,  Bristol. 


1166 


THZ  HYGIENE  OF  THE  EYE  IN  CHFLDHOOD. 


sai table  desk  the  following  points  may  be  mentioned.  A  back  rest,  i*  hich 
need  not  reacJi  above  the  loins,  should  he  provided.  Thechikrs  legs  diould 
not  dangle,  but  should  rest  on  a  foot-boai\l  or  on  the  floor.  The  height 
of  the  seat,  the  height  of  the  desk,  and  ite  slope  are  all  matters  which 
should  be  obsened.  The  slope  for  writing  should  be  twenty  degrees, 
and  for  reading  forty  degi-ees.  The  photographs  (Figs.  3  and  4)  show 
two  boys  seated  at  a  projierly  constructed  desk  (Priestley  Smith's),  the 
one  writing  and  the  other  i-eadiug.  Contrast  the  posture  assumed  by  these 
children  with  that  represented  in  another  photograph  (Figs*  5  and  6),  where 
a  boy  is  seated  on  a  trackless  lieneh  and  is  leaning  over  a  table  which  is 
too  high  for  him.  A  faulty  position  under  such  circumstances  is  inevi 
blc.  It  may  be  mentioned  tliat  a  Imd  position  assumed  by  children  ov 
their  lessons  is  a  recognized  and  fn^quent  cause  of  spinal  curvature.  No 
child  should  be  allowed  to  approach  the  lesson* book  at  a  shorter  distance 
tiian  twelve»inclies.  Aid  must  be  rendered,  when  needed,  by  j)roiier  spec- 
tacles. On  the  Continent  assistance  in  the  same  clirt^ction  is  obtained  by 
employing  what  are  called  straight  holders*  Kallmann's  face-rest  is  used 
a  gotxl  deal.  Colin  prefei-s  THirrs  liorizontal  rrading  support,  which  is 
a  horizontal  bar  of  iron  coated  with  incHa-nibber  and  fa«?tened  by  diip{x)i 
to  the  desk. 

The  printing  of  school-books  generally  is  greatly  superior  to  that  > 
not   long  since,  and    many  of  the   books   now  placed  in  the  hands 
school-children  leave  little  in  this  re8j>ect  to  be  desired.     Little  cliildren 
should  have  books  with  large  well-printed  letters  which  can   rc*adily  be 
made  out.     All  printing  which  is  ill  defined  lias  to  l>e  brought  nearer 
the  eye,  and  hence  is  objectionable.     Cohn  has  laid  it  down  that  tyj 
taking  '*n"  as  the  character,  w^liirh  is  shorter  than  L5  millimetre  is  injuri- 
ous.     The  *^  small   pica^'  which   forms  almost  the  standard  of   English 
books  is  larger  than  this.     The  printing  of  music  should  not  be  ov< 
looked.     Recently  an  eminent  teacher  of  music  drew  attention  to  the  eyi 
strain  resultinji;  from  using  the  snuill  octavo  editions  of  Beethoven  ai 
other  writers.     He  says  "  that  small  printed  oratorios,  small  printed  ojierai 
frt»f|uently  in  two  languages,  present  difficulties  which  none  but  those  tliat 
use  them  in  the  way  indicated  can  by  any  possibility  imagine."     rCnni- 
mings.)  f 

The  old  slate  once  so  generally  in  use  has   been  rightly  eondemi»e<l 
because  of  the  slight  contrast  it  permitted    between   its  surface  and  tlie  mm 
pencil  markings,  and  which  was  prone  to  become  even  less  when  tlie  slats'^ 
liad  become  greasy  from  use.     It  has  been  shown  that  the  greater  legibility 
of  black  letters  on  a  wljite  surface  from  those  on  the  onlinary  slate  is  aa. 
much  ns  three  ti>  four.     Pens  au<l  ink  have  to  a  great  extent  replaced  th 
old  slate  in  schools. 

The  question  whether  the  writing  should  be  eloping  or  upright  hii9 
received  u  gcx)d  dc^l  of  considemtifin.  It  appears  to  be  more  difficult  with 
the  slanting  method  to  obtain  a  natural  pose  of  body^  and  the  writing  hsa 
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»  be  looked  at  obliquely.  From  an  eyesight  jx^int  of  view  there  are  ad- 
vautngi^s  in  the  vertical  over  the  slupiog  method.  The  eyes  are  di reacted 
stmiglit  to  the  copy,  stooping  is  less  likely  to  be  occasioned,  and  it  will  be 
easier  for  the  scholar  to  keep  at  a  proper  distance  from  the  book. 

The  periods  devoted  to  study  will  require  careful  c^oiisideration,  esi^e- 
ciidly  if  the  child  \w  myo|>ic.  In  thij?  latter  event  frequent  breaks  between 
the  cla-seSj  even  if  of  i!?hort  durdtion,  will  be  advisable.  A  careful  adjust- 
ment «>f  lionie  lessons  or  their  abandonment  will  also  be  required.  Even 
of  heahhy  eyes  it  is  well  to  remember  that  a  too  long-con  tinned  strain 
at  close  work  is  often  requiretl.  There  is  a  good  deal  to  be  said  for  the 
older  plan  of  the  st/hool  hour.s  l>eing  divided  between  morning  and  after- 
iKX)n  in  preference  to  the  more  modern  idea  of  a  longer  {>eriod  at  a  strtich, 
Tlie  former  allowed  time  liet\vecn  sehoul  hours  for  recreation,  and,  what  is 
of  the  utmost  imjMjrtance, agmxl  subst^uitial  midday  meal.  Tlie  eneuurage- 
ment  of  physical  exercise,  though  pertaining  more  to  the  general  hygiene 
of  childhood,  is  not  without  its  importance  in  considering  the  influences 
of  school  Hfe  on  children's  eyes.  A  great  amount  of  good  wonkl  result 
from  the  dif!\ision  of  a  knowledge  of  school  hygiene  among  parents,  but 
still  more  beneiit  would  acf/ruc  from  enlisting  the  interest  of  the  scliool- 
teachers.  It  should  n*it  im  difficult  for  tiiem  to  detect  the  grosser  instances 
of  defective  sight  and  advise  that  medical  aid  bo  sought,  A  short-sighted 
child  should  l>e  placed  towards  the  front,  where  the  tiisk  of  seeing  what  is 
written  oo  the  blackboard  will  l>e  easier.  Snellen's  testtyj^cs  will  enable 
tlie  teacher  to  reeoguize  defective  siglit.  Mr.  Priestley  Smith  has  suggested 
that  where  a  child's  vision  is  less  than  6/18  the  fact  should  be  reported  to 
the  |>arc^nt  or  guardian,  in  onler  that  proper  a<lviee  may  l>e  obtained.  It 
would  Ije  well  for  every  child  to  have  liis  or  her  vision  teste<]  on  enlering 
school.  The  condition  should  be  noted  and  compared  with  the  result  when 
re-tested  after  tlie  lapse  of  a  year.  By  some  sueli  method  as  this  defective 
vision  in  children  would  Ixj  detected  and  opportunity  afforded  for  the 
parents  to  seek  medical  aid.  It  would  disclose  weak  degrees  of  myopia, 
and  cases  which  were  tending  from  bud  to  worse  through  ueglect  woidd 
be  recognized.  It  would  be  au  additional  advantage  if  the  examination 
embraced  a  test  for  color-|>erecption.  Many  avenncs  of  employment  are 
closed  to  those  with  defective  form-  or  color-vision,  ami  the  cai'ly  recog- 
nition of  a  child's  uusuitabiHty  for  such  occul^afcious  could  only  l)e  advan- 
tageous, and  years  of  necdle&s  labor  and  cxik^iisc  would  thus  often  be 
savecL 

Many  plans  have  been  devised  tt>  pit^vcnt  children  from  Ijccondng 
familiar  with  the  letters  on  the  test  cards.  Colm's  idea  may  be  men- 
tioned* He  has  arranged  E's  in  a  square  consisting  of  six  rows  of  six 
rach,  making  thus  thirty-six  E's.  The  branches  point  in  various  direc- 
tions,— up,  down,  in,  and  out, — and,  as  the  caitl  can  be  suspended  from 
a  hook  at  either  of  the  four  sides,  the  test  admits  of  manifold  variations, 
The  E*s,  for  instance,  may  be  iTad  across  from  right  to  left,  or  the  i*evcrse, 
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above  downward,  from  either  side,  upward,  or  any  line  may  be  selected 
for  the  scholar  to  read.  The  size  of  letter  corresponds  to  that  of  Snel- 
len's, which  the  normal  eye  should  read  at  six  metres.  This  test  is  suit- 
able for  quite  young  children  or  for  illiterates.  If  the  direction  in  which 
the  branches  of  the  E  point  cannot  be  recognized  at  six  metres,  the  child 
is  advanced  nearer  to  the  test  and  the  numerator  correspondingly  altered. 

Another  means  which  I  have  found  convenient  is  to  have  a  frame  sus- 
pended on  the  wall  wnth  slits  permitting  of  a  line  of  letters  being  withdrawn 
and  others  substituted. 

Risley  has  recorded  some  interesting  observations  tending  to  show  that 
the  care  bestowed  upon  the  correction  of  refractive  errors  in  Philadelphia 
has  led  to  a  diminution  in  the  percentage  and  a  corresponding  falling  off  in 
the  grade  of  myopia. 


INTRODUCTION  TO  THE  STUDY  OF  NER- 
VOUS DISEASES  IN  CHILDREN. 

Bv  CHARLES  K.  MILLS,  M.D. 
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It  is  not  iiiteiidod  in  the  pages  which  follow  to  (Hsciies  elaborately  the 
syoiptonKitoio^y  of  nervous  dlsoascs  in  chiklR^ti,  nor  to  destTlhe  in  detail 
the  methrKls  of  investigating  the  particular  signs  and  symptoms  of  such 
diaeases;,  hnt  rather  to  present  some  of  tlie  general  principles  wliich  should 
govern  the  jibysieian  in  his  exaniioatioiis,  and  to  give  a  few  Lints  and  sug- 
gestions arising  from  jiersonal  experience. 

Although  not  a  few  nervons  diseascrf  may  be  present,  actually  or  poten- 
tially, in  the  new-born,  these  may  and  usually  do  diller  greatly  in  their 
manifestations  from  the  symptoms  of  the  same  atFectious  in  older  eliildren. 
We  must  tlieretbre  bear  in  mind  the  age  of  the  patient,  ami  must  not 
expec't  to  tiiid  afiections  of  the  nervous  system  clearly  manifcstcfl  in  those 
of  tender  years.  We  must,  above  all,  be  on  our  guard  in  giving  an  opin* 
ion  at  too  early  a  date  in  regard  to  the  mental  or  physical  condition  of  a 
child  in  any  family  in  which  there  may  be  an  hereditary  taint.  Outside  of 
its  itH?ble  movements,  the  condition  of  its  reflexes,  some  perception  of  pain, 
and  the  presence  or  absence  of  gross  deformities,  we  have  very  few  points 
on  whieli  to  depend  in  forming  an  opinion  of  the  normal  or  abnonnal  state 
of  any  new-born  eliild.  The  existenc-e  of  paralysis  at  birth  is  not  easily 
determined,  and  the  forms  of  motor  and  sensory  disease  which  are  the 
cliniad  manifestations  of  defects  in  the  development  of  the  central  nervous 
system,  including  certain  well-recognized  forms  of  hereditary  nerviius  affec- 
tions, such  as  Friedreich's  disease,  are  often  not  noticed  at  all  in  the  new- 
Ixirn  infant,  and  may  not  be  observed  until  years  have  pas^stxi  In  those 
and  in  ottier  eases  the  nervous  system  is  im|>erftH*t  at  birth. 

Tlie  helpless  new-b<:jrn  infant  lives  largely  apart  from  its  envimnraent ; 
it  has  little  jiower  of  perception,  and  its  movements  are  chiefly  of  a  reflex 
nature.  It  voluntarily  extends  or  flexes  its  limits  only  to  a  sliglit  extent. 
Whilst  the  jK^riphei'al  motor  and  sensory  tracts  are  medulktcxl  at  lHrth,and 
therefore  etipable  of  function,  the  eentnd  motor  tracts  are  very  imperfect, 

The  autbor  of  this  paper  received  valuable  asBiBtnQce  in  Ita  preparation  from  hia  col- 
te,  Dr-  Wm.  G,  Spiller. 
Vol.  V,-74  1160 
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and  it  is  not  until  some  yoars  later  that  these  centra!  fibres  may  Ije  regarded 
as  fully  dovelopt^d.  Function  probably  begins  coim-idently  with  the  develop- 
ment of  the  medullar  sheaths.  The  reflex  movements  produced  by  means 
of  the  sensory  fibr^,  spinal  cord,  and  motor  fibres  are  present  from  the 
beginning  of  extra-uterine  life,  while  those  impulses  which  originate  within 
the  cortical  cells^  although  in  reality  also  of  a  reflex  nature,  must  wait  for 
their  outward  manifestation  imtil  the  motor  tracts  jjassing  to  the  ooitl  are 
in  a  fit  condition  to  convey  them  to  tlie  spinal  motor  cells. 

A  child  is  the  result  of  liereditary  laws  ;  it  is  largely  the  reproduction 
in  miniature  of  its  ancestors,  and  is  the  sport  of  abnormal  as  well  as  of 
normal  coiiditiuns.  InherittM:!  diseases,  such  as  syphilis,  may  in  some  cases 
be  detectetl  at  an  early  period ;  in  other  cases,  however,  we  must  wait  until 
the  gradual  unfolding  of  the  mental  and  physical  nature  of  the  infant 
reveals  to  us  the  imperfections  of  its  nervous  system.  Such  conditions  as 
microcephaly,  hydrocephaly,  rachitis,  or  gross  deformities  may  be  recognized 
at  once,  even  immediately  after  birth. 

The  development  of  a  cliild  is  basetl  essentially  on  principles  of  selfish- 
ness and  self-preservation.  The  cliild  recognizes  first  those  things  which 
contribute  to  its  comfort ;  it  learns  to  know  its  mother  from  w^hom  it  de- 
rives sustenance,  and  even  in  those  children  whose  mental  condition  is  of 
low  grade  the  satisfartion  cxperienccel  in  tlic  gratification  of  the  instincts  is 
fref[uently  outwardly  manifested.  It  is,  however,  at  a  little  later  period,  at 
an  age  when  a  child  liegins  to  notice  the  external  world  and  to  extend  its 
arms  in  onler  to  grasp  objects,  that  we  may  obtain  some  clue  to  the  weak 
condition  of  the  normal  child.  A  child  which  at  tlie  age  of  two  ycjirs  has 
shown  no  desire  to  walk  or  to  utter  words  is  probably  one  that  w^ill  later 
display  more  distinct  evidences  of  imperfect  development  The  recognition 
of  abnormal  types  at  as  early  a  [wrioel  m  possible  is  most  desirable.  Direc- 
tions may  be  then  given  for  the  proper  care  and  training  of  the  child,  or  a 
note  of  warning  may  be  raised  against  bringing  into  the  world  any  more  of 
the  degenerated  stock. 

A  knowledge  of  the  most  important  forms  of  family  disease,  and  a  con- 
sideration of  the  age  at  which  they  arc  likely  to  be  first  noticed,  ai-e  of  the 
iitnmst  value  to  the  student  of  nervous  diseases  in  children.  The  list  of 
such  affections  is  much  larger  than  some  of  the  many  monographs  and 
special  articles  in  text-books  and  treatises  woidd  lead  us  to  believe.  It  in- 
cludes forms  of  microcephalic,  hydrocephalic,  and  cretinoid  idiocy,  myx- 
wdenuitous  atFwtions  of  j>eculiar  type,  Frit^lrtHch's  ataxia,  hereditary  cere- 
Ijellar  ataxia,  cerebral,  cerebro-spinal,  and  spinal  forms  of  spastic  paralysis, 
other  forms  both  of  diplegia  and  of  hemiplegia,  and  the  family  forms  of 
progressive  muscular  atrojihy  and  other  dystrophies.  Not  a  few  of  the 
forms  of  idiocy  and  imbecility,  and  esjiecially  those  showing  cranial  arrest 
and  aberration,  can  l>e  diagnosticated  at  birth  ;  cretinoid  and  myxa?dematoU8 
affc-ctiuns  may  ^x^  recognized,  bnt  not  quite  so  certainly,  at  a  very  early  age. 
Attention  is  generally  called  to  the  manifestations  of  Friedreich's  ataxia 
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between  the  ages  of  sevea  and  fourteen.  Hereditary  cerebellar  ataxia 
usually  first  claims  attention  about  the  age  of  puljerty  ;  the  forms  of  di- 
plegia and  hemiplegia  are  often  discoverable  at  least  as  early  as  tlie  second 
or  tliird  year ;  while  the  muscular  atrophies  and  dystrophies  may  reveal 
their  presence  at  any  age  from  five  or  six  years  to  twenty, 

While  the  methoJs  of  examining  patients  suffering  from  diseaises  of  the 
nervous  system  arc  in  some  resi>ects  the  same  for  both  children  and  adults, 
in  others  they  differ,  and  even  in  the  case  of  children  the  methods  pursued 
must  vary  somewhat  witii  tlie  age  of  the  patient.  The  examination  for  an 
ocular,  a  facial,  or  a  limb  paralysis,  for  marked  vaso-motor  or  trophic  dis- 
turbauces,  for  knee-jerk  or  ankle  clonus,  for  the  appea maces  of  the  fundus, 
for  the  electrical  condition  of  the  muscles,  for  the  state  of  the  pulse,  tera- 
jKTature,  and  ri^piratioUj  will  be  on  much  the  same  lines  no  matter  what 
may  l>e  the  age  of  the  jiatieut,  although  even  in  these  cases  some  s|>eeial  pre- 
cautions and  some  mwlifications  of  ordinary  methods  may  need  to  he  made. 

The  earlier  the  age  of  the  child  the  less  will  be  the  assistance  given  by 
sidjjective  symptoms,  and  in  the  determi nation  of  the  value  to  be  assigned 
to  these  symptoms  when  present  great  care  must  be  taken.  The  study  of 
all  the  eviflences  of  disease  whifh  can  be  clicitcil  by  inspection  is,  of  course, 
of  great  value  in  the  examination  of  children.  Station,  carriage,  gait,  spas- 
ra<_)dlc  phenomena  of  various  kinds,  peculiarities  of  facial  expression,  and 
those  body  marks  of  physical  degeneration  which  are  known  as  the  somatic 
stigmata  are  thus  determined. 

The  child,  whenever  possible,  should  be  stripped,  and  then  should  be 
r^rded  intently  from  top  to  toe.  In  this  way  much  c^n  be  learned, 
oo  matter  what  may  be  its  age*  Every  part  of  the  body  should  be  r are- 
fully  observetl  l>efoix2  touching  the  patient.  Cliareot  was  very  propt^rly  in 
the  habit  of  qieaking  of  the  importonce  of  a  study  of  the  nude.  It  is 
scarcely  less  important  for  the  pliysician  timn  for  the  artist  to  be  tamiliar 
with  the  form  of  tlie  human  body,  for  only  by  knowledge  of  the  nurmal 
contJifcions  can  he  hope  to  train  his  eye  to  detect  quickly  the  malformations 
caused  by  disease.  Attention  should  L>e  directed  to  the  formation  of  the 
head,  trunk,  and  limbs.  Is  the  size  of  the  head  pro|>ortionate  to  the  age 
and  development  of  the  patient  ?  Is  the  anterior  fmtanelle  closed  ?  Is 
there  any  striking  malformation  in  head  or  limbs?  Are  the  voluntaiy 
movements  of  the  limbs  as  fi*ee  as  experience  teaches  is  commensurate  with 
the  age  of  the  patient?  Is  the  expression  one  of  stupidity  or  of  intelli- 
gence ?  These  are  some  of  tlie  queries  that  the  physician  should  address  to 
him!=udf. 

The  remarks  made  by  Sachs  in  this  connection  are  here  well  worthy  of 
citation,  **  Never  make  a  diagnosis,"  he  says,  "  unless  the  child  has  been 
wholly  undressed ;  if  this  is  not  done,  a  Pott's  paralysis  may  Ix?  taken  to  be 
a  traumatic  myelitis,  or  a  neuritis  may  be  mistaken  for  poliomyelitis  ante- 
rior. Lay  the  child  on  the  table  or  on  another  person's  lap  in  oixlcr  to  get 
a  full  view  of  it ;  of  the  relative  size  of  head  and  body ;  of  the  proportionate 
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development  of  arms,  legs,  and  abdomen.  Remember  also  that  the  cbild 
has  heart  aod  lungs,  liver,  spleen,  and  intestines,  which,  if  diseased,  may 
hold  an  important  relation  to  the  nervous  disorder  present.  In  proceeding 
to  a  detailed  examination  it  is  I>est  to  begin  with  the  head,  including  the 
face ;  tlicn  take  up  the  upper  extremities,  the  ablomeo^  and  finally  the  lower 
extremities.*- ' 

Knowledge  of  much  importance  mny  be  gained  from  tlie  parents.  If 
the  child  was  born  at  term  we  shoukl  learn  whether  or  nut  the  labor  was 
diffieult ;  whether  the  child  was  asphyxiated  at  birth  or  whether  it  was  born 
with  some  form  of  peripheral  monoplegia  ;  whether  the  fontanel les  were 
closed  and  whether  ihe  bead  was  small  at  birth,  or  whether  the  child  liad 
l>eeu  late  in  learning  to  walk,  talk,  and  observe.  A  physician ^s  testimony 
is^  of  course,  more  valuable  than  a  parent  s. 

The  more  excitable  condition  of  the  nervous  system  and  the  greater 
possibility  of  restitution  in  the  young  may  considerably  modity  the  symj)- 
tomatology.  Convulsions,  for  example,  are  much  more  common  in  chil- 
dren, and  are  nearly  always  a  bad  omen.  They  may  indicate  either  an 
organic  cerebml  lesion  or  pussibly  the  lieginui  ug  of  epilepsy.  On  the  other 
hand,  destnietion  of  the  speech  area  of  a  child,  either  in  the  receptive  or  in 
the  remissive  portinn^  rarely  causes  permanent  ajihasia.  It  wouhl  seem  as 
though  I  he  speech  area  of  the  right  hemisphere,  which  is  partially  devel- 
oped, even  in  the  right-handed  adult,  assumes  unusual  functions  after  early 
destruction  of  the  normal  left  speecli  zone,  and  the  child  with  the  left  cortex 
much  affected  may  learn  tij  talk  and  understand  as  well  as  any  normal  one* 

Let  us  now  take  up  in  detail  the  iioints  of  special  interest  regarding  the 
different  classes  of  symptoms  observed  in  children  suffering  from  diseases 
of  the  nervous  system. 

As  a  rule,  the  true  insanities  are  infrequent  In  early  life.  The  writer 
has  elsewhere'  called  attention  to  some  of  the  differences  between  insanity 
in  tlie  child  and  in  the  adult.  As  Maudsley  has  put  it,  where  no  mental 
iaculty  has  been  organized  no  disorder  of  mind  can  well  be  manifest.  In 
the  article  referred  to  I  have  elassiBed  juvenile  insanities  under  thirteen 
heads,  but  of  these  only  a  fcAv  arc  likely  to  claim  attention, — namely,  tlic 
transitory  psychoses,  mania,  mclauebolia,  choreic  insanity,  hysterical  in- 
sanity, moral  insanity,  and  oljscssions  (morbid  fears  or  phobias).  The 
transitory  psychoses  are  of  many  kinds,  and  include  several  forms  of 
mental  distur}>anee  of  a  fleeting  diameter.  A  transient  but  not  persisting 
mania  niav  continue  af^er  the  subsidence  of  a  febrile  delirium.  In  very  mre 
cases  children  suffer  from  a  form  of  agitated  melancholia  of  transient  tjrpe. 
Mania  is  tlie  most  frecjueut  form  of  juvenile  insanity  ;  but  it  is  neoessary 
to  make  a  distinction  between  it  and  hysterical  mania.     The  most  efficient 


*  Sachs,  B.,  A  Treatiae  on  the  NervouB  Dt senses  of  Cbildrea  for  PhyeiciAns  and  Stu- 
dents, New  York,  1896, 

^  An  Araericnn  Text-Book  of  the  Dis«>ascfl  of  Children,  odiled  by  Loui«  Starr,  M.0., 
PhilftiiplphJa,  1891. 
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aids  to  this  distinction  will  be  the  discovery  of  some  of  the  well-known 
stigmata  of  hysteria,  although  even  here  it  must  be  rememberetl  that  true 
mania  may  oc^^^ur  in  an  liysteritnl  subject  Melandiolia  is  not  likely  to 
occur  before  the  age  of  five  or  six  yeai"s.  Genuine  melancholia  has  iyevn 
reported  by  nuraerons  observers,  but  in  a  child  seldom  assumes  the  extreme 
form  (observed  so  frequently  in  the  adult. 

While  chorea  h  eunimuu  in  children,  choreic  insanity  is  comparatively 
rare,  and  yet  is  of  sufficiently  frequent  occurrence  and  serious  enough  in  its 
manifestations  to  make  its  recognition  and  a  knowledge  of  its  treatment 
imjKjrtiint,  Different  forms  uf  choreic  insanity  have  Iteen  descnljcd.  In 
the  best  kn<nN'n  and  most  severe  type  the  aifrction  usually  comes  ou  after 
the  mott»r  disorder  has  lasted  tor  some  weeks.  The  patient  jiasses  into  a 
state  of  nianiacml  excitemc^ut  with  extreme  insomnia  and  uneontroHable 
disorders  of  movement.     Vivid  hallucinations  are  sometimes  present. 

In  voh  iv.  of  this  work  the  subject  of  hysteria  has  been  fully  considered 
by  the  writ^^r,  an<l  it  is  not  nec.^ssiiry  to  do  more  than  to  emphasise  the  fact 
that  true  hysteria  may  l)e  present  in  children  of  very  tender  years.  An 
important  point  is  Bomctimes  the  differentiation  of  hysteria  and  melan- 
cholia from  obsessions.  Children  are  occasionally  brought  to  a  |>hysiciao 
with  the  story  that  they  are  iu  constant  dread  of  injury  or  accident.  Almost 
any  one  of  the  well-known  forms  of  morbid  fear  or  phiibia  may  at  times 
be  observed  in  them.  In  my  own  personal  experience  I  have  seen  striking 
cases  of  pathophobia  and  mysophobia.  Pathophobia,  or  the  fear  of  disease, 
is  jierhaps  the  most  common  of  these  obsessions. 

In  rare  cases  hysterical  children  exhibit  states  of  dual  consciousness, 
A  few  years  ago  a  young  girl  under  KrafTt-Ebing's  care  at  times  imagined 
hei>ielf  to  be  a  child  four  or  five  years  younger  than  she  really  was,  and 
while  in  this  state  she  forgot  the  events  that  occun-ed  since  the  time  of  her 
imaLdned  age,  and  behaved  as  one  would  at  the  age  of  her  assumed  child- 
hood. 

Different  forms  of  uncomfortable  sensation  may  he  descrilsed  by  chil- 
dren as  pain,  or  may  be  grtmtly  exaggerated  by  their  susceptible  and  ex- 
citable brains.  They  are  m»t  likely  to  make  clear  distinctions  between  the 
different  panesthesias,  such  as  sensations  of  burning,  crawl ingj  compression, 
and  contmetion.  Almost  any  uncomfortable  fi?eling  may  be  spoken  of  as 
pain.  On  the  other  hand,  a  rhild*s  complaint  of  pain  should  not  l)e  cfive* 
lessly  dismissed.  Even  true  migraine  of  severe  type  is  sometimes  observed 
in  children  of  very  tender  years.  I  have  seen  this  affection  in  a  child  three 
or  four  years  old.  Sensations  of  heat,  cold,  or  pressure,  if  they  are  suffi- 
ciently intense,  may,  as  Goldscheider  has  suggested,  be  efjuivalent  to  pain. 
The  lesson  to  be  derived  by  the  diagnostician  fnim  these  facts  is  not  to  lay 
either  tiM>  much  or  to<j  little  stress  upon  the  complaints  of  children  as  to 
pain,  but  to  sift  their  statements  with  even  greater  care  than  would  l>e  usetl 
in  the  case  of  adults. 

Compared  with  adults,  it  is  difficult  to  test  for  sensory  disturliances  in 
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children,  at  least  up  to  tlie  age  of  twelve  or  thirteen  yeai*8.  As  a  role, 
young  children  are  more  responsive  to  painful  sensations,  although  occa- 
si<mally  some  unusual  exception  to  this  rule  is  found*  The  psychical 
response  is  more  prompt,  and  altliougli  the  comparatively  greater  sutiering 
of  children  Is  more  apparent  than  ival^  this  very  fact  may  make  the  value 
of  the  test  less  positive.  That  a  child  lecls — that  be  is  possessed  of  tactile 
sense— can  usually  l>e  determiucd  if  he  is  fif  suflicieut  age  to  give  intelligent 
replies.  Many  chiklreu  arc  highly  susct'ptihle  to  suggestion,  and  tlie  idea 
may  take  possession  of  a  child  that  it  does  not  feel,  and  the  value  of  tJie 
test  may  tluis  be  IcsseueiL  Whik*  the  existence  of  the  sense  of  pain  aud 
of  tempemture  can  be  determined^  the  fine  grades  of  diftei-ence  may  be 
difficult  of  detection,  aud  the  exact  localization  of  limited  areas  of  ansas* 
thesia  niay  be  still  more  difficult. 

It  18  not  the  purpose  here  to  go  into  the  exact  methods  of  testing, 
which  have  l>een  given  in  more  or  less  detiiil  in  a  previous  volume,  but  a 
few  suggestions  will  be  offertJ.  One  of  the  best  methods  of  testing  for 
touch  is  with  the  fiuger  of  the  i*hysician.  Tlie  degree  of  contact  or  light- 
ness of  tout'h  can  be  bettAU'  regulated  in  this  way  than  by  tlie  use  of  some 
such  object  as  a  straw,  a  piece  of  eottou,  or  a  feather. 

The  nuinl>er  of  affei'tions  which  cause  sensory  symptcrms  in  children  is 
comparatively  limited,  and  a  knowletlge  of  thc^e  will  turn  the  mind  of  the 
physiciau  iu  the  right  diagnostic  direction,  Ilemiamesthesia  and  segmental 
anaesthesia  are  on  the  whole  rare  up  to  the  age  of  pulK3rty,  although  not 
infre<|Lieotly  seen  during  late  puberty  and  adolescemie  ;  but  an  occasional 
case  of  hysterical  aiueslhesia  is  obsen^etl  even  in  early  ehildhocKl. 

Markt%]  aniesthcsia  is  a  striking  manifestation  in  some  of  the  forms  of 
paralysis  following  infectious  diseases.  Syringomyelia,  which  gives  striking 
forms  of  dissociatetl  anaesthesia,  while  sometimes  a  disc^^e  of  early  adult 
life,  is  not  of  ftTrpient  occuiTence  in  child liood,  although  the  possibility  of 
its  existence  shoukl  not  1k^  overlooked.  On  the  whole,  we  have  little  reason 
to  exi>ect  toiind  iu  chihlren  the  changes  of  sensation  jieculiarto  this  disease. 

When  pain  and  a  paretic  or  a  pseu do- paretic  condition  are  present  in  one 
of  the  lower  extremities,  one^s  aitcntiou  should  always  be  directed  to  the 
p>ssibility  of  the  existence  of  Pottos  disease,  even  iu  the  absence  of  de- 
formity. Pain  in  the  trunk  as  well  as  in  tlie  limb  may  jx^int  in  the  sarae 
diiXH'tiou.  This  alfection  is  so  common  in  cliildhoiHl  that  we  should  alvvays 
be  alert  to  the  possibility  of  its  existence.  Pain  or  hyjienestliesia  of  the 
limijs,  esj>ecially  tenderness  nn  prt^ssure  along  tlie  lines  of  the  nerves,  should 
arouse  a  suspicion  of  neuritis,  and  should  lead  to  inquiries  as  to  the  pre- 
vious administration  of  arsenic  or  other  drugs  or  the  previous  existence 
of  an  infectious  disease.  Cases  uf  neuritis  in  cliildren  ciuised  by  arsenic 
administered  in  the  ti'eatmeut  of  chorea  have  been  reported* 

Iu  the  very  young  it  may  be  difficult  tu  locate  pain,  f<jr  it  is  well  known 
that  children  are  frequently  not  able  to  indicate  clearly  toothers  the  seat  of 
tlieir  distress. 
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The  exam inat ion  of  the  ^  ^ 
great  importaiioe.  It  does  not  follow  that  vision  is  normal  because  nothing 
nin  be  deteotetl  witli  the  ophtlialinoseoiie ;  nor  is  a  oliild  or  an  adult  uckmps- 
sarily  aware  of  iiu^ierfect  vision  even  when  minor  changes  are  detecteii 
in  tlie  fundus. 

In  the  disease  dcseriljed  by  B.  Saehs  as  amaurotic  family  idiocy,  the  ex- 
aminatiun  of  the  luudus  Ijcconies  of  diagnostic  value.  The  examination 
of  children  with  the  ophtljalmoscope  is  more  difficult  than  in  adults,  for  it 
is  almost  impossible  to  make  the  youthful  patient  "  fix'^  an  objetH,  and  one 
can  usually  hope  only  for  an  occasional  glimpse  of  the  papilla.  Anomalies 
in  the  pupils  and  fundus  are  not  as  common  in  children  as  in  ailults,  the 
two  diseases,  tabes  and  general  paresis,  which  especially  aifect  the  pupils  in 
adults,  being  extremely  rare  in  childhofid. 

Probably  one  of  the  most  interesting  as  well  as  important  problems  to 
the  physician  who  sees  much  of  the  nervous  alfections  of  early  life  is  that 
which  concerns  the  patient's  speeelh  The  child  docs  not  attempt  to  talk  at 
the  usual  age»  or  it  does  not  acquire  elementary  speech  with  tlie  facility  and 
rapidity  of  other  children.  The  solution  of  the  problem  of  retarded  or 
absent  s[iee<'h  is  by  no  means  always  easy.  Many  things  may  need  to  be 
taken  into  consideration,  as,  for  instance,  whether  the  child  is  idiotic  or 
imbecile,  whether  it  is  suffering  from  true  aphasia,  or  whether  the  affection 
of  s}>eech  is  hysterical,  whether  the  child  is  a  deaf  mute,  or  whfHher  it  is 
simply  backward  in  this  respect,  as  it  may  be  in  others,  and  will  eventually 
reach  full  stiture  mentally  and  physically.  Wliether  or  not  the  s]>ee<:1i 
defect  is  associated  with  idiocy  will  be  decided  by  other  evidences  of  the 
presence  of  this  condition.  Occasionally  true  aphasia  is  of  congenital  ori- 
gin, and,  on  the  other  haod»  it  may  be  due  Uj  acute  lesions,  csjieeiully  to 
hemorrhage,  although  such  focal  disease  is  rare.  Affections  of  the  temporal 
lobe  may  result  from  the  intracranial  absceases  wliirh  dcvelo[»  in  connection 
with  purulent  aural  disease;  and,  finally,  aphasia  may  Ix*  a  fxmsequcuce  of 
herRlitary  syphilis.  Mutism  is  an  occasional  disorder  among  hysterical 
children.  True  deaf- mutism  must  Ix*  carefully  separated  from  n!I  other 
affections  of  speech.  It  must  be  rememberetl  that  if  a  child  bec:omes 
totally  deaf  before  the  age  of  five  or  six  years  it  is  very  likely  also  to 
become  mute,  unless  special  means  have  been  taken  to  train  its  powers  of 
siieeeh. 

When,  therefore,  a  child  has  made  no  attempt  to  speak,  it  is  always 
well  to  examine  into  the  condition  of  its  hearing.  An  apparent  condition 
of  aphasia  may  in  reality  \w  only  the  result  of  an  inability  to  hear.  The 
auditory  centre  plays  an  important  r6k  in  the  prfKVSses  of  sjicef^li,  and  is 
probably  the  first  speech  centre  deveIoj>ed.  It  is  only  afler  a  child  has 
re|>eat*xlly  heard  a  word  that  it  attempts  to  utter  it.  The  functions  of  the 
auditory  centre  are  last  destr*>yed  and  first  regained  in  lesions  of  the  S[>eec4i 
zone  not  situated  in  the  posterior  part  of  the  left  first  temporal  cimvohitiou. 
Hearing  may  be  tested  in  the  child  as  in  tlie  adult,  either  by  approaching 
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to  the  car  some  iustniuieiit  whieb  produces  a  sc^iind,  as  a  watcli ;  or  by 
speaking  to  the  child  ;  or  by  making  a  noise  with  the  hands  (dapping),  a 
mGth(xl  of  special  value  when  the  mental  condition  is  feeble.  If  the  pa- 
tient is  old  enough,  a  more  exact  examination  may  be  made  with  the 
tuning-fork.  OL-casicuially  it  hap^H-ns  tliat  a  young  child  supposed  to  be 
retarded  in  development  or  even  iml>ecile  is  really  suffering  from  the  efieets 
of  adenoid  gi-owllis.  These,  whitii  have  their  favorite  location  in  the  vault 
of  the  pliarynx,  may  not  only  be  the  common  cause  of  the  difficulties  and 
peculiarities  of  s}>eech,  but  may  lai^ely  interfere  witli  hearing.  Whenever 
present  tlioy  should  be  removet^l.  In  this  eonntM.lion,  however,  it  is  not  to 
be  overlooked  that  adenoids  are  not  infrequently  present  in  children  who 
are  really  idiotic  or  imbet?ile. 

TastA^and  smell  are  spc<jia[  senses  less  frequently  disturlKtl  in  childhood. 
We  may  te.st  them  in  suspected  cases  of  infantile  livsteria  if  the  child  is  old 
enough  to  give  an  intelligent  response,  but,  as  a  rule,  little  is  to  be  hoped 
from  an  examination  of  these  senses. 

lo  the  study  of  paralysis  in  child iH?n  a  few  facts  will  be  of  importance 
in  rapidly  arriving  at  a  correct  diagnosis.  If,  for  instil  nee,  a  paralysis  of 
the  whole  or  part  of  oue  limb  is  associated  with  marked  atrophy,  with 
deformities  at  the  joiuts,  with  changes  in  color,  and  with  coldness,  the 
existence  of  a  spinal  paralysis  can  h(i  almost  certainly  dechired  ;  and  if  in 
additiou  to  these  results  of  inspectiou  the  muscles  fail  in  whole  or  in  jmrt 
to  respond  to  electrlciil  tests*  the  diagnosis  will  be  assured.  Even  in  cere- 
bral eases  the  limbs,  or  it  may  be  one-half  of  the  body,  will  be  deeideilly 
arrested  in  development;  but  cases  of  this  kind  differ  from  spinal  palsies 
in  that  the  paralysis  is  usually  accompauic<l  Ijy  spasticity,  and  in  vaso-motor, 
troplnc,  and  electrical  clianges  not  being  present,  or  at  least  not  of  the  same 
character.  A  history  of  convulsions  is  often  present  in  the  cercrbral  cases 
and  rarely  in  the  spinal.  If  neuritis,  local,  multiple,  or  diffuse,  has  been 
the  cause  of  the  jjanilysis,  a  history  of  present  or  of  previous  jmin,  or  of 
hyperjesthcsia  and  the  other  well-known  phenomena  of  neuritis,  are  likely 
to  l>e  present. 

If  the  child  is  old  enough  the  movements  of  the  face  may  l>e  ol>served, 
and  jiar'alysia  in  the  mascles  innervated  by  the  seventh  nerve,  if  present, 
may  be  detected*  Cases  of  lieicial  paralysis  occurring  soon  after  birth  have 
been  rcjiortcd,  but  they  arc  rare.  Congenital  ptosis  is  oceasionally  ol>served, 
as  is  also  recurrent  oculo-motor  paralysis  in  children.  A  case  of  this  kind, 
evidetjtly  due  to  malaria  and  treated  with  quinine  with  great  succe^,  has 
recently  Ijeen  reportwl. 

Much  can  be  karmvl  from  the  gait.  When  a  child  does  not  b^in  to 
walk  until  it  is  four  or  five  years  old,  we  have  good  reason  to  suspect  some 
Berious  organic  affection.  One  of  the  most  csommon  causes  is  imperfect 
development  of  the  wntral  nervous  system.  If  the  gait  is  spastic  tlie  child 
drags  its  t^jcs;  if  sutlcriog  from  idiopathic  muscular  atrophy  it  waddles 
like  a  duck  {marcfie  de  carmrd) ;  if  poliomyelitis  has  caused  the  paiulystB 
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the  affected  limb  or  limbic  are  flatx^icl,  and  the  cblld  in  severe  eases  can 
move  from  place  to  place  ooly  by  the  use  of  crutches.  Of  course,  other 
signs,  such  as  atrophy  and  the  ele<'tritiil  reactions^  are  of  asiiistaiice  in 
niakiug  a  diau;uosis  of  the  uature  of  the  disease  in  any  given  case  iu  which 
the  gait  is  atfeeted.  A  spaf^tic  gait  in  childhood  is  usiuilly  indicative  of 
Little's  disease,  or  congenital  general  spasticity, 

A  stndy  of  knee-jerk  and  ankle  chjuus  and  the  other  so-calk*d  deep 
reflexes  is  often  a  matter  of  considerable  moment  in  the  examijiation  of 
children  for  nervous  disease.  The  knee-jerk  m  com monly  absent  in  diseases 
of  toxic  and  infections  origin j  aud  sooner  or  later  in  all  forms  of  multiple 
neuritis.  It  is  exaggerated  in  hysttria  and  in  various  forms  of  focal  disease 
of  the  bniiu  and  local  cei-ebral  arrest.  Normally  it  is,  as  a  rule,  a  little 
more  ai'tive  in  children  than  iu  adults,  aud  more  readily  elicited.  It  may 
be  hindered,  however,  by  involontary  cerebral  inbibition,  the  child,  so  to 
Bi^eak,  holding  the  limb  in  spite  of  itself.  It  is  often  necessary  to  secure  a 
nearly  oomph^te  relaxation  of  the  limbs  before  the  knwvjcrk  ran  be  obtained. 
Sometimes  the  child,  frightened  by  the  appeamnce  of  the  percussiou- 
hammer  and  by  the  slight  blow  on  its  jxitellar  tendon,  throws  its  rausclcfl 
into  a  state  of  exaggerated  sjxisticity,  and  a  careless  observer  might  easily 
be  led  to  make  the  statement  that  the  knee  jerks  are  absent  when  in  reality 
they  are  very  prompt.  If  the  child  is  old  enouglij  advantage  can  l)e  taken 
of"  reinforcement,*'  as  taught  by  Jendrassik,  Weir  Mitchell,  and  others  ;  it 
can  \ie  made  to  el  asp  its  hands  or  clasp  the  hands  of  some  one  near  by 
while  the  knee-jerk  is  Vieing  testetl,  anil  In  this  way  it  can  be  elicittn:!  when 
it  is  otherwise  difficult  or  almost  inj|K>ssible. 

Ankle  clonus  is  rarely  present  iu  the  nervous  diseases  of  cbihlreUj  but  is 
sometimes  noted  in  cases  of  cerebral  or  cerebro-spinal  arrest,  in  fbinl  disease 
of  the  brain,  in  caries  with  compression  of  the  cord,  and  in  lateral  sclerosis. 
When  present  the  pheuomenon  is  readily  evoked  by  stiddenly  flexing  tlie 
foot  dorsal ly  while  the  kuee  is  rested  on  the  other  iiand.  Care  should  be 
taken  not  to  frighten  youug  children  by  examinations  of  this  sort,  which  to 
them  sometimes  have  the  aj>j>earance  of  attempts  to  injure  them. 

The  plantar  rcHex  is  the  only  superficial  or  cutaneous  reflex  that  neetls 
consideration  in  the  discussion  of  the  symptomatology  of  nervous  diseases 
in  children.  The  retraction  of  the  foot  on  irritation  of  the  sole  is  absent 
in  most  (:*ases  of  the  iicriphcTal  nerves  and  in  tlmse  diseast^  of  the  spinal 
con!  that  are  due  to  h»sions  sotne where  in  the  course  of  the  reflex  arc 
which  joins  the  [jeriphery  with  the  spinal  centres.  When  tlie  lesion  is 
higher  tfian  the  level  through  which  this  arc  passes  the  reflex  may  be  exag- 
gerate<l,  although  this  is  not  as  constant  as  is  exaggerated  knee-jerk  under 
the  same  ci^cumstanet^s.  As  a  rule,  in  unilateral  brain-lesions  the  cutaneous 
reflexes  are  absent  on  the  jiaralyzed  side,     (Sachs,) 

A  knowledge  of  the  divci*se  rachitic  aftectious  of  the  nervous  system, 
as  well  as  of  other  portions  of  the  body,  is  of  much  praetieal  iu*))ortance. 
Oocasionally  infants  or  young  children  suffering  from  rickets  are  supposed 
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to  l>e  the  viiiinii?  of  mucli  more  serious  disease,  such  as  spastic  diplegia  and 
paraplegia  or  otiier  forms  of  |iara]ytic  disease.  A  form  of  raclutic  pscudo- 
pampJegia  has  b^t'H  descnl>ed.  These  rachitic  patients  are  ofteo  unable  to 
walk,  and  yt't  tliey  are  not  in  a  strict  sense  paralyzed,  as  they  may  be  able 
to  use  their  linilis  for  various  niovemeuts  when  io  the  sitting  or  lying  posi- 
tion. Genemlly,  if  the  possibility  of  the  presen<x?  of  rachitis  has  been 
recognized,  and  this  condition  is  really  present,  some  or  many  of  the  other 
signs  of  rickets  can  liC  discovered.  Deformities  of  the  spine,  of  the  rilis, 
or  of  the  limbs,  enlargement  of  the  liver,  tenderness  of  the  muscles,  and  a 
geneml  appearance  of  malnutrition  will  serve  to  open  the  way  to  a  correct 
diagnosis.  In  distinguishing  betvieeu  a  case  of  pscudo-piralytic  rigidity 
and  one  of  true  spastic  diplegia  it  needs  to  be  remcml>enxl  t!iat  the  former 
usually  follows  a  prolongetl  illness,  is  often  aasociated  with  evidence  of 
rickets  and  of  the  hydroccphaloid  state,  exhibits  spasms  which  are  fre- 
quently confiuo<l  to  the  hands  and  arms  and  which  are  intermittent  and  of 
brief  duration ;  while  the  latter  can  be  tmced  to  birth,  often  to  a  history  of 
difficult  labor  or  to  one  of  asphyxia  or  convulsions  at  birth.  The  spastic 
t^nditioD  may  iovolvc  botli  upper  and  lower  extremities,  and,  w^hile  it  may 
vary  in  intensity,  is  usually  persistent.     (Osier*) 

lu  conuec*tiou  with  the  study  of  cretinism  it  is  well  to  l>ear  in  mind  tliat 
a  jK^culiar  form  of  fetal  or  congenital  rickets  has  been  observed  in  which 
the  a|>pcarauees  are  very  similar  to  those  of  true  cretinism.  The  disease  is, 
in  fact,  a  f:>rm  of  rachitic  [jscudo-cretinism.  It  has  been  descriljed  by 
some  English  authorities,  and  one  or  two  cases  have  been  observed  by  me, 

Tlie  im|>ortance  of  the  recognition  of  rickets  t^nnot  be  overrated  when 
it  is  recalled  that  while  this  atrei-tion  is  araenal>le  to  trt^atment  or  even  prac- 
tical ly  to  cure,  the  diseases  with  which  it  is  confouudfHl  are  commonly  of 
an  incurable  tyi»e»  These  rachitic  patients,  retaixled  in  powers  of  station 
and  locomotion,  in  S|>eet4i  and  in  mental ity^  under  appropriate  treatment, 
which  should  include  fresh  air,  abundant  food,  ci>d-Iiver  oil,  and  prejm- 
rations  of  iodine  and  iron,  are  restored  to  health,  or  ratlier  are  given  heaUh 
and  strengtii  wfiieh  heretofore  they  have  not  possessed.  Tetany  in  ehildreo 
is  otvasionally  associated  with  rickets,  and  a  recognition  of  this  fact  will 
lead  to  a  proper  prognosis  and  treatment. 

The  forms  of  nervous  disease  which  follow  or  aocompany  infectious 
diseases  are  impc^rtant  in  tlicir  manifestatiousaud  in  their  results.  The  fact 
that  they  are  sumotimes  present  but  latent  in  children  should  never  be  lo«t 
sight  of  by  the  physician,  A  child  presenting  the  features  of  a  post- 
diphtheritic or  a  post-scarlatinal  paralysis  may  apparently  not  have  had  a 
precedent  history  of  Infectious  disease,  but  the  disease  may  have  l>een  latent 
and  thus  may  liave  escaj>ed  attention.  Often  inquiry  will  develop  the  fact 
that  other  (^uklren  or  adults  of  the  same  family,  or  others  liv^ing  in  tlie  same 
neighl>orhi»CKl,  have  been  suffering  from  some  form  of  infectious  or  conta- 
gious disease.  Pmgnosts  and  t  realm  en  t,  as  well  as  exact  diagnosis,  will, 
of  course,  be  much  assisted  by  attention  to  these  facta,     Occosionally  tlie 
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mistake  is  made  of  supposing  that  a  child  suffering  from  a  post-infectious 
disease  is  the  victim  of  some  form  of  arrested  dGVehipraent, 

A  few  vvoitls  slionld  be  said  aljotit  the  iisi*  u£  elect rieity*  This  agent 
has  a  definite,  although  limitixl,  diaguostio  place.  While  it  is  true  that  a 
comjTctent  neurohigist,  and  even  a  good  general  pmctitioner,  should  in  the 
vast  maiority  of  cases  be  able  to  make  a  diagnosis  Ijotb  of  the  nature  aud 
the  seat  of  the  lesion  causing  a  disease  of  the  nervous  system,  witliout  the 
aid  of  the  electrical  current,  nevertiieless,  with  its  assistance  such  diagnosis 
can  be  more  quickly  and  certainly  readied,  and  in  some  instanct^  it  is  the 
one  method  of  investigation  Avhit;h  absolutely  clinches  an  opinion  in  a  case 
otherwise  doubtful.  In  those  rare  cases,  for  instance,  in  which  the  question 
is  whether  a  form  of  monoplegia  or  hemiplegia  is  of  spinal  or  cerebral 
origin,  the  retention  or  the  alxilition  of  ele<'trical  responses  will  settle  the 
doubt.  In  several  instances  I  have  been  culletl  upon  to  decide  whether  a 
little  patient  was  suffering  from  an  obstetrical  paralysis — that  is,  a  [laralysis 
due  to  prc^ssuTO,  torsion,  or  other  injury  to  the  brachial  plexus  or  some  of 
its  branches — or  from  the  eflects  ot'  a  clot  or  a  form  of  arix?st<:'d  cerebral 
development.  The  careful  use  of  faradic  and  galvanic  tests  decides  in  a 
case  of  this  kind.  As  an  obstetrical  paralysis  is  peripbei-at,  the  partial  or 
total  reactions  of  degeneration  will  be  present  in  some  of  the  nerves  and 
muscles  atTL-etetl,  while  in  the  cases  of  foctd  lesion  of  the  brain  or  of  devel- 
opmental arrest  the  i*cactions  will  be  present,  although  in  the  latter  instances 
they  may  be  somewhat  altered.  Neuritis,  acute  anterior  poliomyelitis,  aud 
difluse  myelitis  cause  marked  electrical  changes,  and  it  may  he  total  dis- 
appearance of  reaction.  Idiopathic  muscular  atrophy  and  other  diseases 
peculiar  to  childhoiKl  also  caus<^!  changes  in  the  electrical  responses  of  the 
affected  nnLs<.'les,  the  nature  of  which  is  kuown  as  partial  degenerative 
reaction. 

The  greatest  service  rendcrt^l  by  electrieity  is  tlie  same  in  childhofxl  as 
in  adult  life, — namely,  in  ouabiiiig  the  practitioncj',  who  may  be  in  doubt 
in  spite  of  other  differential  points,  absolutely  to  satisfy  himself  as  to 
w^iether  or  not  a  paralysis  is  ceivbral,  spinal,  or  ]K'ripberaL  Electrieity  is 
also  of  more  or  less  value  in  the  differentiatiuii  of  hystericiil  from  organic 
paralyses.  Both  in  hysterical  and  in  cerebral  palsies  the  electric  reaetions 
are  normal  or  tmly  quantitatively  changed,  but  in  peripheral,  and  iu  those 
torms  of  spinal  pandysis  in  whir^h  the  nerve-roots  and  anterior  horns  are 
implicated,  changes  of  the  most  positive  character  are  present, 

Sachs  has  condense<l  the  electrical  t^onditions  present  in  the  different  affec- 
tions fnun  which  ciiildrcn  suffer.  They  are  normal  in  all  cerebral  diseases, 
excepting  those  of  cranial  nerve  nuclei ;  in  the  diseases  of  the  lat(!ral  and  pos- 
terior  columns  of  the  spinal  cord ;  in  functiimal  troubles  ;  in  mild  peripheral 
troubles  ;  aud  in  s<*mc  forms  of  muscular  dystrophy.  They  an^  distinctly 
alteretl  (R,  D.)  in  Inilhar  paralysis  (acute  and  chronic);  in  polioencephalitis 
superior  (Wernicke);  iu  poliomyelitis  (ae'utc  aud  chronic);  in  progressive 
amyotrophies;   in  amyotrophic  lateral  sclerosis;  in  myelitis,  but  only  in 
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muscles  irpresented  in  diseas^ed  level ;  in  gliosis  and  tumor  involving  tbe 
gray  matter ;  in  anterior  root-disease  (.nyphilis,  tumor,  etc.) :  in  vertebnil 
disease  (Pott's  disease,  tumor) ;  in  j>eripheml  neuritis  (traumatic,  rheumatic, 
toxic) ;  aod  in  some  forms  of  muscular  dystrophy. 

A  few  hints  and  suggestions  a^  to  the  tnetho<ls  to  lye  observed  in  the 
electrical  examination  of  children  may  prove  of  service.     Even  adults  not 
infiTqiiently  hx*k  with  alarm  ujxjo  an  clwtrlral  exam i nation,  and  this  k 
not  simply  becianse  they  fear  pain,  but  Ijec^mse  they  have  a  real  dread  of  the 
effects  of  electricity,  probably  founded  upon  their  ideas  of  this  force  as  seen 
in  nature  and   in  the  arts.      Physicians  are  not  always  cai'eful   in  their 
methcxls  of  application.    No  matter  what  the  strength  of  the  current  eventu- 
ally used,  a])plieation  should  always  at  first  be  wt^k,  and  should  l>e  in- 
cre.Lsed  very  gradually.     Abriijit  tninsitious  in  the  strength  of  the  current 
siiould  not  be  made,  as  tliese  cause  more  pain  and  give  more  shock  than 
strong  currents  slowly  applies!.     When  the  galvanic  current  is  use<l,  it  nuist 
be  remembered  that  the  sensations  are  of  a  burning  character  and  may  be  J 
espetiilly  painful  because  of  the  tender  skin  of  a  young  child.     Rheostats! 
or  eurivnt  controllers  w^iirh  allow  very  fine  gr^idations  of  the  stixaigth  of 
the  current  should  l>e  used.     The  elc»ctnxlcs  should  always  be  clean.     This 
IS  an  important  point,  not  only  for  hygienic  reasons,  hut  also  because  clean 
electrodes  t*ause  less  pain.    Not  a  little  of  the  pain  protluced  by  a  faradic  or  , 
a  galvanic  current,  and  particularly  by  the  latter,  is  due  to  the  jwlarizingj 
currents  which  take  place  on  the  surface  of  the  rheophores.     For  many 
cases,  but  not  ior  all,  the  faradic  current  w^ill  answer,  and  this  shonhl  he  ' 
used  by  preference  in  such  cases,  as  it  is  less  painful  than  the  galvanic. 
The  greatest  care  should  be  taken  in  the  use  of  the  gidvanic  current  to  thei 
heiid  and  neck  in  order  to  avoid  disastrous  results  to  sight  and  to  prevent 
the  ocxuuTcnce  of  syncope  or  other  serious  trouble. 
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The  above  title  was  suggested  l»y  me  for  a  rare  disease  affecting  several 
members  of  the  same  family,  and  eliaracterized  by  a  distinct  lack  of  mental 
development,  by  a  progressive  weakness  of  all  the  muscles  of  tlie  bo<ly,  and 
by  a  tiefeet  in  vision  (assodate<^l  with  changes  in  tlie  mactila  Uitea  and  optic 
nerve  atropliy)  terminating  in  complete  blindness.  The  disease  is  generally 
fatal  J  the  children  dying  as  a  rule  in  a  condition  of  cnmplete  raai-asraus 
^  before  the  end  of  the  SL<*ond  year  of  life. 

■  History. — In  1881  Waren  Tay  described  a  case  presenting  "  symmetrieal 
cfianp^  in  the  region  of  the  yellow  spot  in  each  eye  of  an  infant.  The 
child  was  twelve  months  okL  It  was  deficient  in  liolding  up  its  head  or 
moving  its  limljs.  There  wlis  weakness,  bnt  no  absulnte  paralysis  of  any 
part.  Its  eerebral  development  was  slow  and  poor.  At  the  first  exami- 
nation, ilareh  7,  1881,  the  ojitic  disks  were  apparently  healthy,  but  in  the 
regioti  of  the  yellow  spot  of  eaeh  eye  tliere  was  a  eonspicuouSj  tolerably^ 
diffuse,  large  white  spot,  more  or  less  circular  in  outline,  and  showing  at  its 
centre  a  brownish- red,  fairly  eirenlar  spot  contrasting  strongly  with  the  white 
patch  surroun^ling  it.  This  central  spot  did  not  look  at  all  like  a  hemor- 
rhage, nor  as  if  due  to  a  jiigmeut,  but  seemed  a  gap  in  the  white  patch 
through  which  one  saw  healthy  structures,"  The  autlior  likenetl  these  ap- 
pearances t^:*  those  that  one  is  familiar  with  in  eases  of  embolism  of  the 
central  artery  of  the  retina.  He  believed  the  changes  in  the  retina  to  be 
"  possibly  congenital/'  Five  months  later  another  examination  was  made, 
showing  that  the  disks  had  Iweome  atrophied,  bnt  that  the  changes  in  the 
macula  In  tea  were  the  same  as  before.  In  the  same  family,  aceoi-ding  to 
Wareu  Tay*s  later  reports,  three  similar  cases  had  occurred,  each  one  of 
the  children  pres<Miting  ocniar  symptoms  and  exhibiting  physical  conditions 
timt  were  similar  in  all  respects,  and  all  thre*^  dying  before  the  age  oC  two 
years.  This  peculiar  ophthalmoscopic  finding  w^ as  noted  by  Magnus,  Gold- 
zieber,  Wadsworth,  of  I?i)stou,  HirsehlxTg,  of  Berlin,  and   H*  Knapp,  the 

»  last-named  de8<*ribing  the  condition  as  he  saw  it  in  the  first  ease  of  my  own. 
In  1887,  without  any  knowledge  of  the  cases  described  by  the  oculists, 
I  publishtd  the  history  and  the  post-mortem  record  of  a  patient  suffl-ring 
_   from  what  ap^K'arcd  to  be  a  peculiar  lurni  of  idiix^y  associated  w4tli  blind- 

■  11^1 
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ness.  The  family  character  of  the  affectirjn  was  not  evident  until  a  sister 
of  my  first  patient  l)ecarae  similarly  atfec ted.  In  still  another  family  I  saw 
another  instance  of  this  atfeciion,  and  n^eived  the  histciry  of  three  other 
children  who  tuul  ijeen  atflicted  with  and  had  dif*d  of  this  dist^ase. 

Kintrdon,  of  Nottingham,  callal  attention  to  the  faet  that  the  rare 
condition  reported  by  the  oculists  was  [lart  of  the  disease  which  I  had 
described.  In  1894  Carter  collected  all  cases  of  this  disease  known  up  to 
that  time,  and  in  189(i  I  was  able  to  give  a  list  of  nineteen  cases,  of  which 
eight  had  come  to  my  own  notice.  Since  the  publication  of  this  last 
pajjcr  other  cases  of  this  sort  have  been  describe<J  and  publishetl  by  Hei- 
man,  Roller,  Koplik,  Peterson,  and  Hirsch,  In  Etirojie  fonr  cases  Iiave 
beeu  published  by  Kingdon  and  Russell,  and  one  by  Higier  in  Warsaw. 

The  following  is  a  recent  list  of  cases : 

BK3C 

Author  oft  OasEBVca.                                 B0Y8.  GXKi&     not  STAifiD. 

Tay  .   .    . 8  ..                1 

Sachs  and  Kijupp 2 

Kollor 2 

Kingdon .-       1  1                 .. 

Sttt'ba .      1  8 

Carter 1 

Mat^nus . .  I 

Wiid8worLh      ...♦......,..,.,  1 

Goldzii^hcr . ,                 1 

H  i  recti  berg  ,   ,    .  % ,.                 1 

n*?irnaii 1  .,                 ,, 

Koplik 1  1 

Higier  .   *        .    .    .        1 

Kingdon  and  Russell .    *     . ,  , .                 2 

StrouaJ!  (unpubliahed) 1                ^, 

Peter3L»n , .  1 

Hirech .       1 

Summary     , 9  14  6 

Symptoms. — The  children  affecteil  with  this  disease  are  bora  at  full 
terra  and  apparently  in  i>erfeet  health.  They  appear  to  do  very  well 
until  the  end  of  t lie  i]i^t  three  or  fmr  months  of  life  (|K>«sibly  a  little  later), 
when  the  parents  are  struck  by  the  fact  that  they  are  listless  aud  af>athetic, 
move  their  limbs  very  little,  and  have  some  disturbance  of  vision.  The 
child  is  not  able  to  hold  its  head  up  straiglit  nor  to  sit  np,  and  as  the  months 
go  on  exhibits  no  improvement  in  the  use  of  its  mnst^les.  The  muscles 
may  be  either  flaccid  or  spastic,  the  reflexes  may  be  normal,  a  triHe  snhnor- 
mal,  or  exatrgerated.  In  some  of  the  cases  there  is  unusual  sensitiveness 
to  touch  and  to  sound,  tlie  child  being  made  to  jump  by  the  slightt^t  noise 
oeeurrijig  in  the  room.  Convulsions  ai-e  rarely  present,  but  all  the  func^ 
tions  of  the  body  are  evidently  in  a  low  state  of  activity,  the  children  being 
sulyect  to  frequent  bronchial  attacks,  and  are  harassed  by  unusnal  feeble* 
neas  of  digestion.  An  examination  of  the  fundus  reveals  the  jieculiar  con- 
dition well  described  by  Tay,  as  noted  above.     (See  Fig.  1.)    There  is  a 
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but  this  difference  is  dye  chiefly  totlie  fact  that  in  some  instances  the  cortex 
of  the  braio,  in  others  the  pyramidal  tracts,  and  in  still  others  the  cerebelkr 
tracts  are  ini perfectly  develoiied. 

Ill  my  bciok  oo  the  Nervous  Diseases  of  Children  I  have  on  this  ac- 
count discussed  tlie  present  disease  in  counei'tioii  with  sucli  hertxlitary 
dis<3rdcrs  as  Friitlreich's  ataxia,  lK?re<litary  cerc1x*)lar  ataxia  (ty[>e  Nonne- 
Marie),  hereditary  spastic  paraly:^is,  and  tlie  like.  1  am  linnly  pei-snadcd 
that  its  affiliations  with  thc^se  are  very  close,  and  it  is  a  distinct  gain  to 
have  been  able  to  relegate  a  disease  like  aiiiatirotic  family  idiocy  to  it« 
proper  place  among  a  series  of  hereditary  affection s. 

Pathological  Anatomy. ^ — Up  to  the  present  time  our  knowletlge  of 
the  pathological  anatomy  of  this  disease  is  btised  np*>n  the  resnlts  of  two 
autoj3sics,  one  by  myself  and  one  liy  Kingdon.    (Sec  note  at  end  of  article.) 

In  my  first  ease  the  outer  snrfaceof  the  brain  exhibited  such  abnormal* 
ities  as  we  are  accustomed  to  associate  with  brains  of  inferior  development* 
I  refer  particularly  to  the  confluence  of  the  central  fis.-^ure  with  the  fissure 
of  Sylvius  and  to  tlie  CH>mplete  exiM)sure  of  tiie  islam  1  iif  Keil.  The  brain 
seemed  unusually  hard,  the  knife  fairly  grating  as  it  passc^l  through  the 
oortex.  The  most  ini|>ortaiit  cliauL^es  were  those  found  on  mitTuscopical 
exam i nation  of  sections  taken  from  the  frontal  lobes,  from  the  motor  area, 
from  the  base  of  the  third  frontal  involution,  from  the  fii'st  tcmiioral,  and 
from  a  part  of  the  (xx^ipital  ajR^x  of  each  hemisphere.  The  changes  to  be 
desfrilie<l,  although  a  little  more  pronouiu'cd  in  the  motor  region,  were 
foimd  in  every  part  of  the  bniin  examined.  It  was  pvssible  to  make  out 
the  various  layers  of  cells  in  the  cortex,  but  the  examination  revealed  the  fact 
that  in  a  seaivh  through  iuniuiierable  sectitms  only  a  few  of  the  pymmid 
cells  presented  anything  like  the  normal  appearance.  (Fig.  2.)  Of  well- 
de6ned  processes  there  was  scanely  a  trace.  The  contours  of  tlie  cells  were 
eitlier  rounded  or  elongated,  and  the  cell  protoplasm  exhibited  every  iwxssi- 
ble  change  such  as  we  note  in  degenerating  cells.  In  some  cells  there  were 
a  distinct  nucleus  and  uncleolns  surrounded  by  a  gnmular  detritus-like 
mass.  In  mnny  the  nucleus  was  pushi:*d  to  the  side  of  the  cell.  In  others 
the  nucleus  and  nucleolus  were  entirely  wanting*  Tliesc  changes  were  de- 
term  inetl  by  tlie  aciil  fuchsin  method*  With  the  present  more  improved 
methods  of  Nissl  and  others,  further  <:'hangi\s  will  no  doubt  be  made  evi- 
dent. In  Weigert*s  ppccimens  it  was  evident  that  the  white  fibres  were  but 
poorly  dovelopetl  and  that  tangential  fibres  were  nowliei-e  present.  On  two 
points  there  was  absolute  certainty, — viz.,  that  there  was  no  ti^aee  of  any 
previous  encephalitic  process,  and  that  the  blood-supply  of  the  cortex  was 
entirely  normal.  As  a  result  of  this  examination  I  crmcludcd  that  the 
changes  were  restricted  to  the  cells  and  jiossibly  to  the  white  fibres,  and  in 
the  absence  of  further  evidence  of  inflammatory  changes  t!ie  abnormalities 
of  cell -structure  were  interpretal  as  the  result  of  an  arrest  of  development 
followed  by  degeneration. 

In  the  second  auttjpsy  upon  a  case  that  differed  from  the  first  only  in 
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respect  to  the  greater  spasticity  of  the  paralyzed  limt^s^  the  same  changes 
were  foantl  in  the  cortical  cc41s.  There  was  the  same  absence  of  cver>*  en- 
ccphalitic  procesSj  and  there  was  in  this  second  cajse  distinct  evidence  of  a 
degeneration  in  the  spinal  portion  of  the  pyramidal  trai:'ts,  (See  Fig.  3*) 
In  the  pons  and  medulla  there  was  no  trace  of  any  degeneration  in  the 
jiyramidal  fibres,  nor  was  there  any  evidence  of  degenerative  condiiions 
higher  up  in  the  central  axis  of  the  brain.  Unfortunatelyj  the  retime  ctmld 
not  be  examineti  in  eitlier  case,  though  it  U  more  than  likely  that  the 
changes  in  the  retinae  will  Ije  found  to  be  developmental  in  character  and 
possibly  very  much  like  the  changes  in  the  eortieal  (X^ls.  In  my  second 
case  a  very  careful  examtnatit>o  was  made  of  all  the  internal  organs,  and 
the  important  negative  fact  was  established  that  there  was  no  evidence  of 
hereditary  or  at^qnired  syphilis. 

The  autopsy  performed  by  Kingdon  corroborated  the  findings  made  in 
my  two  cases,  and  he,  too,  discHivcred  a  marked  degeneration  in  the  second 
and  third  cervical  segmcTits  of  the  cord.  The  question  arises  whether  we 
may  interpret  it  as  a  defect  in  development.  In  my  own  ease  the  anterior 
pyramidal  tracts  were  not  affected,  and  Kingrlou  diies  not  refer  to  an  in- 
volvcment  of  the  pyramidal  tracts  in  the  pons  and  medulla  oblongata  of 
his  case.  While  he  inter [irets  this  to  be  a  ty]>iral  secondary  degeneration, 
I  cannot  as  yet  Inlly  endorse  this  view,  fur  I  believe  that  defei'tive  de- 
velopment has  considerable  to  do  with  the  ni>pi*arance  of  this  degeneration, 
ActHjrdiug  to  this  view,  we  ciiu  ally  the  <lis«Lse  with  the  endogenic  drs* 
eases  to  which  Strumpell  refers  in  which  degeneration  is  due  to  deflective 
development  (Anlagc.)  Such  developmental  defect  need  not  be  congeni- 
tal, but  may  appear  at  any  time  during  life.  In  the  dis<''aso  with  which  we 
are  concerned  the  defect  is  made  evident  in  the  first  year  of  life. 

Amaurotic  family  idiocy  should  not  Ijc  regarded  jis  an  isolateil  ttioagh 
interesting  disease,  bat  all  the  symptoms  and  the  anatomical  findings  sug- 
gest a  resemltlance  to  other  hereditary  family  affections. 

Treatment — Unfurtunately,  little  can  be  said  in  favor  of  any  thera- 
|>eutlc  measures.  In  several  eases  under  my  observation  I  have  hoped 
against  liope  that  by  most  careful  nni-sing  and  feeding  some  of  the  childrcn 
of  the  family  in  which  the  disease  is  endemic  might  esca[^^  but  up  to  the 
present  time  all  such  efforts  have  been  entirely  fruitless.  Kingilon  has 
suggested  the  use  of  thymus  extrar-t,  but  he  is  not  yet  able  to  state  that 
any  advantage  has  been  gained  thereby*  It  would  be  natural  to  infcr  that 
the  wisest  thing  to  do  would  be  to  avoid  bringing  such  chihlreu  into  tfat 
world  ;  but,  as  several  healthy  children  have  Ix^n  l)orn  to  pai-en<s  who  hav« 
had  one  or  two  children  afflictetl  with  amaumtic  family  idiocy,  advice 
bearing  upon  this  point  can  not  easily  be  given*  In  conclusion,  I  consider 
it  necessary  to  remind  the  oculist  that  tlu^e  patients  can  no  longer  he  re- 
garded  as  afflicted  with  a  rare  ocular  condition,  but  that  the  n<Mdar  con- 
dition, interesting  as  it  is,  is  merely  one  symptom  of  an  easily  rect»giiizable 
family  affection. 
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Note. — At  tho  meetini:  of  the  Amc'rican  Neurological  Associaiion  in  May»  1898  (see 
Journal  of  KervouM  and  Mental  Disease,  July,  1898),  Peterson  and  Hirsch  reportc?d  upon  two 
additional  cases  of  this  disea-^e  with  aubspics.  The  former  states  that  **tbe  brain  shows 
niacroscoplcally  and  micrtjseopieany  a  condition  of  defective  development;  in  his  case  the 
pathological  conditions  were  limited  to  the  nerve-celk  of  the  cort«x  and  medulla. "  Hirsch, 
whose  examination  h  the  mo-it  complete  yet  made,  corroborate^  the  findings  uf  Sachs  and 
Kingdon,  and  shows  in  addition  that  there  may  be  an  aflertion  *'  of  all  the  nerve-celli!  of  the 
mUirt  nenfous  si^ntcm,  ths  main  features  of  which  are  a  condition  of  obromatolyais  and 
other  degenerative  processes  of  the  protoplasm,  combined  with  c<:>n«dcrab!e  swelling  of  the 
c*'ll-hody  and  displueement  of  the  nucleus  towards  the  periphery  of  the  cell/'  The  neu- 
roglia and  Wood-vefiBcU  were  normal  (see  also  Hulden'g  account  of  the  condition  of  the  eyes 
of  Hii-sch'!!  patient,  same  number  of  Joxtmal  of  Nervowt  and  Mental  Disease). 


INTRACRANIAL  TUMORS. 


By   M.  ALLEN   STAER,  M.D.,  Ph.D. 


Ix  the  original  article  iipf»n  intracranial  tumors  (vol.  iv.  p.  551)  state- 
ments were  made  with  regaixl  to  tlie  relative  fro<jueacy  of  the  different 
varieties  of  tumors  of  the  brain,  their  most  eoramoii  situation,  their  etiolojry 
and  jiathology.  In  regard  to  these  snl)je<'ts  no  new  facts  have  been  elieited 
during  the  past  few  yeare,  and  t!ie  statements  there  made  have  merely 
rf>reivfxl  eonfirmation.  It  is  not  necessary,  therefore,  to  make  any  restate- 
ments of  these  suhjeets* 

Regarding  the  Rymptoma  of  brain  tumor,  it  is  now  possible  to  distin- 
guisli  sharply  lx^t\^'een  general  Sifrnptonis,  sueh  as  headaehe,  vomrtini*',  ver- 
tigo, double  optic  neuritis,  mental  dulness,  cliaugc^s  In  disposition  and  ]>ower 
of  attention,  geneml  convulsions,  restlessness  and  iusftninia,  irregularity  or 
slowness  of  the  heart-action  and  of  the  respiration,  jx)lynria,  glycosuria, 
ami  general  exhaustion,  which  are  producetl  Ijy  timiors  in  any  location  in 
the  brain,  and  heal  ai^mptomji  peculiar  to  timir^rs  in  definite  regions.  At- 
tention may  be  ealletl  to  a  general  symptom  Avhich  has  Ix^n  descril>c<l  by 
Maecwen,  antl  wliieli  appears  to  he  of  t^ime  value,  as  it  ha.s  been  confirmcxl 
by  other  autliors, — ^uamely,  a  diflTerenee  in  the  percussion  note  on  the  two 
sides  of  the  head  as  elicited  by  auscultatory  percussion.  Maeewen  states 
that  on  the  side  of  the  tumor  tliere  is  sometimes  found  a  clearer,  higlier- 
pitehe<I,  and  more  resonant  note  than  upon  the  opposite  side.  This  is  to  he 
elieiteil  by  perciission  with  a  rubber  hammer  made  at  syn) metrical  jK>ints 
U|wn  the  skull^  the  stethoscope  lieing  applied  over  the  forehead  in  the 
middle  line,  or  n|K>n  the  scalp  when  it  is  shavetl  at  any  point  in  the  middle 
line.  It  is  exf*cedingly  diflticult  to  compare  the  anscultatory  percussion  note 
of  one  side  witli  that  of  the  other  if  the  stf-'thoscope  is  shifted  or  is  applied 
to  the  hairy  scalp,  and  it  is  to  Ije  rememl)ere<l  that  in  children  the  pc.^reus- 
si<m  note  will  dilfcr  wry  mucli  il'  the  child's  lit»ad  is  snppoi*te<l  npin  a 
pillow  from  that  obtained  when  it  is  in  an  upright  {xusition  unsupjMjrted. 
Heuee  great  care  must  be  nse<l  in  eliciting  this  symptom^  and  a  great  deal 
of  reliance  is  not  to  be  placed  upon  it. 

It  has  long  IxTU  known  that  over  the  situation  of  a  stirfaee  tumor  ten- 
derness to  jiereii^ion  can  sometimes  be  elieiteil.  Horsley  has  shown  that 
pressure  u]»)n  the  head  will  often  produce  piiin  on  the  side  of  the  tnmor 
IISS 
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aud  in  its  vieiuity  ;  but  thiB  also  In  not  an  ab:3olutcIy  diaracteristic  symptom. 
Many  tumors  procluoe  a  tliiiming  of  the  skull  in  fheir  vicinity,  and  such  a 
thiutiiug  may  aci'ount  for  the  exisk^nw  of  t<?nclerness.  Thus,  in  a  cafse 
recently  Aeeii  with  Professor  Peiibmly  the  [mrietal  bone  was  found  to  lj€ 
reducLiI  to  a  trausluL-eut  thinness  o\'er  an  area  an  inch  in  diameter,  ait lioiigh 
the  tumor  in  the  brain  lay  an  inch  deep  Ijeneath  I  he  ap|mrently  normal  con- 
volutiun  of  the  superior  parietal  lobule  and  nowhere  tooehed  the  dura.  It 
isdiflienlt  to  explain  the  etFeet  of  surh  a  tumor  upon  the  hone,  but,  iiia.smuch 
as  the  thickness  of  the  l>one  everywhere  else  was  normal,  the  relation  could 
hardly  lia%'c  bet^i  an  accidental  one. 

It  is  to  ijc  noted  that  the  situation  of  the  headache  bears  very  little  rela- 
tion to  the  situation  of  the  tumor*  Thus,  in  a  case  of  well-marked  cere- 
bellar tiuiior,  tlie  tumor  lying  n[K>n  the  base  of  the  t*erel>ellam  upon  tlie 
right  side,  the  situation  of  the  hemlache  was  uniformly  frontal  and  bihiteml, 
and  in  a  case  in  which  tiie  tumor  wa^  removed  successfully  from  the  frontal 
region  the  hcadaclie  was  more  commonly  occipital  than  generaL  The  degree 
of  the  headache  ix.*ally  depends  upon  the  degree  of  distention  of  tlie  latcnd 
ventrielcs  with  fluid  ;  lor  in  two  *'ases  in  which  the  ventrirles  were  tapjied 
the  headache,  vomiting,  and  spasms  ceased,  though  the  tumor  was  not 
removed. 

A  stiiggering  gait  lias  until  recently  been  supposed  to  be  a  local  symp- 
tom of  cerelKdlar  dist*ase.  It  has  been  found,  however,  to  occur  in  tumors 
of  the  corpora  cpiadrigeniina  and  of  the  pons  Varolii  and  of  the  crura  wrebri 
wliicU  involved  the  rt^I  nucleus  of  tlie  tegnienttini.  It  ha,s  also  been  noticed 
by  Bruns  in  cases  of  tnmor  of  the  frontal  lobes,  and  this  fact  has  l^een  con- 
firmed l»y  Senas,  IHiikler,  and  Hernieuidas,  and  by  myself  in  three  cast's,  la 
a  recx'Ut  monograph  on  brain  tumors  Bruns  has  pointed  ont  the  difterential 
jMiiuts  between  ataxia  of  eerelKdlar  origin  and  ataxia  due  to  tumoi-s  iu  the 
frontal  IoIm^s.  He  shijws  tliat  in  cerebellar  ataxia  hemiplegia  very  rarely 
develops,  and  if  it  does  it  usually  is  ass^jiiatcd  with  some  disturbance  of 
tije  cranial  nerves  on  the  opposite  side  from  the  liemiplegia*  There  is  no 
temlerncss  over  the  frontal  region  to  [^K»rcnssion  or  pressure.  Ojrtic  neiyitis 
witli  hemorrhages  into  tlie  retina  occurs  very  early  in  the  c<)urseof  the  disease 
and  is  attended  by  blindness.  Vomiting,  vertigo,  nystagmus,  and  slowness 
of  pulse  develop  early  in  cereljelhir  disease,  while  mental  symptoms,  such 
l|9  duluess,  apathy,  and  emotional  disturbance,  conic  on  late.  In  ataxia  or 
Slo^^ring  g-ait  due  to  fronted  loljc  Icsicm  hemiplegia  or  monoplegia  occurs 
early,  and  mental  dulne^s  or  emotional  disturbance  may  be  among  the  first 
symjvtoms  to  ap|xar.  Ataxia  or  staggering  gait,  therefore,  mtist  lie  consid- 
ered a  general  symptom  of  bniin  tumor,  and  its  localizing  vahie  must 
dejM:"nd  largely  upon  its  combination  with  other  general  or  local  symptoms. 
Another  fact  of  interest  in  regard  to  the  general  symptoms  of  brain  tumor 
whicli  has  Ijeen  elicited  by  a  more  i-areful  study  of  tlicse  crises  within  tlie 
post  few  years  is  tlieir  great  variability  ;  the  attacks  of  vomiting  and  ver- 
tigo are  always  intermittent  and  oocasionaL     The  headache  may  also  dis- 
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a|>p<^ar  for  a  con.siderablo  time,  and  often  the  optic  neuntif^  mi:: 
a  staiid'Still  for  several  wt^*ks»  The  mental  c3onditi(m  also  \.t: 
time  to  time.  It  has  been  sopposed  that  this  variability  in  the 
symptoms  is  due  tt3  variations  in  the  elrculatlon  in  the  bmin  or  to  ■ 
varying  degree  of  oerebml  cedema  produced  by  the  pressure  of  the  tumcir. 
I  have  noticed  at  operations  that  in  &(jme  cases  there  vras  a  giral  mxu- 
niulation  of  seroiH  fluid  beneath  the  pia  in  the  vicinity  of,  and  itl 
distance  from,  the  brain  tumor,  while  in  other  cases  the  bmitt  wb« 
ably  dry  and  showed  no  evidence  of  OBtlema,  The  same  fact  Itm  abo 
Qotiitxl  at  autopsies.  It  is,  therefore,  evident  that  fmni  unknown 
turnors  may  pnjduce  a  variation  in  the  degree  of  serous  effusion  within 
meiiingi's  and  in  the  ventricles,  and  the  mast  reasonable  explanation,  ihen?- 
fore,  for  this  variability  of  the  general  symptoms  is  the  var>-ing  condition 
of  seruus  effusions  within  the  cranium.  It  is  well  known  tliat  the  geneol 
symptuin:^  in  tumors  of  the  iKJsterior  cerebellar  fossa  are  more  ioteowaBd 
rapidly  developed  than  those  of  tumors  in  the  frontal  lobcs^  and  it  m  ulso 
kuuwu  that  distention  of  the  ventricles  by  serous  fluid  de\ielops  aurlier  io 
such  cases. 

For  a  study  of  the  local  symptoms,  spasm  and  paralysis,  alteratiooi  of 
reflex  actii>n,  par»sthesi*T,  disturbaue*^  of  touch,  jiain,  temperature,  wai 
muscular  sense,  ataxia,  hemianopsia,  double  visi  >n  and  ocular  ]iaraly^ 
disturbance  of  e<|uilibnum,  and  of  the  ai^ts  of  swallowing,  n^pinttion,  and 
articulation,  vaso-motor  disturbaure,  polyuria  and  glycosuria,  defects  of  hn- 
guage  and  of  memory,  and  8ymi>toms  referable  to  one  or  more  of  the  crnnii 
nerves,  the  reader  is  referred  to  the  original  article  (vuK  iv*  p.  .VJl), 
stat«?ments  in  that  article  regarding  local  symptoms  of  tumors  in  variooi 
regions  of  the  brain  have  received  ample  confirmation  duri'^  '  lAfew 
yeai*s,  l>ut  it  can  not  be  said  that  many  new  facts  have  beci!  u    Bol 

little  progress  has  been  made  in  the  local  diagnosis  of  cerebral  disc^ar  a 
the  j>ast  eight  years. 

Two  loiiil  symptoms  not  formerly  described  liave  been  receatly  t^ 
conlcd.  In  tumors  of  the  temfvoro-occ^ipital  region  nenr  the  base  of  tht 
bmin  lying  just  alx)ve  the  petrous  portion  of  the  temjx^ral  biine  the  diselM 
destroys  the  association  tract  between  the  occipital  and  tcm|K>ral  regions 
This  pnxluct^  a  form  of  aphasia  which  has  Ijccti  t'allixl  optical  aphtaai  hf 
mme  aud  visual  amnesia  by  others.  It  is  cliaracterixed  by  the  follovrtif 
condition.  The  patient  can  understand  what  is  said  to  him  ami  cun  tJk 
f["e<^ly,  though  he  avoids  jiroper  names  and  nouns,  giving  dcticrtptiom  of 
things  instead  of  naming  them.  Thus,  he  describes  a  knife  or  aciieoii^ttf 
a  thing  you  cut  with.  He  is  able  to  read  and  write,  but  when  an  d^Ot 
is  shown  liim  he  is  not  able  to  give  its  name,  althongh  be  reoogotM  lh» 
name  when  it  is  spokcji.  If  an  object  is  named  he  is  tinable  to  call  tk 
jiirturc  of  it  to  his  mind^^  though  he  recogn!w»s  the  picture  ad  dislinci  fiwi 
tither  pictures  when  it  is  shown  him.  Thus,  if  a  watch  is  nhoWD  to  tl* 
patient,  he  is  unable  to   remember  the  word  watch,  but  will  aa?  '*»»'* 
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when  asked  if  it  is  a  key  or  a  chain,  aod  **yes*'  when  askcit  if  it  is  a 
waU*h.  If  he  is  asked  to  call  to  miud  a  vase  he  may  be  unable  to  do  so, 
but  if  askcil  %vhether  it  looks  like  a  clock  or  a  niutdi-safe  he  will  say  *'no/' 
and  w^hon  a  vase  is  pointed  to  he  will  assent,  re<.:ogniziug  that  as  corre- 
s|K>uding  to  the  objeet  named.  This  symptom  implies  a  Ijreak  in  the 
assoc'iatiou  tmets  between  the  occipital  and  tiie  iirst  au<l  second  t^^mjioral 
convolutions,  and  beoce  implies  a  lesion  within  the  whitf  mutttT  of  the 
temporo-oceipital  region  upon  the  left  side  in  right-handed  |>ers^ms,  and 
upon  the  right  side  in  letl-handed  peiisonfl.  It  is  a  sympt^jiu  which  hiis 
been  more  fref|Uently  noticed  in  abscesses  of  the  brain  secondary  to  ear 
disease  than  in  tumors.  This  tract  is  shown  in  Fig.  1,  which  demonstmtes 
the  association  tracts  in  the  bmin.     It  is  marked  K 
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The  aor^ciatlon  trurt-  ^f  n,.  \,  between  a^ftcisnt  convoluikin*;  B,  iKitwecn 

frontAl  antl  ociilpilftl  lobes;  C,  between  frontal  and  lemporal  lotK^,  the  clngultiiin;  D,  be- 
tween ttiLLiporal  aiHl  froutu)  lobes;  £,  between  occipital  and  temporal  lob«s;  CN,  caudate 
nueloui;  OT^  optic  IhEklamiii. 


The  second  local  symptom  which  I  desire  to  record  is  a  i>ecnliar  t^'^pe 
of  sfmsm  o(M-uiTjng  in  cerebellar  disi'asc,  I  have  nnticwl  it  in  f<iur  patients 
who  liave  had  cerebellar  ttimors.  The  spasm  is  not  a  general  convnlsionj 
though  there  may  be  sndden  twitc^hing,  symmetrical,  bilateral,  of  arms  and 
legs  of  slight  extent,  and  a  rigidity  of  the  spine.  It  may  come  on  in  bed, 
and  is  mm^  iVern»ent  early  in  the  morning  on  waking.  If  it  oecni-s  when 
the  patient  is  standing  it  results  in  a  sudden  collapse  and  fall,  and  the 
^ptttient  is  unable  to  pick  himself  up,  there  being  apparently  a  sndden  sus- 
pension of  the  general  sense  of  fHjiuliliriinn.  A  spasm  hists  tw^o  or  three 
minutes  and  then  subsides  gradually  with  subsequent  feeling  of  weakness 
and  prostration  which  may  last  for  several  honi^.  Usually  it  is  not  at- 
tendixl  by  loss  uf  conseionsness,  and  it  has  never  been  preceded  by  any 
aura. 

The   diagram  Fig,  2  shows  the  situation  of  the   various  functional 
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Tlie  facts  known  witli  regard  tu  lutiil  diagnosis  have  been  utilizal  as 
guides  to  the  surgical  treatment  of  the  disease.  And  it  is  jmrticularly  in 
regard  to  treutmeut  by  surgiail  ioterfereoce  that  the  original  aitiele  pub- 
lished in  1890  requires  additional  statemeuts* 

In  a  disease  so  unifonuly  iatal  as  brain  tnnior  any  measure  which  oiiV^rs 
the  slightest  hojie  is  to  be  considercil  with  favor,  and  although  it  is  an 
undoubted  tact  that  tiie  experience  aceumulatttl  duriug  tlie  past  fitk'en 
years,  since  the  iirst  tumor  of  the  brain  was  removed,  has  taught  great 
caution  in  giving  prognosis  regarding  the  result  of  such  operations,  yet  it 
must  be  statixl  that  in  every  ease  of  brain  tumor  it  is  necessary  to  eonsider 
the  question  nf  the  possibility  of  surgii-al  inlerfei-euce. 

It  must  hi}  adnuttcil  that  an  operation  is  possible  in  only  a  small  per- 
centage of  tumors  of  the  braiu.  From  a  large  eollei-tion  of  eases  I  tfunk 
it  may  be  stattid  witli  precision  that  about  seven  tumors  out  of  a  hnudred 
can  l»e  succ^essfully  removed.  There  are  a  number  of  sin-geons  who  have 
advocated  tlie  i"eraoval  of  a  part  of  the  skull  in  every  cose  wliere  a  diag- 
nosis of  brain  tumor  is  made,  irrespective  of  the  possibility  of  locating  the 
position  of  the  tumor  or  of  remuviug  it.  The  obj*3ct  of  such  au  operation 
is  to  iflieve  the  intracmuial  pressure  produced  by  the  growtii  of  the  tumor^ 
and  thus  to  mitiL![ate  the  su tiering  protlnced  by  the  headache  and  geneml 
symptoms.  Park  and  H^irsley,  Ni>rton,  McCosh,  Keen*  Weir,  ami  others 
have  reeordeti  cases  in  which  a  great  amount  of  relief  from  these  symptoms 
was  obtainal  incidentally  to  an  ni^eratiuu  in  which  the  tumnr  was  mtt 
removed,  and  I  can  myself  con  firm  this  statement  in  several  eases  which  I 
have  seen.  I  should  hesitate,  however,  to  advise  such  an  o[)emtion  merely 
for  the  relief  of  symptoms,  for  it  is  not  witliotit  dnuger  in  itself,  it  is  not 
sure  to  decrease  the  amount  of  sulferiug,  and  its  ultimate  result  can  only 
be  to  prolong  life.  Diller  and  Alficit  have  operated  under  these  eireum- 
stanc^cs  without  producing  the  desired  result.  It  has  lx»en  stated  by  Horsley 
that  such  a  relief  of  iutracninial  pressure  may  result  in  the  cessation  of  tlie 
growth  nf  the  tumor,  and  he  has  rewnled  two  cases  in  which  the  operation 
was  folio wetl  not  only  by  a  subsidence  of  the  symptoms,  but  also  by  a 
progressive  and  fiermanent  recovery.  Tliis  exiKirienee  has  Ijeen  et>nfirmed 
in  a  case  of  eerebcyar  tumor  by  Wilson. 

The  cases  in  which  an  opemtion  is  to  be  undertaken  without  hesitation 
are  those  in  wliicli  the  diagnosis  l)oth  of  t!ie  existenet^  of  the  tumor  and  of 
its  liMUtion  in  an  atwssible  position  can  be  j^n)sitively  reached.  All  corti- 
cal tujuors,  therefore,  of  the  hemispheres  are  oi>en  to  operation,  and  inas- 
mucli  as  the  local  symptums  of  tumors  in  tiie  frontal,  central,  parietal, 
occipital,  and  letl  temporal  c^juvolution  are  eom|^aratively  clear,  there  is  no 
reason  why  in  any  ease  in  whicli  a  tumor  is  thouglit  to  lie  in  these  parts  an 
operation  should  not  be  undertaken.  The  local  symptoms  of  brain  tumor 
should,  therefore,  he  very  carci\dly  studied  in  any  case  where  a  tumor  is 
8ns|KX'ted,  and  Jijr  a  eonsideratiou  of  these  symptoms  the  reader  is  relcrrcd 
to  the  original  article. 
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Gmtiting  that  the  tumor  has  been  properly  diagnosti(viti*d  ainl  jm»|*rflv 
locattHl,  thv  diiiiiccs  of  a  siict^essful  operation  require  ccmsidn-jiticm,  Tkcit 
is  no  question  that  »uch  operations  are  more  liable  to  bi"  siioi^eMfttl  to  tlir 
hamls  of  siirgeoiii*  who  have  had  !^.>me  experience  in  dealing  with  the 
gery  of  the  head  ;  thus  the  hirgest  itf^iTentage  of  suceest^ful  o)M.*ratiuii» 
of  rea>veri«:^  has  been  recorded  by  those  who  have  Imd  the  Iftii^cst  nxp^ 
rienee.     Tins  might  apjrear  tt>  lx>  a  truism,  and  yet  in  an  •  -^i  i^hum 

delicacies  are  gi'eat,  and  whose  dangeiir?  are  many,  it  is  a  :.,  :  ..iicheni- 
not  be  too  fully  emphasized.  The  kind  of  o]>eration  undertaken  to  isnr 
ease  is  a  matter  of  importance*  The  American  and  Gf^rnmn  sar^^eooi 
ajjpear  to  have  adopted  the  method  of  Wagner  of  opening  the  ^ktdh  TUi 
method  consists  in  makmg  a  liorseBhoe-shai>ed  groove  with  a  small  n^ntg^ 
in  the  skull  after  a  similar  incision  tlirfjugh  the  mil  partes  utKJ  tlm 
cutting  through  the  skull  along  the  groove  with  a  ?harp  ehi.sc*!,  fiimtit 
raising  this  Hup  of  seal  p  and  skull  together  by  fracturing  the  short  litiibiif 
bone  between  the  ends  of  the  incision.  This  methfxl  gives  aecefti  teis  kigt 
aix*a  »»f  bniin,  and,  inasmuch  as  many  tumors  are  found  to  be 
extent  than  was  at  first  suspected,  its  eonvenienoe  is  evident*  Aa 
can  readily  be  replaeetl  and  ejisily  unites  after  tlie  oiieration,  no  deffd  isUk 
in  the  skull  subsefiuont  to  tlie  removal  of  tlie  tumor.  The  tira*^  taken  op 
in  such  cliiselling  of  the  skull  is  not  longer  than  that  required  for  a  irephizii 
oix^ning  and  subsecpient  enkirgement  by  njngenr,  though  tliis  latter  mdfael 
is  preferrcil  by  some  oix^rators.  Horsley  and  iM:>me  English  an<i 
8urge<uis  prefer  to  remove  a  considei*able  square  section  of  the 
meanni  of  saws.  Home  surgeons  have  used  tJie  dental  engine  for  this  hmf 
incision.  If  the  bone  is  removed  by  trephine,  by  rongeur,  or  by  s»w,  itk 
not  replaced  after  tlie  o{KM*ationj  and  hence  a  defect  in  the  skull  readtt^ 
which  is,  however,  as  a  rule,  t^nc^.'aled  by  the  growth  of  hair. 

The  chances  of  success  in  removal  of  tumors  are  largely  ioiiiteiiced  bf 
the  variety  of  tumor  whicli  is  found.  8sn*eomata  winch  are  emapsulllid 
and  which  are  attachcil  to  the  dura  and  dimply  comprc*>s  the  bmin  arednii 
which  are  most  easily  rc^movedj  and  in  the  list  of  successful  opemttoDB  wbm 
the  patient  has  i-eoovenil  entirely  from  the  j=ymptoms  this  has  bceotbeUBl 
of  tumor  which  has  been  taken  out.  Gliomata  are  occasionally 
lated,  as  aix?  also  glio-sarcomata,  and  when  the  limitation  between  tbelt 
and  brain  tissue  is  quite  distinct  success  has  attended  their  removal*  fs 
many  casc*s,  however,  there  is  no  line  of  demarcation  Wtween  tumor  tifliM 
and  the  brain  in  these  two  varieties  of  tumor.  Under  these  rin^uioitaiMA 
it  is  sometimes  possible  to  cut  out  a  weilgc-^haped  fM>ctioti  of  the  lomor^liitf 
in  other  cases  where  the  vessels  throughout  the  new  growth  are  V€r 
ous  and  very  brittle  it  is  im[>ossible  to  attempt  its  division.  Tfaos  in 
in  whif'h  I  [lave  directed  an  o[K'mtion  it  has  l>een  evident  on  eEpwniE  tkt 
hmiii  thjit  there  was  present  a  diffuse  iufiltnitiug  and  very  vaaenlur  frliosi 
without  ('apsule^  and  in  bc»th  these  eases  the  hemorrhage  cnoaeqaeot  upum 
the  manipulntion  of  the  surface  of  the  bmiu  has  been  akmung,  and  it  bm 
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beco  impossible,  on  account  of  the  heim>rrliage,  evcu  to  aUompt  a  removal 
of  tlic  growth.  Cystic  tumors  are  easily  evacuated,  hut  uuless  the  evatni- 
atioij  of  the  cyst  is  followed  by  an  extirpation  of  its  wall  nothiug  perma- 
nent is  aet'omplishcM.1.  There  are  often  sarcomatous  elements  in  the  wall  of 
a  cyst,  and  there furo  retnirrenee  of  ttie  tumor  is  to  be  exjieetid  unless  the 
entire  cyst-wall  is  remove<l.  This  o[K*ration  h  sometimes  difficult  on  account 
of  the  hemorrhage,  A  fewaises  of  aogioniu  have  !)een  smx-essfully  treated 
by  operation  :  all  the  vessels  lending  into  tlic  tumor  have  been  tied,  and 
then  the  tumor  itself  removed.  Tubercular  tumor?  are  not  frefjuently 
oixntited  upon,  tk?  the  prognosis  for  ultimate  recovery  is  so  bad,  and  it  is  not 
uneommon  to  find  secondary  lubereular  meningitis  or  more  than  one  tumor 
in  suc!ieasL»s,  Gummy  tumors  eaii  often  be  absoibed  by  anti syphilitic  treat- 
ment, and,  as  tins  treatment  is  usually  given  a  trial  l>efore  any  operation 
is  thought  of,  such  tumors  rarely  re^piire  operative  interference.  A  gummy 
tumor  is  generally  so  diifnse  that  its  removal  is  [mrtieularly  difficult.  It  is 
evident,  therefore,  that  the  prognosis  in  any  case  of  operation  for  hmin 
tumor  cannot  W  ]>ositively  given  until  tJie  variety  of  the  tnmor  is  ascer- 
tained  at  the  oi>eration,  and  it  is  also  evident  tliat,  but  a  small  percentage 
(about  one-sixth)  of  the  tumors  being  of  the  sarcomatous  varictyj  it  is  in 
but  a  few  of  the  eases  that  success  is  to  be  exiKH^ted. 

In  regaixl  to  the  results  thus  far  obtained  from  opcmtivc  treatment  of 
brain  tumors,  the  following  table  displays  tlie  recent  stiitistics : 

Thbte  of  RestUti  of  Qperatioftafor  Brain  Tumor, 

CCBCBRAL.     CXBEBELLJJI.     TOTAt. 

TotAl  number  of  c*asc«  openUed  upon  for  tumor  of  the  bnim  .    liiB  29  187 

CuA^fi  in  wliich  tumor  wus  tiot  fountl     .,,,,.....,      4^)  11  57 

Ca^es  in  wliith  tumor  wu«  found  but  n^movul  wus  iinpossibJc  .5  2  7 

Cases  in  which  tumor  wiis  removed  hut  patient  di(^     ....     85  8  48 

Cues  in  which  tumor  was  removeil  tiiid  paticiiit  recovertHi   .    ,      72  8  80 
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ARSENICAL  POISONING.-LEAD  POISONIlC 


By  J.  J,  PUTNAM,  M.D. 


Definition.^ — This  review  will  represent  tJie  faet^  on  the  stibjeet  of 
chrouic  arsenical  poisoning  which  have  accumulateil  since  tlie  publication 
of  voL  iv*  of  this  work. 

History* — The  only  portion  of  the  history  of  arsenical  poisi»uing  which 
is  of  actual  imiwrtance  in  this  ctmuection  is  that  which  relates  to  poisoniog 
by  this  substance  when  used  as  a  medicine  and  in  the  domestic  arts.  In  the 
first  edition  reierences  were  given  to  the  more  imjjortant  ci>ntributions» 
coming  mainly  from  Swedish,  English^  and  American  sources^  showing 
that  all  our  accumte  knowletlge  on  tht^se  subjects  has  been  accumulating 
dnring  the  past  thirty  yeai's.  We  are  fortunately  able  to  add  that  the 
dangers  there  all nd<xl  to  have  considerably  diminished  within  tiie  past  few 
years  in  cnnseqnencje  of  tlte  spread  of  knowledge  and  interest  in  the  ct)m- 
munity  and  among  manufacturers.  This  is  es[>ecially  true  as  r^ards  the 
danger  of  poisoning  from  wall-papers.  Cases  of  this  sort,  however,  are 
still  published  from  time  to  time,  and  it  is  to  be  i-eeoixled  that  a  contribu- 
tion of  great  importance  has  been  made  to  oor  knowledge  of  the  way  ia 
which  tliiB  sort  of  ex(>osure  leads  to  harmful  results  through  the  researches 
of  a  unmljcr  of  chemists,  esi>ecially  Hambcrg,  Gosio,  and  Sanger.  These 
researches  have  made  it  evident  tJiat  volatile  ai-senical  compuimds,  the  ex- 
istence of  ^vhieh  had  long  been  suspectctl,  may  actually  be  formed  frora 
arsentctal  wall*pai>crs  under  the  conditions  in  which  they  are  found  in  our 
houses. 

Etiolog^r. — Besides  the  articles  mentioned  in  the  first  edition  of  this 
w^ork  as  being  sources  of  possible  areenical  poisoning,  it  is  worth  noting,  if 
only  for  cani|)lctcucss's  sake,  that  coaled ust  and  even  the  dust  of  streets 
contain  minute  quantities  of  arsenic.  It  is  very  improbable  that  actual 
jioisotiiiig  ootMirs  from  this  source,  but  it  may  \yc  that  this  expiisure  helpe 
to  account  fur  the  fre<jueney  with  which  traces  of  arsenic  are  found  in  tlie 
urine  of  persons  in  health. 

It  lias  always  been  considei-ed  a  mysteiy  how  any  one  brt^athing  inter» 
mitten tly  the  air  of  a  room  hung  with  wall-paper  coiitaining  a  few  grains 
of  arsenic  to  the  square  yai^,  and  that,  perhajis,  in  such  a  form  that  the 

surface  could  not  easily  be  detached,  could  absorb  enough  of  the  poison  to 
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be  seriously  affected,  and  the  difficulty  of  forming  ati  adequate  explanation, 
coupled  with  tlie  vague  cliaracter  of  the  symptoms  in  many  of  the  recorded 
cases^  lia-s  led  many  excellent  observers  to  scout  the  idea  that  the  interpre- 
tatjou  utferetl  wa-^  the  correct  one*  NeverthelcfiSj  the  ciixiumstautial  evi- 
dence seemed  fairly  conclusive,  and  the  suggestion  was  heanl  from  several 
quarters  that  we  had,  ijerha[>s,  in  these  cases,  poisoning  with  a  form  of 
arsenical  eooiiwuud  hitherto  but  little  knuwn ;  though,  in  fail,  the  re- 
searches of  various  chemists  previous  to  1892  had  seemed  to  diminish  rather 
than  increase  this  probability.  In  1892  Gosio  published  a  series  of  experi- 
ments showing  that  various  common  moulds  may  grow  on  ai-senical  culture 
grounds  and  may  set  free  arsenic  in  a  volatile  form.  These  researches 
were  taken  np  afterwards  by  Professor  C.  R.  Sanger,  now  of  St.  Louis, 
and  his  results  were  published  in  the  Proceed  logs  of  t!ie  American  Acad- 
emy of  Arts  and  Sciences,  vol,  xxix.,  1894.  The  monogniph  contains  a 
complete  review  of  the  previous  work  done  on  tliis  subject,  the  more  im- 
portant part  of  wliich  is  also  referred  to  in  a  paper  by  Dr.  F.  C  Shattuek, 
published  in  the  Bodon  3Iedical  and  Sur(/ical  Joitnud^  voh  cxxviii.  p.  540, 
which  gives  an  excellent  review  of  the  whole  subject  from  the  stand-jK)int 
of  the  pmcticid  physician. 

In  bricfj  the  facts  as  developed  by  these  investigations  arc  as  follows: 
A  variety  of  common  moulds  (Penicillium  brevicaule,  Mucor  mucedo,  As- 
pergillura  vircns,  and  Aspcrgillum  glaucuiu)  find  conditiuns  favoral>Ie  to 
their  growth  on  organic  sul)srance9  containing  arsenic  in  small  or  muderate 
quantity  in  the  presence  of  moisture  and  of  a  temperature  of  from  60°  to 
95**  F.  Under  these  circunistaoces  a  volatile  compound  of  arsenic  is  set 
free  tfic  nature  of  which  is  so  far  unknown,  though  it  may  be  a  derivative 
(arsen  i  c  pe  n !  o:f  i  de). 

It  is  not  claimetl  that  tlie»e  investigations  set  entirely  at  rest  the 
doubts  as  to  the  occurrence  and  exact  character  of  walbi>a])er  jjoisoning, 
but  it  seems  not  improbable  that  we  cannot  directly  transfer  the  knowledge 
of  tlie  absorption,  elimination,  and  action  of  better  known  arsenical  com* 
pounds  to  the  r:»ase  of  the  com [la rati vely  unknown  volatile  substance.  A 
possible  explanation  is  also  aftbrdetl  by  this  discovery  of  the  fact  that  pajiers 
containing  snjall  cpiantitiea  of  arsenic  sometimes  appear  equally  important 
as  sources  of  jwisuniiig  with  tliose  containing  larger  rpiautitics. 

The  more  ra^ent  facts  with  regard  to  arsenical  medication  as  a  cause  of 
poisoning  will  l>e  referred  to  umler  Symptomatology,  in  so  far  as  they  con- 
cern the  cases  of  cliildren. 

Symptomatolog'y.^ — In  spite  of  the  diminished  danger  from  poisoning 
by  wall-paper  and  fabrics,  due  to  increased  care  on  the  pail  of  the  manu* 
facto rers,  new  cases  are  still  from  time  to  time  reported.  Such  a  case  is 
described  by  Heurik  Berg,^  The  patient  was  a  male  infant  of  ten  months, 
who>  in  spite  of  good  care,  suflered  from  i>rogrcssive  impairment  of  nutri* 

»  Ei™^  xvL  10,  1802.  Abstract  ^veti  by  WaUer  Berger,  Jabr.  f.  Kinder. » P^yck 
Erzitfhung,  Bd.  xxxv.f  1898,  8.  339. 
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tioD,  emaciation,  thirst,  and  liad  foul  and  frequent  di^harges.  Sores  ap-  = 
peared  around  the  month.  The  \vall-pai>era  were  found  to  be  strongly 
arsenical,  but  in  spite  of  the  fact  that  the  family  moved  out  when  this 
discovery  was  made,  the  child  grew  worse  and  died.  No  autopsy  was 
allowed.  The  mother,  iather,  and  a  siater  of  the  mother  are  said  to  have  1 
presented  symptoms  which  could  l>e  explained  by  chronic  arsenical  poison- 
ing and  seemed  to  be  related  to  occupation  of  the  susjiected  room. 

Dr.  F.  C*  Shuttuck,  in  the  {>ai)er  above  alluded  to,  cites  a  series  of 
cases  obscrvctl  in  an  infaut  asylum  by  Dn  C.  P.  Putnam.  The  symptoms 
consisted  of  progressive  ansemia,  suppuration  of  the  finders,  slight  dis- 
charge irom  tlie  ears»  and  broueliitis,  ending  in  two  c*ases  in  death.  Sores 
also  occurred  on  the  fingers  or  elsewhere  among  the  nurses.  It  was  fiimlly 
discovere^l  that  all  the  nurse?  in  the  asylum  were  wearing  dresses  made  of 
a  blue  cloth  provided  by  the  institution.  This  cloth  was  found  to  cvrntain 
much  arsenic,  and  the  dresses  were  thoroughly  washed  and  then  resumed^ 
but  symptoms  similur  to  those  dcsonbed,  which  had  diminished,  again  re- 
appeured.  The  dresses  were  finally  discard ti.1^  and  the  symptoms  disap- 
peared and  have  never  since  returned. 

Dr.  Sliattuck  also  cites  the  cases  of  two  vigorous  boys,  brothei^s,  who 
had  l}een  confined  to  the  house  by  slight  illnesses  shortly  atler  their  return 
from  tljc  sea-shore.  Immt.MJiatch'  after  this  they  began  to  have  recurrent 
attacks  of  naust*a  and  vomiting,  as  did  also  another  brotlicr  who  had  been 
previously  well.  Arsenic  was  fiiuud  in  ctmsiderable  quantities  in  the  wall- 
paper of  the  hallj  entries,  and  stairways  on  every  story,  and  also  in  that 
in  five  of  the  chambers,  though  not  in  the  one  commonly  ocx^upied  by  the 
boys.     Recovery  80t>n  took  place  after  lemoval  (»f  the  pafier. 

Lancereau.K^  reports  the  ciise  of  a  young  girl  of  thirteen  who  took 
medicinal  doses  of  ai-senic  under  the  form  of  either  Fowler's  8oluti<»u,  or 
sodium  arseniate,  for  thrw  years  as  a  part  of  the  treatment  of  a  univei-sal 
psoriasis.  Towai^s  tlie  end  of  this  lime  the  following  symptoms  set  in  :  a 
sense  of  fatigue,  fever  with  evening  exacerbation,  and  numbness  of  tJie  toes, 
and  finally  pai-alysis  asscx^ated  witli  pains  of  neuritic  character.  At  die 
same  time  tlie  apiK'tite  failed,  emaciation  began,  and  the  skin  lost  its  healthy 
tiivt  and  Ix-earne  gniy,  wrinkled,  aud  st^aly.  Finally  the  legs  be<^mc  st'Uii- 
fiexed  on  the  thighsj  the  toes  on  the  feet,  the  iect  themselves  becoming  f 
oedematous,  aud  the  nails  brittle  at  id  thick.  The  other  extremities  were 
very  much  less  afiti^tcd,  but  showetl,  iievcrth*>lf^s,  signs  of  neuritis.  There 
were  no  serious  digestive  symptoms  beyond  the  ikilure  of  api>etite.  After  ' 
apprfjpriate  treatment  her  recovery  occurred.  Lancereaux  remarivs  that 
cases  of  arsenical  poisoning  with  fever  are^very  rare,  but  I  have  recorded 
Bcveral  such  as  occurring  among  wall-jxiper  cases. 

These  eases  indicate  very  correctly  the  range  of  symptoms  observed  in 
chronic  arsenical  poisoning,  and  it  is  only  necessary  to  refer  in  addition  ta 

*  Dangers  de  la  M^dicfition  pur  TArsenic,  La  Medecine  Moderne,  1806^  No.  60.  Ab- 
Btract  by  Gafiton  Brosetm  in  Revue  Ncurologique,  October  80>  1896,  p»  622. 
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the  general  elaftsificsatiou  of  syraptoms  given  id  the  previous  edition  of  this 
work. 

It  is  well  known  tlmt  typieiil  instances  of  poisonint^^  and  even  neuritis 
are  ootiisiunaHy  t^evn  aniunii:  rbildren  treated  with  arHtniie  f«ji*  eborea.  For- 
tunately,  tljese  fases  are  rare,  even  when  large  doecs  are  employed,  as  is 
shown,  iur  example,  by  the  statistics  of  Comby.^  It  is  said  that  larger 
doses  are  borne  when  the  arsenie  is  given  by  sn l)ciitaneous  injections  tlmn 
when  taken  by  the  stomach ;  but  if  we  accept  the  view  that  the  digestive 
disorders  are  due  to  chemical  irritation,  it  is  difficult  to  bc^lieve  that  this 
can  really  Ih3  the  ease. 

ProgTLOsie. — The  prognosis  of  chronic  arsenical  )K>iaouing  is  g4X>d  if 
the  patient  is  removed  from  expc^ure*  A  severe  neuritis,  however,  is 
always  recovered  from  very  slowly. 

Treatment.— It  is  nnnecessary  to  make  any  farther  Btatements  in  this 
iegard  than  those  given  in  the  first  edition.  The  essential  indications  are 
rest,  good  hvL'icnie  measures,  and  the  use  of  the  treatment  suitable  to  neu- 
ritis in  geutjral  if  this  is  present. 

LEAD  POTSONINO. 

Deflnition. — Chronic  poisoning  by  lead  or  its  salts. 

History .^ — ^It  is  not  nec*essary  in  an  article  eoraing  within  the  scojm?  of 
this  w^ork  to  review  tlie  large  subject  of  the  history  of  lead  jxnsoning  in  so 
far  as  it  relates  to  adults  whose  oeen  pat  ions  expose  them  to  the  uelion  of 
lead*  Since  the  first  e*litiun  of  this  work  was  published  a  number  of 
imj>ortaut  cases  of  Uwl  jvoisoning  in  children  have  bcc^n  rejvirtecl,  the  rcfer- 
enees  to  wliieti  will  be  given  under  Symptomatology,  and  by  nieaTisnf  them 
our  knowledge  of  that  subjo<?t  ha,s  been  considenilily  rnriche<l.  Tlie  more 
important  series  of  facts  mentioned  in  the  first  edition  are  the  follow^ing: 

1.  Constant ine  Paul  reported  in  1800  a  numlxT  of  facts  sbowin*^  that 
the  children  of  lead-workers  are  stibjeet  to  various  fornis  of  nervons  ib'sease, 
and  thai  infants  are  prone  to  die  early  in  convulsions^  or  to  show  evidences 
of  seriously  impaire<l  nutrition.  Later  Roqne  and  BtTger  and  others  con- 
firmtxl  these  sta{*'ments,  and  there  has  lxH?n  some  evidence  that  even  where 
parents  are  poisoned  witli  drinking-water,  the  same  result  may  i>e(rasionally 
ensue. 

2.  It  was  pointcxl  (Hit  that  children  enjoy  a  certain  degree  of  immunity 
from  lead  ptnsonittg,  as  compared  with  adults,  perliaps  be<'ause  they  elimi- 
nate more  rapidly,  and  that  typical  {lanilysis  is  comparatively  rare  among 
them  as  compared  with  eaehexia,  ctrnvulsions,  and  otlier  nervnus  disonlers. 

3.  It  was  also  not  til  as  proljably  true  that  when  paralysis  does  occur  the 
legs  are  quite  as  likely  to  be  att'eete<l  as  the  arms,  and  may  be  attacked 
earlier  anrl  more  severely,  thus  giving  a  clinieal  pietuR^  which  is  extremely 
rare*  in  adults.     Later  observations  have  not  only  confirmetl  this  statement, 
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but  have  shown  that  this  form  of  paralysis  is  typical  and  almost  inva- 
riable. 

Etiology* — Tills  part  of  the  subject  was  quite  fully  treated  in  the  ear- 
lier edition.  The  must  fruitful  80urce  of  harm  is  still  the  careless  ii!^'  of 
lead  service-pipes  for  drink ing:-water,  in  spite  of  the  frequeney  with  which 
public  attention  has  been  ealleil  to  this  dauger,  A  number  of  well-marked 
east^  from  t«\vns  in  Massachusetts  have  been  reported  to  the  State  B<jard 
t)f  Hi^ilth  within  the  past  yeiir,  and  1  liave  jx^rsonally  examiiunl  Bt^veral 
patients  from  two  Iwalities.  It  is  not  rt^alized  how  rapidly  tlie  st'ift  waters, 
and  es|>e<'ially  those  eontaining  vegetable  aci<ls,  will  dij^solvc  h^ad  from 
pities,  nur  bow  long  it  takes  to  Mash  the  lead  .mention  out  The  probabiUty 
is  that  Jbr  a  pipe  of  a  hundred  feet  half  an  hour  is  not  too  long  to  let  tlie 
water  ruu.  The  layer  of  water  whioli  lies  next  the  pipe  adheres  more  or 
less  strongly,  and  this  is  probably  espet'ially  true  where  the  surface  is  rough. 
Dr.  C.  P,  Worcester,  the  clieraist  of  the  Massachusetts  State  Ik)artl  of 
Healtfj,  has  nearly  eomplcted  an  analysis  of  drinking- watc^rs  from  all  the 
towns  of  the  State,  the  ri^sults  of  wliieh  will  be  made  public  in  the  next 
report.* 

The  Board  has  also  published  a  report*  of  the  analysis  of  the  metallic 
stapiM?rs  of  Ix^ttles  in  whieh  carbonated  waters  and  syruj»s  am  put  np, 
its  attentitm  Ijaviug  Wen  called  to  the  fact  that  cases  of  lead  poisoning  were 
traceable  to  this  source. 

This  investigation  shows  that  these  stoppers  contain  from  thi-ee  to  fifty 
]x*r  cent,  of  lead.  The  contents  of  all  the  bottler  were  found  to  contain 
traces  of  lead^  the  largest  amount  found  being  equivalent  to  ^j^  grain  per 
gallon. 

Patholog'y  and  Pathological  Anatomy. — It  is  only  necessary  to  add 
to  the  statements  made  in  the  earlier  edition  that  the  more  recent  investiga- 
tions, which  the  newer  methods  of  histological  reseaix^h  have  made  possible, 
show  that  lead  ranks  definitely  as  one  of  the  causes  of  parenchymatous 
degeneration  of  the  nerve  elements  of  which  tlie  nervous  system  is  com- 
posed. It  has  also  become  more  than  probable  that  the  disease  whieh  lias 
hitherto  been  called  *' ]>eripheral  neuritis/' due  to  lead,  should  i^ally  be 
considered  a  neuron  degenemtion  due,  in  |mrt  at  least,  to  changes  in  llie 


*  i  qnrvto  the  foltowitif!:,  hy  permission  ^  from  a  personal  loiter  written  hy  Br.  Woree*- 
tcr,  Febmury  23,  1807 : 

^*  .  -  ,  It  will  hardly  be  possible  to  anticipate  any  of  the  figures,  but  in  general  it 
miiy  be  ftftid  thnt  the  commonly  iioceptod  opinion  that  after  a  fibort  time  a  n«*w  had  pipe  in 
wiiter-8(>rvire  becnmes  coato^d  with  nn  aba<vlutely  insoluhle  protection  of  oxldo^  and  that 
thenceforth  it  is  p(»rft'ctly  hiirmlea?,  must  be  revfwd. 

'*  It  U  true,  so  fiir  as  our  experience  goes,  that  a  bright  lend  pipe  is  Urnisbod  by  ewy 
natural  wuter^  the  surface  deposiit  difTerins:  in  qutiniity  and  coruposition  aceiiMVinif  to  tho 
Turiety  of  the  impurities  cnrric^d  by  the  water.  But  that  this  coating  is  a  f«erf<.»ct  protection 
to  the  underiying  metal^  or  that  it  h  abaolntely  inert  itself,  and  b  not  wa«hed  along  by 
ordinary  usage,  does  not  prove  true." 

■  Weekly  BuUotin,  State  Board  of  Healthy  Muafachusetttf,  Bec^mber  12,  189G. 
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trophic  nerve-cells  of  the  spinal  cord.    It  is  not,  howevcT,  to  he  denietl  that 
the  distal  portion  of  llic  neiimii  may  become  diseased  independently. 

Symptomatology. — In  the  earlier  edition  attention  was  eallfHl  to  the 
fact  tliat  relatively  few  cases  of  typical  lead  poisoning  had  been  repurtetl 
among  children.  Since  the  publiention  ni^  that  article  the  following  in- 
stances have  eonie  to  my  notice  : 

I.  Variot  and  Gaston*  re{>ort  the  case  of  a  child  one  and  a  half  years 
old  who  was  in  the  habit  of  playing  in  warm  water  on  a  lead  roof,  and  for 
sev*eral  yeai-s  sn  tie  red  throngh  the  snmmer  from  vumitniu:,  colic,  and  con- 
stipatiitn.  Otfier  childrt^i  who  were  exposed  in  the  same  way  ha<l  similar 
bnt  slighter  syniptoms.  Two  of  the  ehildn^u  had  a  leaiJ  line  on  tlie  gnms, 
and  two  dogs  who  drank  rain-water  running  from  the  roof  died  with  jmral- 
ysis  of  tlie  posterior  extremities. 

In  June,  181)1,  theeliihl  first  mentioned  was  attat^ked  with  alxlominal 
pain,  vomiting,  and  constipation,  also  with  acnte  jiain  in  all  fijiir  limbs  and 
general  hxss  of  strength.  The  weakness  of  the  exiensom  of  the  thighs  and 
legs  bt^ttime  so  great  that  the  child  cuuld  straighten  hinim'lf  only  by 
bracing  the  arms  against  the  thighs.  A  little  later  the  arms  betume  paral* 
yaced  to  a  greater  or  less  degree.     The  liver  was  found  enlargwL 

II.  Wliarton  Sirdvler*  reports  tlie  cases  of  three  children,  all  fmm  the 
same  family ^  the  father  being  a  house-painter  and  having  his  shop  in  the 
house  in  w  hich  he  li%^ed.  The  parents  are  said  to  have  imen  healthy  and  to 
have  had  nine  children.  Four  of  these  are  reported  as  having  been  strong 
and  well,  but  one  die*l  of  eonvtdsions  at  three  years  of  age,  and  another  of 
**  spinal  meningitis"  at  live.  The  histories  of  the  other  children  are  in 
brief  as  follows  : 

Case  I, — Girl  ten  and  a  half  veal's  old.  She  is  said  to  havL!  been  well 
np  to  June,  1889,  when  she  awoke  in  the  morning  with  loss  of  power  in 
the  It^s,  assoeiatctl  with  pain.  Four  w^eeks  lattT  tlie  arms  became  weak 
and  the  muscles  wasted.  There  was  fever  for  a  tinie^  and  some  vomiting 
and  constipation,  but  no  colic.  Under  suitable  treatment  she  recovered  to 
a  great  extt^nt,  bnt  a  month  later  the  symptoms  set  in  again  wnth  still 
greater  violenee,  and  then  complete  wrist-  and  ankle-drop  were  found,  asso 
ciated  with  an  extensive  paresis  of  the  other  muscles  of  b<jth  legs  and  arms. 
The  muscles  most  .strongly  aifecteil  exhibited  the  degenerative  reaction  on 
electrieal  examination. 

Case  II.— Boy  six  years  old.  He  began  to  ent  his  teeth  at  the  third 
inontii  of  his  life,  and  remained  apparently  well  until  six  months  old,  wrhen 
lie  had  convnlsions  which  lasteil  three  days,  When  sixteen  months  old  lie 
ha*l  enterocolitis.  The  more  serious  symptoms  began  iu  Novemlier,  1891, 
with  fever,  t^oHc,  and  constipation.     These  were  followed  by  [paresis  of  the 

»  Bull,  et  3I^m.  Soo.  MM.  des  Hdpital  de  Paris,  1801,  vol.  vm.  p  505. 

•  Tranfiftcnons  of  tbo  Asiiociution  of  American  Phyaicmns,  Philndelphia^  voL  ijc.,  1804, 
pp.  133-143  ;  Me<iicAl  Newa,  Philadelphia,  1894,  pp.  86-89.    (The  article  contuine  a  vriluttble 
lumtnary  of  reported  cases.) 
Vol.  V.-76 
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arms  aud  legs,  iuvylving  tlie  musolog  quite  extensively.  There  was  also 
atrophy  cbaraoterkwl  by  ihe  ix^artion  of  degeneration  in  the  mtiseles  most 
strongly  affeetetl.  The  patient  improved,  but  even  three  months  later  he 
was  far  from  well,  and  the  thenar  and  hypothenar  muscles  were  still 
atrophied. 

Case  III. — Boy  three  years  old.  He  was  said  to  have  been  healthy 
as  an  infant,  but  not  to  have  begun  to  walk  until  two  years  old,  at  which 
period  it  was  notic^l  that  liis  riglit  leg  was  weak.  The  history*  was  the 
same  as  that  of  the  brother,  except  that  the  ease  was  less  serious ;  but 
even  two  years  after  the  onset  of  the  ty]iical  symptoms,  and  in  spite  of 
thorough  treatment,  the  recovery  was  far  from  perfect,  and  the  reaction  of 
degeneration  was  present  in  the  extensors  of  the  riglit  foot. 

Dr.  Sinkler  i^marks  that  neither  of  these  children  showed  any  blue  line 
on  the  gums,  and  that,  although  they  were  thin  and  pallid^  there  was  no 
distinct  saturnine  cachexia. 

This  interesting  series  of  cases  bears  out  the  statements  that  the  cliildrfn 
of  parents  jioLsoiied  with  lead  start  in  life  with  impaired  vitality,  and  alscj 
tliat  the  pamlysis  in  children  aHects  the  lower  extremities  as  much  and  as 
quickly  as  the  arms. 

It  would  l>e  interesting,  if  we  had  the  power,  to  make  a  searching  inves- 
tigation into  the  health  of  sueh  patients  licfoi-e  typic*al  symptoms  showed 
tliemsclves.  In  my  opinion,  thei*e  is  no  doubt  that  tlie  microscopic  exami- 
nation of  the  aOected  nerve^*clls,  and  even  fine  clinical!  tests^  would  give 
indication  of  disease,  and  this  opinion  is  borne  out  by  tlie  researches  made 
many  vcivrs  ago  by  Gombault,  who  fuuud  degenerative  neuron  changes  in 
gniuca-pigs  poisoned  with  lead,  in  spite  of  the  fact  that  they  had  exhibited 
during  life  no  signs  of  illness. 

II r.  In  this  cimncctioo  a  ease  studied  at  Opjienheim's  polyclinic  and 
reportctl  by  Anker  ^  is  of  great  interest.  The  case  was  that  of  a  boy  who  at 
the  time  of  examination  was  eight  years  old,  and  was  said  to  have  devel- 
oped normally  up  to  liis  third  year^  at  which  time  he  began  to  show  signs 
of  progressive  dementia  following  a  fall  on  the  back  uf  the  head.  It 
appcartn:!  that  the  fiither,  who  was  a  type-setter,  had  sulfercd  rejK^te<lly 
from  lead  *'oHc,  lajt  the  child  had  not  been  ex|K>siHJ  to  lead  so  far  as  coukl 
be  ascertained. 

The  observers  Mieved  that  the  disease  was  actually  inherited.  The 
chief  symptoms  were  dement ia^  ans&mia,  and  tremor  of  the  facial  musi*lcs. 
The  extensors  of  the  feet  and  toes  were  paralyze<l,  the  tibialis  anticus  l>eing 
less  affected  than  the  extensores  digitorum.  The  extensors  of  the  hands 
and  fingci-s  were  paralyzecl,  except  the  supinator  longus,  and  also  the  inter- 
osseous muscles  and  those  of  the  thenar  eminenre.  The  i>eroneal  paralysis 
was  complete  and  jjei'sistent,  but  the  muscles  of  the  arms  and  hands  re- 
gained their  power.     No  lead  was  found  in  the  urine.     The  knee-jerk  was 
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*  Borlin^T   klinisohp  "Woclien^clirift,   Bd.  xxxL,  1694. 
Schmidt'si  Jtthrbuch  der  Medidn,  Bd.  ocxUv.,  1894, 
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ited,  a  symptom  which  I  have  observed  and  reported  as  occasionally 
m  even  in  adult  CAses. 
In  spite  of  the  interest  of  this  case,  it  is  difficult  to  helieve,  in  view  of 
the  niexlcm  biological  opinions,  tliat  the  Unions  sufTere*!  by  the  parents  were 
trausmitted  as  snch,  or  that  if  the  blood  of  the  mother  had  conveyed  the 
|Kjison  to  the  child  the  outbreak  of  the  symptoms  could  have  \>ecn  so  long 
delayeth  An  undetected  exposure  on  tlie  part  of  the  child  itself  seems 
more  probable. 

IV.  New  mark  *  reports  tlie  case  of  a  girl  seven  or  eight  years  old  who 
was  |w»isoncd  by  white  lca<l  paint,  home-mixed,  covering  an  iron  bedstead 
in  wliit/h  she  slept.  The  paint  was  not  varnished,  and  peeled  oif  easily* 
The  symptoms  cousisted  at  first  of  vomiting,  constipation,  colic,  foul  breathy 
sore  mouth,  and  evcutually  of  ]>aralysis.  She  was  in  t*ed  for  three  weeks, 
and  at  oue  time  w^as  unable  to  walk,  and  presented  wrist-  and  ankle-drop 
on  both  sides,  as  well  as  a  lead  line  on  the  gums.  The  arms,  as  in  most  of 
these  t^ses,  i"e(x>vered  Ixfore  the  legs, 

V.  Caton-  reports  a  drinking-water  case  where  the  jiatient  was  a  boy 
eleven  years  old.  The  case  was  in  all  respects  typical,  except  that  there  was 
no  lead  line  on  the  gums,  and  here,  as  in  all  the  eases  of  lead  paralysis  in 
ehildreri  w^hich  have  been  rej>orteil,  tlie  lower  extremities  were  affectetl  as 
well  as  the  upper.  Albumin  and  lead  were  found  in  the  urine.  The 
patient  re^*overed  under  appropriate  treatment. 

VI.  A  case  reported  by  Fiissler'  is  important,  Ix'cause  the  poisnning 
w*as  thought  to  result  from  the  external  use  of  diaehykni  (untmeut  over  an 
exooriatetl  surface.  The  [mtieut  was  a  child  a  yair  and  nine  months  old, 
with  extensive  eczema,  which  was  treated  by  freshly  made  ointuitait  spread 
on  plaster.  The  first  a}>[>li*ntion  was  made  July  4,  liS!*3,  and  it  was  re- 
newed on  July  6»  On  July  7  the  child  seemed  dull  and  apathetic,  and  the 
limbs  were  cedematous.  The  urine  was  very  scanty  and  of  a  *lark  cf)lor. 
The  ointment  was  washe*!  off  with  warm  water,  aud  the  applications  were 
not  renewed  at\er  tlu's  date.  On  July  8  the  urine  was  very  scanty  and 
found  to  contain  albiinuu,  bloml,  anc]  hyaline  and  granular  casts.  Stoma- 
titis also  showt^J  itself.  On  July  12  the  chikl  seemed  well,  hut  the  urine, 
though  secreted  in  much  larger  quantity,  still  contained  the  same  elements 
as  bef<>re.  The  lu^Jirt  w^as  dilatcMl  towards  the  left.  By  the  end  of  the 
month  the  cedema  had  gone  aud  the  signs  of  nephritis  were  less  marked, 
thougli  still  present.     By  the  end  of  August  the  child  was  welh 

I  think  it  j)ossible  tliat  the  acmte  nephritis  may  have  l)een  due  to  some 
other  cause  tlian  lead,  and  report  a  few  cases  where  it  has  ft>tlowe<l  severe 
eczema.  Nevertlieless,  in  view  of  the  infrefpieucy  t)f  this  so<|uence,  the 
presence  of  the  stomatitis,  and  the  subsidence  of  all  signs  after  abandonment 

>  Mt^tlicttl  News,  Philadelphia,  18%,  voL  IxvL 

*  Liverpfiol  Mt'dico-Cbirurpficiil  Joumul,  January,  1895.  Abstract  by  Meltenhelmer, 
Jnhrb.  f.  Kiriderbeilkundy,  Band  il.,  1895,  S.  822. 

'  Munchener  medicini&che  WocheUBchrift,  Bd.  v,,  1894. 
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of  the  diachylon  ointment,  I  think  it  most  probable  that  lend  pcjisoning 
was  the  real  cause,  in  spite  of  the  tact  that  no  lead  was  found  in  tlie  urine, 

VII.  It  was  noted  under  Etiology  that  a  numlier  of  striking  cases  of 
poisoning  from  the  drinking-water  had  been  observed  in  Massachusetts 
within  the  pist  year.  The  most  impoitant  of  these,  so  far  as  childix^n  are 
concerned,  is  the  following : 

The  patient  was  a  girl  of  eleven  who  was  recently  referred  to  the  Mas- 
sachusetts General  Hospital  for  diagnosis  by  a  physician  of  a  town  within 
the  State.  The  family  history  was  unimportant,  except  that  three  or  four 
brothers  l*ad  died  of  tubercular  dise:ise. 

Up  to  her  ninth  year  tlic  patient  had  had  no  impoilant  iUnesses  other 
than  scarltt  fever  and  whooping-ciuigh.  In  July,  1894,  she  was  taken  with 
fever  and  vomiting  and  was  confined  more  or  less  to  lier  bed  for  three 
weeks.  By  tlte  end  of  this  time  she  had  be<-*ome  weak,  though  not  dis- 
tinctly ]>aralyzed^  and  it  was  thought  that  she  had  malaria.  In  September 
of  t!ie  eame  year  she  liad  a  similar  attack  lasting  about  one  week,  and  in 
Decern Ikt  a  third  attack  in  which  slic  was  feverish  and  vomited  more  or 
less  and  suHcrctl  from  joiut  pains  of  a  sharp,  cutting  character.  At  this 
period  foot-drop  was  iii'st  noticed,  and  soon  afterwards  the  legs  became  so 
weiik  that  she  was  unable  to  walk  without  assistauce.  The  pains  about  the 
joints  persisted  and  were  not  rclieveLl  until  a  year  luter,  and  abdominal 
pain  was  also  present  from  time  to  time.  Atrophy  of  the  muscles  was  first 
noticetl  after  the  third  attack, 

Tlie  patient  was  examined  by  my  colleagues  and  me  at  the  Massachu- 
setts General  Hospital  in  January*  1897*  Siie  was  found  poorly  nour- 
ishwl  and  with  an  expre^^iou  of  anxiety  and  feebleness.  The  pupils  were 
mol>iIe;  the  niovenictits  of  the  face  normal*  The  arms  and  chest  were 
motthxi,  presc^nting  an  appearance  as  if  the  Itlood  had  settled  in  the  super- 
ficial veins.  Tlie  extensors  of  the  fingers  and  hands  were  paretic,  and  the 
fingers  were  habitually  flexed,  Tiie  thenar,  hypothenar,  and  interosseous 
rauseles  were  atrophieil.  The  musch^  of  the  arm  were,  in  general,  small 
and  feeble,  though  all  movements  at  the  wi*ist,  elbow,  and  shoulder  were 
possible  to  some  extent.  The  lower  part  of  the  chest  was  flattened  from 
side  to  side,  and  the  sternum  was  somewhat  prominent.  The  legs  wei*e  thin 
and  cold.  Movements  at  the  hip-  and  knee-joint  were  possible  but  feeble. 
The  feet  were  fixed  in  tlie  equinos  position,  so  tliat  even  passive  dorsal 
flexion  of  the  f(X>t  and  toes  was  impossihie/  Plantar  flexion,  though  feeble, 
could  be  perfiirmed  so  far  as  the  rigid  condition  of  the  tissues  about  the 
joint  would  permit.  The  feet  were  cokl,  the  skin  dry  and  mottled  as  on 
the  ehest.  There  was  a  strongly  marked  lead  line  u{K>n  both  the  ujiper 
and  lower  y:ums,  inside  as  well  as  outside.  The  motlier  also  had  a  lead  line, 
and  it  was  ftjund  later  that  the  same  was  true  of  another  child  in  the  family 
who  had  suffered  from  ill  health,  though  not  paralyzed.     Kxami nation  of 
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the  heart  revealed  an  accentual  ion  of  tlie  seci^nd  aortie  sounds  and  a  low- 
pitched  systolic  raurmar  was  heard  over  the  aortic  area.  The  knee-jerks 
were  pre^nt  but  wt-ak.     Tlie  urine  contained  albumin  and  renal  casts. 

An  exam i nation  by  the  elieuiist  of  the  State  Boaixl  of  Health  of  a 
sample  of  water  which  had  been  standing  eleven  hours  in  the  pipe  used  by 
this  family  showed  0:295  part  of  mctallie  lead  to  100,000  parts  of  water, 
or  0.17  grain  per  gallon.  The  water  was  supplied  by  the  town,  and  iron 
pipes  were  used  from  the  street  to  the  house,  but  those  in  the  house  were 
of  lead. 

It  will  Ik?  notia^  tliat  in  this  case^  as  in  several  of  the  others,  the  symp- 
toms were  ushered  in  by  fever, 

Progtiosis. — A  glance  over  the  cases  here  reported  renders  it  sufficiently 
clear  tliat  the  prognosis  in  severe  cases  of  lead  [joisouing  is  by  no  menus 
always  favorable  m  far  as  complete  reeovery  from  paralysis  and  atrophy  is 
coneerueil 

Diagnosis,— The  diagnosis  of  a  well-marked  cose  of  lead  paralysis 
should  be  suiBciently  easy  to  any  oueacquaintetl  with  the  disease  as  it  occurs 
in  ailidts,  among  whom  it  is  much  more  common  than  with  children.  On 
the  otlier  hand,  where  paralysis  is  absent  and  the  lead  line  is  also  wanting, 
as  sometimes  happens,  and  where,  in  sliort,  the  symptoms  are  those  of 
anfemia  and  prostration,  with  perhaps  attacks  of  feverishness  and  indiges- 
tion,  there  may  l>e  little  to  call  the  physician's  attention  to  the  true  nature 
of  the  case.  Persistent  t!olfc  is  suggestive,  but  it  is  nnqucstionable  that 
colic  is  a  sign  of  neuralgia  to  which  some  children  are  subject  independently 
of  lead  poisoning  or  other  obvious  causes, 

A  oireful  scrutiny  of  the  conditions  of  water-supply  made  under  a  rec^ 
ognitioii  of  the  fact  above  notalj  that  a  piece  of  lead  pipe  must  be  emptied 
many  times  over  Ijefore  the  lead  \vater  is  entirely  washed  out,  may  help  to 
arouse  suspicions,  and  carefol  investigation  of  the  healtli  of  otiicr  members 
of  the  family  or  neighlx^rs  using  water-sup plic?s  in  a  similar  uianucr  may 
strengthen  these  suspicions. 

It  is,  however,  amazing  how  ready  both  physicians  and  intelligent  lay- 
men are  to  deride  the  significance  of  this  danger. 

Treatment. — It  is  not  necessary  to  add  anything  to  the  remarks  on 
treatment  given  in  the  earlier  edition.  It  is,  how^ever,  to  be  rcmemlx^red 
that  the  use  of  potassium  or  sodium  iodide  sometimes  j>recipitates  new  out^ 
breaks  of  symptoms,  though  indeed  these  may  occur  independently  of  this 
imiutxliate  cause  and  atler  the  patient  has  been  wholly  wvithdiiiwn  from 
exposure.  lodtde  should  therefure  be  used  cautiously.  The  j>crsisteut 
use  of  strychnine,  ctKMiver  oil,  and  arseuie  from  time  to  time  for  short 
periods  is  indicated  for  the  relief  of  fmralysis.  Electricity,  massage,  and 
orthoptic  measures  are  of  prime  im|x)rtance. 
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By  MARY  PUTNAM  JACOBI. 


Within  iha  present  decade  the  medical  aspect  of  the  above  group  of 
dii^eases  bas  been  ebanged  or  enriebcd  by  : 

The  iDtruduetion  uf  operative  measures  for  tlie  relief  of  compression 
myelitis ;  the  establishment^  through  clinical  observation  and  ex|ieri- 
nifc^ntal  research,  of  the  inteetiuos  origin  of  many  eases  of  myelitis;  the 
demonstrated  imjxjrtanee  of  vascular  lesions  in  myelitis,  aud  the  relations 
of  these  on  the  one  hand  to  generalized  infections,  on  the  other  to  the  aua- 
tomiejil  peculiarities  of  the  spitial  bl oml- vessels  ;  the  infliienee  of  hereditary 
syphilis  upon  spinal  cord  di-scase;  the  demonstration  of  the  reality  of 
primary  hieraatomyclia,  and  the  more  accurate  exposition  of  its  clinical 
symptoms. 

The  first  ojierations  on  the  spine,  apart  from  cases  of  fracture,  were 
made  not  to  cure  compression  myelitis,  but  to  evaciuaie  tubercular  abscess, 
or  to  remove  carious  sequestra  from  the  accessible  posterior  regions  of  the 
vertebral  column,  the  spinous  processes  and  lamiuse.^ 

In  1882  Jackson  ]jerformed  this  same  ujX'ratiou  for  a  different  purpose, 
— namely,  with  the  hoj>c  t^f  freeing  the  cord  from  compression  prcsumeil 
to  be  exercised  by  confined  masses  of  caseous  tubercle,  and  to  which  should 
l>e  due  a  Haccid  pni^aplegia.  No  compressing  mass  was  found,  and  tlie 
result  was  imperfect,'*  But  between  tliis  date  and  1890  thirty^five  cases  of 
laminectomy  for  paraplegia  were  published  and  summarized  in  C!ji[>ault's 
essay.'     Among  these  are  seventeen  eases  of  Pott's   disease  in  chilJiXEn* 

»  J^finf'Iongue,  1878,  Bull.  Boc.  Chir. ;  Bc>r»ckeL  1880;  Puldillon,  1883,  Union  M^t- 
cttlej  Rt^'lus,  1884,  Cliniques  Cbimrgicules,  and  (hiz.  Helxl  ,  1882-1887  j  Delonne,  1887, 
Bull,  Soc.  Cliir.     (All  qiioir^d  by  Chipault,  Arch   Gen  ,  Pari*,  1890,) 

*  Brit  Med.  Jcurn.,  1S83,  v«L  I  p.  812. 

•  Loc.  cit,  Tlii>s«  iirt^:  Mutiewen  (flv©  cases),  Brit.  Mod.  Journ.,  1888  j  Soulhnnii 
ibid.,  1888,  ii.  p,  605;  Wright,  Lanc^4,  July  14,  1888;  Duncan,  Edinbun^h  Med. 
Jfjurn.,  1889;  Deaver,  Am.  Joum.  of  the  Med.  Sci.,  1888;  Abbe,  N.  T.  Mwl.  Ki»c<>nl, 
July  2(i,  1890,  eight  cases  of  spinul  surgery  for  fmctureu  or  tumora,  «nd  two  for  intmctublG 
neuralgias ;  Gerstcr,  ibid. ;  Horsley,  Reven  cases,  unpublbhtMl  (quoted  by  Chifs^ult) ; 
Chipuult,  two  cases,  loo*  cit,  ;  Lloyd's  essay  on  laminectomy,  in  Ajn.  Joum,  of  the  M«?d. 
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lu  1891  Lane  publisbeJ  the  reconis  of  deven  cases,  of  which  seven  were 
ill  children.*  Id  1894  Parkin  published  six  other  cases,  all  in  chilchTn.* 
These  rcHL'cnt  reix)rts,  there  to  re,  inekule  thirty  cases  of  laminectomy  in  cliil- 
dren  for  paraplegic  earies,  to  wliich  we  may  add  the  four  cases  in  adults 
operated  on  by  Lane  for  the  same  condition,  thus  tbirty-foar  in  alL 

Of  tliese  cases  twenty  recovered  completely ;  in  three  a  relapse  of  the 
]>araplcgia  occun-ed  in  from  two  to  four  months;  in  seven  cases,  altbough 
the  patients  survived  the  opemtion,  the  jwiraplegia  was  little  or  not  at  all 
Ix^iiefittxl ;  four  cases  dictl,  shortly  after  the  operation,  from  exhaustion^ 
asphyxia,  or  pulmonary  congestion. 
I  In  six  cases  abundant  caseous  material  was  removed  ;  in  nine  cases  pus 

was  evacuated ;  in  six,  solid  fibrous  or  leathery  masses  were  raised  from 

>the  coal  they  compressed. 
Surgeons  hesitate  to  perform  laminectomy  in  vertebral  caries  until 
every  other  resource  shall  have  been  exhausted,  and  yet  review  of  the 
ojx* rations  already  performed  suggests  that  an  early  evaluation  of  a  tuber- 
cular abscess  would  avert  the  develo|)meut  of  a  comprc&sion  myelitis,  or 
arrest  it  before  it  bad  progressed  so  far  as  to  be  incumble.  As  the  profes- 
sion !>ecrmies  more  familiurizetl  witli  the  operation,  this  is  the  practical 
cguclusion  tliat  will  probably  be  reached. 

INFECTIOUS   MYELITIS. 

TTntil  recently  acute  infections  invafliug  the  nerve-centres  were  supposed 
to  exjieud  themselves  priucipally  upon  the  raening<^.  In  1895,  however, 
at  tlie  Congress  of  Internal  Medichie  held  at  Bordt^aux,  Grasset  made  aii 
ehiborate  report  upon  infectious  myelitis.  Tlie  oecasioual  occur rt^nce  of 
myelitis  as  a  sequel  to  infectious  diseases  hod  already  been  nxjtwl.  In 
1827  Ollivicr  d* Angers  reported  a  case  afb?r  pneumonia,  and  Gull  reported 
another  in  185G.  Gublcr  in  1800  reported  several  cases  of  myelitis  oe- 
currlug  after  various  forms  of  infectious  dtst^*^.  In  1807  Delioux  de 
Savignae  observed  two  cases  after  dysentery  ;  Roger  and  Damiwi^hirio,  two 
cases  after  variola  and  dysentery;  Oertel,  cases  after  diphtlieria;  Jolly, 
after  erysipelas  ;  Westplial,  after  pneumonia  and  %'ariola.^ 

But  the  elahf^rate  repoTt  by  Grasset  lias  Ibrmally  iutrmluoe*!  the  subject 
to  the  profession,  and  given  a)i  aspwt  t-^i  acute  myelitis  which  csfteciaKy 
aflTects  eases  occurring  in  children. 


ScL,  1891,  relates  to  trauinntic  cases;  D'»tnt>na|  Clin.  Chiniri;.,  Bnrd^uux,  1S89;  White, 
Annub  of  SiiT^cry,  1890:  ThrvmpRnn,  Limc*^t,  1880,  ii.  p.  315;  Burrt'll,  Bos^ton  Med. 
Joum,,  Oetol>pr,  1889,  p.  40o ;  Lftne,  Brit.  Med.  Jour.,  April,  1889,  i.  p.  884  j  Ibid., 
L»Qoe(,  ^u\y,  imo,  ii,  p.  11;  Wyotb,  N,  Y.  Med.  Journ.,  March  8,  1890;  Calmttn, 
Ltncet,  Ft»bruury  22,  1890;  Knyske,  four  cases,  Congrfia  Chirurgic.  Allemundo,  April  12, 


•  Trans.  Lfm.  Clin.  Soc,,  189L 

*  Bnt.  MpJ.  Journal,  1S94. 
»  J.  Crocq  fllsi  Prt>as<j  mMical©  B^lge,  Mai  31,  1806. 
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The  cases  quok^d  by  Gra^st^t  may  be  summarized  bs  follows  : 

Aftor  variola    ,....,,       .....*.  7 

After  tyjjboid 1 

After  guiitjrrhtpa ,    .  2 

After  erygipehis , ♦...»*  2 

After  dysf^ntery 5 

AfttT  pnoiirnonia ,    .    .    ,   , 5 

After  iiifluenaa 2 

In  the  variola,  dysentery,  and  influenza  cases  the  myelitis,  diagnosed  J 

cliriii  ally,  was  do moiist ratal  by  autopsies. 

Gowcrs  asorilK's  to  influenza  various  c^ses  of  acute  myelitis,  transverse, 
diaseminated,  or  limited  to  the  anterior  horns.*  Such  a  case  is  related  in 
detail  hy  Sausom.  The  jiatient  sufleral  from  motor  paresis  of  all  f<»ar 
limbs,  tumor  of  bands,  ineoordiuatiou  of  up[*er  but  not  of  lower  extremiti^'S, 
eome  wasting  of  hand  muscles.  No  tenderness,  no  rigidity,  no  alteration 
of  sensibility.  Preservation  of  superfidal  reflexes,  and  fair  amount  of 
faradie  coutractility,  diminished  reaction  to  galvanism,  exaggeration  of  deep 
reflexes.  The  patient  reeovertd  after  treatment  by  arsenic  and  bromide  and 
iodide  of  potassium. 

Mjtekay  rejwirts  a  ease  of  cervical  mcningo-niyelitis  ftjllowing  influenza 
and  demoostrat*:^  by  aut<jpsy,  deatlt  oceurring  alter  an  illness  of  four 
months.  There  were  motor  pa  reikis  of  all  four  limbs,  uuifijrm  wasting,  es- 
j)ecially  in  upi>er  extremities  j  dioiinisheti  faradie  and  galvanic  irritability, 
especially  in  arms  ;  absence  of  rigidity,  but  ankle  clonus  and  increased  knee- 
jerks  and  plantar  reflex^ ;  pain  in  neck,  increased  on  movement;  numb- 
nes.^  and  some  t;ietile  anfesthesia  in  tips  of  Angers,  and  analgesia  thronghuut 
hands;  scattered  patches  of  hypenesthesia  over  limbs.  At  the  autopsy  the 
oervieal  dura  was  found  ailherent  to  the  vertebral  bodies  and  covered  with 
a  fibrinous  exudation  one-si xtli  inch  thick.  The  coiti  wa-*  too  soft  to  be 
hardened,  but  ttie  softened  tissue  contained  the  usual  myelitic  debris.* 

In  contrast  with  this  acute  infectious  softening  are  the  cases  of  spinal 
sclerosis  after  typhoid  fever  imported  by  Marie.*  The  seleroeis  is  said  to  be 
due  to  a  dissemi natal  inflammation  of  blood- vess4?ls  wbieh  is  the  primary 
lesion  caused  by  the  infiitiun.  yi>inal  sclerosis  so  caustxl  e-annot,  observe:^ 
Marie,  be  properly  considererl  a  disease  of  the  nervous  system  ;  it  is  fUe 
mednlhiry  localizati^jii  of  a  genemli/Atl  vast.idar  infe>ction. 

lufeetious  alterations  tif  blood-vessels  have  been  studial  in  tlie  brain 
more  than  in  the  spinal  con],  but  the  process  is  undoubtedly  the  same  ia  • 
lioth  parts  of  the  cerebro-s[aiial  axis.     Irritating  substances  are  carried  hy 
the  blood -ctu'rent  from  the  focus  of  tlie  primary  disease  and  Ijecome  acsri-  i 
dentally  attached  to  the  walls  of  some  spinal  blixHl-vessels.*     In  fatal  cases  j 
of   typhoid    fever   Popuft*  found  accumulations  of  lymphatic  cells  in  the  1 


'  Lancet,  July  8,  1898. 
>  Progrea  MM.,  1884. 


*  Lancet,  Augaet  1,  180L 

*  Rjbbert,  Vimb.  Arobiv,  18^2,  Bd.  xe* 
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jieri vascular  sjmoes  of  the  t^erebiul  blood-vosfiels,  and  similar  lesions  in  the 
cx>rd  may  be  suppt^sed  to  explalu  the  symptoms  of  typhuid  myelitis. 

The  spinal  ?iymptiims  may  appear  at  some  distance  from  the  *Ubut  of 
the  fe%*er,  I  bus  during  eoiivaleseeuce^  even  when  this  lias  been  delayed  for 
ttin?e  months. 

Although  Ollivier  d'Angers  had  reporteil  bis  case  of  pneumonia 
myelitis  as  early  :l^  1827,  the  observation  did  nrjt  lead  to  any  gent  ral  theory 
of  infei*tious  myelitis,  nor  could  it  do  so  until  pneumonia  itself  had  been 
rankttl  amon^z:  the  mienibie  diseases.  Grasset's  voluminoos  text-book  on 
nervous  diseases,  published  in  1886,  omits  all  infeetions  but  syphilis  from 
the  etiology  of  spinal  coi'd  disease.  The  individual  eases  which  I  have 
found  rejKJrtetl  sincxj  iu  feet  ions  myelitis  has  been  dednitely  recognized  have 
all  been  in  aflults.  But  in  1895  Sachs  refers  to  the  **  myelitis  develoi>ed  in 
cases  of  a  toxic  eliararter ;"  *  and  in  1897  Emrattt  Holt  observes  that 
**  myelitis  in  ehihlreu,  a  rare  disease  apart  from  compression  myelitis  and 
acute  iKiliomyehiis,  usually  rc?iulti  from  injury^  but  may  occur  as  a  compli- 
eatiou  of  any  of  the  acute  infwtious  diseases,  esiieeially  typlioid  or  scarlet 
fever  and  diplitheria/'  ^ 

Thus  infectious  myelitis  has  fiiirly  entei'ed  the  domain  of  the  systematic 
tcxt'lK>c)ks,  so  much  so  that  a  certain  doubt  attaches  to  any  cases  allegtxl  to 
be  **  idiopathic.'* 

Within  the  last  few  yeai-s  uuraerous  experiments  have  l>ecu  made  upon 
animals  submitted  to  the  influence  of  microbic  toxins  directly  iujccti^l  into 
the  blufJcL  In  tlicse  experiments  myelitis  is  induced  with  such  facility  that 
we  must  infer  a  mueli  greater  susceptibility  to  the  poison  in  these  lower 
animals  than  iu  man, 

Injec'tions  liave  been  made,  first,  witfi  completely  aseptic  emboli ;  sec- 
ond, with  non-specilic  patliogenic  organisms;  third,  with  cultures  from 
va r i o u s  in  feet  i n u s  ( ]  i seases, 

Lamy  ^  exiMTiinenknl  on  the  dog  and  the  c^t.  He  used  two  kinds  of 
jiowders, — the  finest  lycopodiuuij  capable  of  penetrating  the  smallest  arte* 
rioles,  and  a  coars:?r  powtler,  vanilla  gnuns,  able  to  block  the  principal 
spinal  artcrii^s,  Tht^se  powders  were  suspendiHl  iu  artificial  scrum,  stt^ril- 
ized,  and  injectt^  into  the  aorta.  The  finest  proved  incapable  of  producing 
profountl  or  duralile  lesions.  The  coarser  pr>wdcrs  enirage<l  chiefly  in 
the  arteries  of  tlie  anterior  system,  and  when  the  endx>!ism  was  massive 
i-aused  a  eorrcspondiug  focus  of  softening  in  the  con].  If  the  cmholiL^ms 
were  discrete,  legions  were  confined  to  the  ganglionic  tx^lls.  Tliese  in  a 
few  hours  after  the  injection  had  in  great  numbers  becoux'  ruireco;^qiizal)le. 
After  twenty  hours  tliey  liad  shrivelled  and  were  greatly  diuiiiiislie*!  in 
volume.  ( 'ohmitiou  by  Nissfs  niethr>d  with  metliylene-blue  showed  a  t^>m- 
plete  alteration  of  structure^     The  ehromatophilie  wrpuscles  which  uor- 


*  Nervtius  Diseni^es  of  Children,  B.  Saehs,  p.  320. 

*  I>i**'iist-M  of  Infiiuey  and  Childhiiml,  L.  Emmelt  Holt,  p- 

*  OomplGB  Rendiu  Soc.  de  Biol.,  Juillot  2^^  1B96. 
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mally  surround  the  nucleus  had  disappeared*  In  their  plaee  the  centre  of 
the  cell  was  occupied  by  a  sharply  tinted  homogeneous  mass,  irregular  m 
outline,  and  apparently  constitotcd  by  an  agglomeration  or  precipitation  of 
ehromupliilie  elements.  The  peripliery  of  tlie  cell  was  paler  than  normal,  and 
in  many  plaf'ea  the  cell -substance  had  disintegrated,  leiiving  vacuoles.  The 
nucleus  was  quite  dastroyed,  tl»e  cell -prolongations  broken.  These  exj>eri- 
raents  ai'e  essentially  analogous  ty  those  in  which  the  vascidar  supjdy  of  the 
00 I'd  is  interrupted  by  ligature  of  the  aorta.  Sprouck  *  jmssed  a  curv*Hi 
needle  carrying  a  ligature  through  the  intact  skin  of  a  rabbit  around  tlie 
aorta  and  the  n^piual  a)limin.  The  ligature  was  left  for  an  hour,  and  the 
animal  allowed  to  live  twenty-ibur  liours  or  longer.  A  very  mpid  effect 
was  prodncetl  on  the  ganglionic  cells,  and  also  on  the  mycline  fibres  of  the 
anterior  horns.  The  libi*es  of  the  }msteriur  Ijorns  remained  intact,  because  , 
the  fibre  degeneration  was  always  scn-ondary  to  that  of  cells,  and  the  Irupliic  I 
oellKJentres  of  the  posterior  horn  fibres  lying  in  the  posterior  spinal  ganglia  I 
remained  uninjured,  owing  to  tlie  freedom  of  the  eollateml  ciivulalion. 

The  a0ected  cells  lose  tlieir  protopla,sniic  prolongations  (tlendmns), 
while  Deiters's  prolongation  (the  nenrnxon)  persists  t4)  the  last,  fii-st  lie*  I 
coming  varicose  near  the  body  of  tlie  cell.  The  nuck'us  wastes,  tlien  the 
mass  of  tlie  et^ll  protoplasm  becomes  a  heap  of  fine  granules,  and  finally 
disjipjiears  as  if  wiped  out  by  a  brn.'=^h.  The  axis  cylinder  of  the  nei*ve 
tnlrjes  in  the  whit^e  matter  swells  and  becomes  varicose;  an  active  prolifera- 
tion of  netiroglia  cells  oci'Ui^. 

This  elfLss  of  experiments,  which  show  the  marked  effect  on  the  nutri- 
tion of  nerve  elements  of  even  a  transient  inttTriiption  to  their  bhwd- 
giipply,  must  be  carefully  couHidej-ed  in  estimalijjg  the  inHuenee  of  Utxk 
injeetions.  For  if  the  latter  exercise  a  specific  ehemic4al  action,  they  are 
also  lial^le  Ui  interfere  with  nerve  nutrition  by  inducing  mechanical  obstruc- 
tions in  the  eirculation. 

The  second  class  of  experiments  have  been  made  with  cultures  from 
specific  infectious  diseases.  Yintx^nt^  inoeulatcnl  tlie  ear  of  a  vigorous  rab- 
bit wuth  three-fourths  of  a  cubic  ecntinictre  of  a  fluid  containing  the  tvT>hic 
bacillus  of  El>erth  and  one-ihirtl  of  a  cubic  txinliuietre  of  an  nuknown 
bac*ilhis  obtained  from  the  spkx^u  of  the  same  subji^-t.  During  the  follow- 
ing days  the  animal  suffcrttl  from  intense  diarrhcea,  complete  anorexia, 
stupor,  and  high  fever, — a  tem[>eratim*  of  41.0°  C  Began  to  recover  on 
the  tenth  day  ;  was  completely  well  iu  a  fortnight.  Then  a}>pcared  a  f»ro- 
gresfiive  weakness  of  the  hind  limbs,  with  atrophy  of  their  muscles,  extend- 
ing anteriorly.  There  was  great  diminution  of  faradic  contractility,  with 
persii?tence  of  galvanic  contractility.  The  nibbit  died  in  two  weeks.  At 
the  autopsy  was  found  no  visceral  lesion,  nor  macroscopical  alteration  of 
the  cotxl,  but  microscopic  examination  demonstrated  an  almost  complete 
disappearance  of  the  oells  of  the  anterior  horns,  less  in   the  posterior. 


1  Arch,  de  Pbys.,  1888. 


^  Arcbivet  do  Medecine  ExpetitneiitiiVf  1S93, 
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Many  that  remained  were  extensively  vacuoluteJ,  or  showed  a  protoplasm 
retracted  around  the  nucleus.  The  cvlinder-axeri  of  the  nerve-fibres  in  tlie 
anterior  columns  were  pale  and  tumeiied.  The  neuroglia  cells  were  multi- 
pliwl;  the  nuclei  in  the  endothelium  of  the  capillaries  proliferated.  There 
was  no  exudatioji. 

The  maximum  alterations  were  in  the  lumbar  coiih  There  was  a  pro- 
liferation of  nuclei  in  the  neurilemma  of  the  anterior  roots.  No  alteration 
in  the  cells  of  the  spinal  ganglia.  There  w^as  slight  neuritis  of  sciatic 
nerves  ;  loss  of  trans vei*se  striatiou  in  the  atrophied  muscles. 

This  experiment  was  very  suctx^ssful,  but  other  experiments,  exactly 
similar  except  for  some  unknown  factor  of  organic  rcsistauce  on  the  part 
of  the  animal,  failed. 

In  the  su(X'essfal  experiment  no  microbes  were  found  in  the  cord,  and 
the  myelitis  could  not,  therefire,  be  attributeil  to  a  multiplication  ma^itti  of 
the  inoculated  bacilli,  hut  rather  to  a  late  puisimiug  by  the  soluble  poisons 

ited  by  the  inofjulated  germs. 

Bonrges  *  dctermiucHi  an  acute  myelitis  by  inoculation  of  a  very  attejiu- 
ated  culture  of  erysii>elas  cocci. 

Crocq  •  inoculated  rabljit-?  with  the  Loeffler  l>acilliis  of  diphtheria  and 
found  degeneration  of  the  spinal  ganglion  ctdls  and  sclerosis  secondary  to 
that.     ^Vhitc  substance  rarely  afiei^ted. 

Enriquez  and  llallion^  made  upon  three  dogs  a  subcutaneous  injtiction 
of  filtmtrtl  di|>htheritic  bouillon,  in  tlie  proportion  of  one  and  a  half  to  two 
cubic  centimetres  per  kilogramme  weight  of  animals,  Tlic  dogs  succnmlK^d 
in  ten  days,  and  inulti[>le  foci  of  myelitis  were  found  in  their  spinal  coi^s. 
Thus  the  et!ect  of  the  LKJuillon  was  much  more  pronounced  than  that  of  the 
p  u  re  I J  f  c  ffl  e  r  bac  i  1 1  ii  s. 

Vidal  and  liezan^on^  inofulatcil  one  hundred  and  sixteen  rabbits  with 
strcptoooc(;i  cultures  den  veil  from  patients  su  Bering  from  various  inftrtious 
diseases, — erysi|M4a8,  variola,  puerperal  fever,  diphtheria.  In  addition  some 
streptococci  were  taken  from  the  normal  mouth.  The  ci^l hilar  tissue  of 
the  ear  was  iuoculatt^l  with  one  and  a  half  cubic  centimetres  uf  the  culture 
fluid.  Of  the  one  huudriii  and  sixteen  animals,  seven,  or  six  per  cent., 
Ixxtime  paralyzed  at  | periods  varying  from  sev^en  days  to  two  months  after 
the  inoculation.  Death  foHowetl  the  jiara lysis  at  peritxls  varying  from 
thirteen  to  seventy  days.  The  |)aralysis  \\m  sometimes  flaccid,  sometimes 
attendi\l  by  muscular  rigidity  and  contractures.  Mus^-ular  atrophy  was 
constanL  Four  aiitopsit^  were  made,  and  diseoveixxl  lesions  of  cells  and 
nervc'fibros,  while  ihe  ncuntglia  rcuiaint^l  unaffected.  The  cells  were 
hypcrtruphicd,  rouutledj  granular,  with  tlieir  prowsscs  broken  off,  or  else 
in  vitrotms  or  vacuolar  degenemlion,  all  finally  atrophying.     The  bhnd- 


*  Qiiot4?d  by  Vincent^  lor.  cit. 
-  CpTitnilWutt  fiirulltr.  Patliol,  November,  1896. 
'  Revue*  NeunVloirifjut',  31  Mm,  181i4, 

*  Annaioa  de  rinslitut  PaateuFi  1895. 
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vessels  were  engorged,  especiallj-  in  the  outer  lor  horns.  In  the  white 
stance  the  myeline  degeneratedj  and  the  axis-cylinder  showed  degenenitive 
hypertmphy.  Large  granular  bodies  eharged  with  inyeliae  were  seattered 
through  the  tissue. 

Only  two  lesions  were  lacking  to  complete  the  picture  of  acute  diSVisie 
myelitis, — namely,  a  perivascular  diaj^edesis  of  leueocy^tes  and  hypertrophy 
of  the  neuroglia.     No  microbes  were  found  in  the  cord  ;  the  lesions  were^H 
produced  bj  soluble  toxins.  ^H 

The  results  of  Claude's  subcutaneous  injections  with  bouillon  of  mixed 
strepto-and  staphylococci  were  a  little  different  from  the  above,  in  that  vns^^H 
eular  lesions  seem  to  have  been  much  more  conspicuous.     Minute  hemor-^^ 
rhages  were  seen  with  the  naked  eye  to  Ije  s^'uttereil  all  through  the  cord, 
Under  the  microscope  appeared  a  gcnenili/.ed  iia^matie  infiltration,  es[xvial]y 
in  the  anterior  horns*    The  small  vessels  were  dilate*!  and  fillt^J  with  blo<jd| 
their  walls  infiltrated  with  round  ck.41s.     The  lesions  of  the  ganglion  cells' 
were  such  as  have  been  described  by  other  experimenters,  w*itb  the  addi 
tion  that  the  dist»ased  coll??  were  found  to  he  suri'ounded  with  rtmnd  oell^, 
mononuclear    leucoeyt<.'8,  which    penetrated   into  the  gaugiir»n   celb,   filled 
them,  and  caused  them  to  disappear  completely.     The  lumbar  cord  wa^  tbe 
most  affectBJ,  tlic  dorsid  region  the  least.* 

The  guinea-pig  had  been  inoc*ulated  on  the  28th  of  February ;  illness 
began  on  the  14th  of  March  ;  on  the  16th  paralysis  set  in,  with  rigidity  of 
the  hind  limbs  and  i-etention  of  urine;  on  the  17th  extension  of  paralysis 
to  the  fore  limbs  and  death* 


■4 


SPINAL   HEMORRHAGE. 


It  still  remains  true  that  the  majority  of  cases  of  hemorrhage  into 
vovd  or  the  jueninges  are  oltservtxl  after  traumatism,  '*  Hemorrhage  into 
the  oord  (apart  from  traumatism)  is  out*  of  the  rarest  pathological  events," 
deelares  Ley  den.*  Out  of  two  hundred  and  forty-live  cases  of  organic 
dist^ase,  Krafft-Ebing  ibtmd  only  three  in  which  hemorrhage  was  ^Hag- 
nosed  either  from  the  symptoms  or  fn>m  the  autopsy-  Outten*  trie§  to 
prove,  as  Hay  em  did  many  years  ago^  that  primary,  nncomplicatctl  spinal 
hemorrhage  never  occui's,  Pfeiffer,  however,  doe®  not  a3-^?il  that  trauma- 
tism is  the  cause  in  more  than  ninety  per  cent,  of  tlie  cases.* 

The  traumatisniR  necessary  for  hemor^hl^^e  arc  of  very  different  de- 
grees of  severity.  Parkin's  seven  ca^'S  were  all  a-ssociated  WMth  vertchml 
fracture  after  severe  falls,*  All  but  one  proved  fatal,  A  blow  ujK>n  th« 
head  caused  paraplegia  of*  both  upper  extremities,  with  inability  to  liold 


im^^ 


*  Ckude,  Compter  Rendmi  Soc.  de  Bbl.,  30  Mai,  1896. 
'  Zeilschrin  fnr  klin.  Mwl.,  1888. 

*  St.  Loub  Albuist  mirj  Neurologistj  189^  ;  On  PriniHrT  Hjematoinyelim. 

*  CentnilbJjitt  fur  iillij^em.  Puth.  uod  jmth.  Anat.,  SoptemWr  15,  ISm 

*  Guy's  Hnspkul  Rpporta^  1891 ;  sn  nbn  SpUlfer'tt  case,  Fracture  of  th«*  Fourth  Ccnrioi] 
yertebim,  Inti^rnut.  Med,  Mag.,  April,  18£^0 ;  tiLsa  Lax,  luaug.  DUs.,  Zimdorf,  1895. 
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the  body  erect,  do  inator  paralysis  of  luwer  limbs,  analgesia,  thermo-aiiOBS- 
thpsia,  and  persistent  tactile  sensibility,  with  markedly  increased  reflexes.* 
The  diacriiosis  was  made  of  heinarrhagc  into  the  cervical  conl.  In  one 
case,  diirinn;  the  aet  of  lifting  a  heavy  weight  a  man  of  fifty-seven  was 
stricken  with  paralysis  of  all  four  limbs,  followeil  by  extensive  muscular 
atrophy,  most  marked  in  the  lower  extremities,*  This  condition  wa,s  re- 
ferred to  a  meningeal  apoplexy.  In  another  case,  a  man  was  thrown  from 
a  cart  J  fla*x*id  paraplegia^  abolished  reflexes,  and  total  aiia?irthesia  as  iar  as 
the  nipples  followed,  symptoms  which  would  seem  to  indicate  a  transverse 
mvelitis  of  the  lumbar  coi'd.  But  after  death  au  extradural  clot  was 
found  which  compiTSsed  the  eoi'd  IVoni  the  level  i»f'  the  flfth  dorsal  vertebra 
and  below.^  Another  case  seems  also  due  to  litliug,  althiuigh  the  symp- 
toms did  not  cM-cur  uutil  several  days  later.  Then  the  man  awoke  in  the 
morning  with  complet^B  paraplegia,  reteotiou  of  urine  aod  faeces,  and  sharp 
atxlominal  pains.  Aftei*  six  months  in  hospital  there  was  fiulfieient  im- 
provement for  the  patient  to  return  to  work.  But  the  motor  force  of  the 
legs  was  dimiuisbeil,  I  he  patient  walked  stiffly,  hail  a  mal  perforard  on 
the  right  great  toe,  developed  an  osteo  |i4?nostitls  on  the  right  femur,  and 
had  the  symptom  of  dissociated  sensibility.  The  tactile  and  muscmlar  sease 
remainetl  intact  in  tire  presence  of  analgesia  aod  thenoo-an^esthesia.* 

The  predominant?  of  traiuoatisui  in  the  etiology  of  hiematoniyelia  suffices 
to  render  children  relatively  exempt,  because  less  ex|)i>sed  to  many  forms 
<»f  traumatism.  Yet  childrt^n  of  any  age  are  lial»le  to  fiills,  and  especMtilly 
during  tlie  rougher  sports  of  lx>yhood,  Outten  rpiotes  a  case  from  Sharkey 
of  a  boy  of  thirteen^  who  fell  while  skating,  but  wtdked  home  apparently 
unhurt,  cxce[»t  for  some  ]iain  in  the  sbouhler  and  alxlomen.  In  two  houi*9, 
liowcver,  he  was  unable  to  walk,  and  was  admitted  to  the  ho^^pitid  with 
paraplegia,  impaired  sensation  to  the  fourth  dorsal  spine,  a  temperature  of 
101,  pulse  144,  and  pains  in  the  abdomen  and  legs.  He  died  after  eight 
days,  of  pneumonia.  At  tlie  autopsy  wiis  found  a  hemorrhagic  extravasa- 
tion which  oeeupiiM;!  tlie  whole  transverse  extent  of  the  cord  and  extended 
fiom  the  upper  cervical  to  the  mid-dorsal  region.  No  evidence  of  inflam- 
mation was  discoverable  by  mitjroscopii-al  examination.® 

A  torm  of  traumatism  ne<x*ssarily  pt^'uliar  to  children  is  due  todystocia. 
Haymond^  describes  a  case  observed  when  the  patient  was  six  years  old. 
Tiie  mother  had  lost  four  otlier  children  during  labor,  the  fifth  at  the  age 
of  nine  months,  probably  from  meningitis.  The  patient  presented  by  the 
feet,  upon  which  the  mge-femme  made  violent  traction ;  the  child  was  born 

»  Bikelcfi,  Neumln^.  Centralblatt,  1894. 

*  Grobcl,  Miinch.  Med.  Woch^n^chrift,  October,  1895,  Krafft-Ebinc:  relates  a  case 
where  a  y«>unsj  setimBtresg  became  similarly  paralyzed  after  lifting  a  heavy  weight,  Neurol. 
CuntniibliiUp  181H>, 

»  Lambert,  BuUetin  MM.,  1896, 

*  Neiirolog.  Cenlmlblatl,  1896. 

*  Outten,  Idc.  ck. 
•Prog.  M^.,  Febmary  16,  1896. 
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violet  and  apparently  dt:*ad ;  treated  bv  insufflations  from  mouth  to  nn 
for  tlirce  lumrs,     Twenty-fbiir  houvA  after  birth  both  arms  were  found  eooi' 
pletdy  paralyzed.     This  persisted  six  years  later,  when  the  arms  wei 
found  arrested  iu  their  development,  with  diffus<:'d   muiiKHilar  atropliy  and'* 
wrrclative   lipomatosis.     Sensibility  absolutely   intact,    mus^'lcs   i«f   lowei 
limbs  rigid  without  jmralysis.     Diagnosm  of  hemorrliag*:  limited  to  th< 
anterior  horns  of  the  i^rvical  enlargement,  without  encroaehinent  on  tlie 
eeotral  gray  matter^  and  with  descend iog  selerosis  of  the  lateral  etdnmna, 

Hemorrljage  sometimes  oeeurs  before  birth  in  children  who  are  still 
born,  resulting  in  paraplegia  or  diplegia,  unaet'ompauied  by   epilej>sy  oi 
other  evidenee  of  brain-lesion.     Herbert  SfK^neer  fnuiid  spinal  hemorrhageii 
into  either  cunal  or  cord  in  thirty  i>er  cent  of  one  baud  red  and  thirty  stiJl 
born  children.* 

Tlie  reeognition  of  hfiematomyclia  in  certain  cases,  M'here  otherwise 
myelitis  might  plausibly  Ije  suspected,  has  l)een  much  faeilitat<^i;l  by  lh« 
discovery  that  the  dissociation  of  sensibility  chameteristic  of  syringo*; 
myelia  is  also  prrKhieed  by  a  hemorrhage  which  s^'oops  out  ciivities  in  the 
centml  gray  matter  of  the  cord.  Such  cavities  may  even  originate  s^Tingo- 
myelia,  with  whose  symptomatology  their  own  naturally  then  coincides.^ 

In  189*2  Minor,  in  an  elaborate  and  im|K>rtant  paper,  described  four 
cases  of  et^ntral  haimatomyelia,  in  all  of  whirh  this  dissociation  of  s(m«ti* 
bility  was  the  prominent  symptom,^  There  was  hypenesthesia  on  the  noii- 
pandyzed  side,  and  on  the  paralyzed  side  analgesia  and  thermo-aniestljesia, 
while  tactile  sensibility  was  preserve<l.  Minor  then  statt^l  that  this  syn- 
drome was  often  described  as  chnraetcristie  of  syringomyelia  ur  central 
gliomatosis^  but  nowhere  as  connected  with  ha^matomyelia.  Since  the  pul>- 
liaition  of  Minor^s  jiaper  ttiis  syndrome  is  regularly  sought  for  in  all  caae 
of  suspected  spinal  hemorrhage. 

In  1888  Leyden  pointed  out  the  marked  tendency  of  hemorrhage  to*' 
concentrate  upon  the  gray  matter  of  the  spiunl  cord,  and  c^^petMaUv  at  Itf- 
central  part.  '*  The  original  scat  of  intra- medullary  hemorrliage  is  always 
the  gray  matter,  central  or  lateral."*  The  symptom  of  sensibility  disso- 
ciation is  only  observed  when  the  hemorrhage  occupies  the  former  locality, 

In  the  case  described  by  Spiller^  fracture  of  the  fourth  cervical  vertebra 
had  caused  an  extensive  hemorrhage  into  the  fifth  cervical  segment,  but 
it  w^as  limited  to  the  posterior  and  nnterior  horns,  leaving  comparatively 
fi^ee  the  commissures  and  the  white  matter. 

Among  Parkin's  seven  cases,  with  six  autopsies,  the  hemorrhage  was 
limited  to  the  gray  matter  in  three,  in  the  other  thi-ee  diSiised  tliroughout 
the  entire  substance  of  the  cord.     "  Hemorrhage  in  the  white  matter  is 


II 


1  Peterson^  American  Text-Book  of  Pedifttnc*^  St^irr. 

*  Anna  BaumlcfT  Deutaches  Arcliiv  fvir  klin.  Hod ,  Bd.  xz.  Hoft  8, 
'  ArehVv  fiir  Psych iat,  1892,  Central  Haomatomyelie. 

*  Leyden,  loc.  cit 
>  LCK!.  cit. 
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never  primary/'  *  Similar  localization  in  the  central  gray  matter  was  diag- 
nosed during  life  by  Kmfil-Ebing' and  Raymond.*  Minor  considers  the 
following  law  to  be  demonstrated,  namely  :  If  hemorrhage  oc<:'ur  in  the 
cord,  it  lurely  Hpreads  tt>wards  tlie  periphery,  but  descends  along  the  central 
gray  matter,  liulhivving  out  a  tubuhn-  space  of  vary! ug  dimejision  and  verti- 
cal extent,  eiHier  close  to  the  central  canal  or  limited  to  the  anterior  horns, 
or  to  these  and  tl»e  posterior,  never  the  latter  alone.  Such  limitation  existed 
in  Spiller's  ease,  notwitltstautling  the  extcunive  tran?natism. 

When,  instead  of  a  tube,  ciiTumscribed  cavities  are  forme<l  by  the  ex- 
travasation, an  anatomiai  I  oondition  is  prwlnced  nKvhaint'jdly  identical  w^ith 
syringcmiyelia  and  giving  vit^  to  the  ?ame  symptoms.  In  Minor^s  pa{>er 
four  cases  are  relatt*d,  of  which  one  was  in  a  boy  twelve  years  old.  The 
boy  had  fallen  and  hit  his  hand  so  violently  that  blood  tlowed.  A  month 
later  he  liit  liis  wounded  hand  against  his  chest.  He  immediately  felt  such 
a  weakness  in  hh  arms  and  legs  that  he  could  no  hiugcr  work.  The  weak- 
ness incrc^se^l  till  he  fell ;  his  legs  did  not  seem  to  belong  to  hini.  Obsti- 
nate vomiting  for  three  days.  On  the  fifth  day  complete  dilatation  of  right 
pupil ;  paresis  of  the  left  hand  and  lefl  leg ;  some  atropliy  in  ulnar  tiugers ; 
hypenesthesia  of  the  left  half  of  body  ;  motility  unimpaired  on  right  half, 
as  also  tactile  &ensibilitj%  but  analg*^sia  and  thermo  anesthesia ;  knt^^-reflex 
lost  on  right  side,  exaggeratetl  on  left.  Thus,  typical  Brown-.Se|uard 
syndrome.  Pre&^^nre  painful  over  spines  of  seventh  cervical  and  first  and 
second  dorsal  vertebrfe.  Pu])illary  sym[itom,  mydriasis  spastica,  indicatcfl 
l^ion  of  cilio-spiual  centre  ;  this,  with  paralysis  and  atrophy  in  ulnar  sphere, 
localized  lesion  at  roots  of  last  cervical  and  first  dorsal  nerves.  Electrical 
excitability  esfX'cially  di mi uished  in  region  of  left  mtdian  and  nlnar  nerves. 
Three  montlis  later,  paresis  of  left  leg  almost  gone,  as  also  the  analgesia, 
but  hypenesthesia  and  exaggeratcnl  knee  Jerk  persist. 

In  Minor's  three  other  cases, all  adults,  the  symptoms  developed  imme- 
diately after  a  severe  traumatism,  wliieh  pointed  to  hemorrhage,  and  these 
symptoms  resembled  so  closely  those  of  the  boy  that  hemorrlmge  must  l>e 
inferred  in  his  case  also,  The  most  characteristic  is  the  special  dissociation 
of  sensibility,  which  previous  to  these  observations  had  not  been  signalized 
as  a  consecjuencc  of  hemorrhage,  but  only  as  a  symptoni  of  syringomyelia 
or  central  gliomatosis.  Frt>m  syringomyelia  a  hemorrhagic  lesion  is  to  be 
distinguished  by  its  acute  onset,  by  the  absence  of  tropliic  cutaneous  lesions, 
and  by  its  tendency  to  retrograde  in  the  severity  and  extent  of  its  symj^toms. 

Minor  establishes  three  forms  of  haematomyelia :  1,  with  the  Brown- 
Sequard  tyj>e  of  crossed  motor  and  sensory  paralysis ;  2,  \Yith  atrophy  of 
arms  without  anaesthesia  in  trunk  and  legs,  paresis  without  atrophy,  but 


*  Porkin,  l>c.  cit 

*  DiAgnusift  of  hc^Tnorrhage  into  left  anterioT  horn,  very  little  into  posterior  horn,  Wien. 
klin.  Wochensch.,  1880. 

•Prog.  M6d.,  1896. 
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violet  and  apparently  dead ;  treated  by  iosufflationa  from  moa^' 
for  three  hours.     Twenty-four  hours  after  birth  both  artna  ' 
pletely  paralyzed.     This  i3«?r«i:?tod  six   years  Iater»  wheiT- 
fouud  arrested  m  their  developmeut,  with  ditTiised  muf 
correlative   lipomatosis.     Sensibility  absolutely  mtact  •     ^ . 
limbs  rigid  without  paralysis.     Diagnosis  of  \v:mf )  Ji  ^  $^  f 
anterior  horns  of  tlie  cervical  enlargement,  withr       ^  '  ft 
central  gray  matter,  and  with  deseending  sclerosJ 

Hemorrhage  sometimes  occurs  l:»efoix?  birt* 
born,  resulting  in  paraplegia  or  diplegia^  « 
other  evidence  of  brain-lesion.     Herl)ert  Sj^ 
into  either  eanal  or  cord  in  thirty  per  cjen^    t  l  ^'  i  t  i  d  ^ 
born  clHldren.*  n  (r  i 


', 


The  reeognition  of   hEematomycli*  /// 
myelitis  might  plausibly  be  suspe*:-' 
discovery   that   the   dis80(_natirm    o 
myelia  is  also  produced  by  a  her 
central  gray  matter  of  the  cord. 
myelia,  with  whose  symptomo 

In   1892  Minor,  in  an 
cases  of  central  haematom 
hility  was  the  prominent 
jmralyzed  side,  and  on  * 
wliile  tactile  sensibili^ 
drome  was  often  d 
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les  which  pass  from  the  periphery  into  the  lat 


gl  iomatosis,  but  nr      .  ri  1 . ' 

limtjon  of  Mino     ^^//irity  of  the  anterior  gray  matter,  which  tends  to 

of  suspei'ted  sr      j/tfbsed  infectiona,  iB  thus  also  an  evident  reason  fur  t! 

In  IS."^*'  r,emorrhages  within  this  area,  and  for  their  limitation 

eoneentratr        ,,,   \  1**11*^1  vc. 

rentml  p0  ^C^r  unable  to  find  any  case  of  spontaneous  spinal  hemorrlu 
the  gra*  'ji'Ug  the  olinieal  records  of  the  last  ten  years.  A  few  c^se-s  i 
eiatior  1  adults:  by  Eiehhorst,*'  in  a  previously  healthy  young  wuiiu 

J  in  a  laborer  of  sixty-four;  and  Hitzig/  in  a  woman  v 

hii<^      \    :,/tih  ^^^  whom  the  paraplegia  was  prcceiled  by  prodromal  }Kiius 
tt  s,  and  followed  by  death  on  the  third  day  from  the  [lanilysis,  I 

^  lindiug  the  subaraehuoid  space  filled  with  bloo<l-elots.     A  simi 

^/j  n iis  ibund  by  Riggs  after  deatli  from  pernicious  anaemia.^ 


iTbe  above  details  are  taken  from  "WiUiamson's  esaaj  on  *'  The  Relation  of  Dl 
^ff)i>  Spinal  Cord  to  tbe  DietHbution  and  Lesions  of  Ihe  Spinal  Blood-Veesels,'^  Lon^i 

»  Beitrdge  ZMT  Lehre  von  der  Haematomyelie,  quoted  by  Lax,  Inaug.  Diaa.,  Zirtid< 

*  Lot?,  cit.  *  Arch.  G«n.,  1886. 

*  Journ.  Mental  and  Nervoaa  Diseases,  1890, 
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with  the  syringomyelic  dissociation  of  sensibility ;  3,  with  coiacidenoe  in  ^ 
the  areas  of  atrophy  and  sensibility  dissociation.  H 

In  all  Minor's  cases  the  jiamlysis  was  unaccompanied  by  rigidity  or 
contractnrt*. 

Tlicse  observations  seem  to  show  that  impressions  for  jiain  and  temiier- 
ature  are  transmitted  by  fibres  which  promptly  plnnge  into  the  central  gray 
matter  of  tlie  cord,  while  tactile  hnpressions  are  conveyed  by  the  posterior 
columns  of  the  cord.     Thus,  Schiirs  law  is  confirmed. 

The  gray  matter  of  the  corf  is  more  predisposed  to  hemorrhage  than 
the  white,  on  acmunt  of  its  softer  texture,  which  offers  le^  supjiort  to  the 
blood-vessels,  and  l>ecause  of  the  rich  ahuudauce  of  tliese. 

The  central  gray  is  chiefly  snpplicil  by  the  anterior  median  arteries! 
given  ofl',  to  the  number  of  two  huiidrfxl  and  fifty  or  three  hundred,  from 
the  anterior  spinal.  Each  anteri(*r  nietlian,  entering  the  auterior  commis- 
sure, divides  into  the  ant.^rior  central,  which  jwLSses  to  the  anterior  horn,  ilie  , 
posterior  ceutral,  which  passes  to  the  intermediate  gray  matter,  tlie  neck  of  ^| 
the  posterior  horn,  and  the  |KJsterii>r  vesicular  column  of  Clarke  and  the  ^^ 
anast4>niotir  artery,  which  bifurcates  aod  stands  vertical  branches  upwanl  and  j 
downward,  uniting  the  commissural  arteries.  The  posterior  system  of  arte- ^| 
rics  sends  a  small  branch  to  thoi^iput  of  the  posterior  lioru  ;  but  this  systera  ^" 
chielly  supphes  the  white  columns  and  the  nerve-mots  tiius :  the  i>osterior 
median,  giving  small  branches  to  the  columns  of  GoU  ;  the  intermediate  j 
septal,  in  the  septum  between  the  columns  of  Goll  and  Burdach  ;  the  poste- 
rior radienhir  artery  to  the  median  side  of  t!ie  jxisteriur  root ;  and  the  greater  j 
part  of  tiie  peripheral  arttTi^  which  pass  from  the  |ieriphery  into  the  lateral  I 
white  matter  of  the  cord/ 

The  rieh  vascularity  of  tlie  anterior  gray  matter,  whicli  tends  tu  cdu- 
oentrate  open  it  diffusetl  infections,  is  thus  also  an  evident  n^ison  fur  tlio 
predominaur:*  of  hemorrhages  within  this  area,  and  for  their  limitation  to 
It  when  not  too  extensive.  ^m 

I  have  been  unable  to  find  any  case  of  spontaneous  spinal  hemorrhage  ^| 
in  a  child  among  tlie  clinical  records  of  the  last  ten  years.  A  few  cases  arc 
meutioneil  in  adults:  by  Eichhr»rst,^  in  a  prmiously  healthy  young  woman  ; 
Kmt!\-Ebing,^  in  a  laborer  of  sixty -four ;  and  Hitzig,*  in  a  woman  witli  ^J 
melancholia,  in  whom  the  paraplegia  was  preceded  by  prodromal  pains  for  ^M 
three  days,  and  followed  by  dcjith  on  the  thii'd  day  from  the  jianilysis,  the  ^* 
autopsy  finding  the  subsiradinoid  space  filled  with  blood -clots,  A  similar 
lesion  was  found  by  Kiggs  after  detith  from  pernieions  amcmia.^ 


1  The  above  detuiU  are  taken  from  'WilUamson's  et*8ay  on  "  The  Helatinn  of  PbeuM  ' 
of  the  Spinal  Cord  to  the  DbJtribution  and  Le^^ions  of  the  Spinul  Blood-Tee^eU/'  London, 
13D5. 

'  Buitrsge  zur  Lebre  ron  der  Hitematonijelie,  quot«d  by  Lax,  Inat^;.  I)i«.,  Zimdoif, 
1895. 

»  Loc.  cit  •  Arch.  Gla.,  1886. 

^  Journ.  Menial  and  Nervous  DUeasefif  1806. 
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There  are  four  distinet  diseases  tliat  may  occur  in  clnldren  in  which 
ataxia  is  the  most  protnineiit  symptom, — hertKlitary  qiinal  ataxia,  usually 
known  as  Frleflreieh's  ilisease;  hereditary  cerebellar  ataxia,  soraetiraea 
calletl  ilarie*s  disease  ;  ataxic  paraplegia ;  and  locomotor  ataxia,  or  true 
tabes  darsalls.  All  of  these  diseases  exce(>t  the  last,  which,  a*^  we  sliall 
point  out  later,  occurs  so  rarely  that  it  barely  deserves  mention,  are  fre- 
quently encountered  in  ehildho<xK  They  are  all  fjimiliary  or  heix^ditary 
maladies.  Although  it  is  olleu  impossible  to  trace  a  similar  affection  in  the 
immediate  ancestry,  the  most  striking  characteristic  of  these  diseases  is  their 
occurrence  in  different  membci^  of  a  tamily.  If  the  ancestry  does  not  show 
tlie  particular  *Iisease  uuder  eonsideratiuu,  investigation  of  it  often  reveals 
some  other  f(»rm  of  hcix^litary  nervous  disease. 

The  most  satisfactory  eoncc^ption  of  the  hereditary  and  fa  miliary  dis- 
eases— a  class  that  is  every  year  becomiuf?  more  com preheusive — is  that  tliey 
are  in  their  origin  congenital ;  that  there  is  s^jme  inherent  defci-t  in  the 
proton  of  the  neuron,  motor,  sensory,  or  intereentral.  This  defect  does 
not  usirally  reveal  itself  at  birth,  but  at  some  physiological  e[H>eli  in  the 
patient*s.lifej  eitlier  a  *levelopmental  or  a  retrogressive  one.  For  the  hered- 
itary ataxias  this  epoch  is  the  one  of  puberty.  For  another  familiary  and 
hereditary  disease  (Huntingdon's  chorea)  the  epoch  is  a  degenerative  one, — 
at  forty-five  years*  It  is  also  possible  to  conceive  that  tliese  diseases  are 
based  ujx)U  anatomical  conditions  which,  although  the  proton  or  primary 
constituent  was  properly  formed  and  laid  doirn,  are  not  possessed  of  the 
vitality  to  carry  them  through  the  span  of  life  of  other  tissues.  Thus  the 
tissues  that  form  tlie  anatomical  seat  of  the  disease  have  a  brief  career,  just 
as  do  all  incompletely  developed  organisms. 

The  evolntionary  history  of  the  ataxias  is  interesting.  Formerly  they 
were  all  put  under  the  one  caption  oi^  Im.'oniotor  ataxia,  after  Trunswaii 
had  expiseated  the  latter  disease.  Then,  in  1801,  Friedreich  st^pa rated  off 
a  very  distinct  class  of  cases,  now  known  by  his  name.  Nearly  a  quarter 
of  a  century  later  Dana  split  up  the  remainder  by  calling  attention  to  a 
Vol.  v.— 77  1217 
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class  of  cases  which  lie  dosignatotl  as  hereditary  or  familiary  ataxic  jmra- 
plejj;iiis.  Finally  Fraser^  Sanger  Brown,  Noniic,  and  othei-s  furtlier  redu<x?d 
the  number  of  cases  by  describing  a  more  or  less  uniform  cliuieal  type,  to 
which  Marie  gave  the  name  of  li^Kiio-ataxie-e^r^'bcllenrte,  or  hereditary 
cerebellar  ataxia.  Thuia  there  have  been  fscparated  from  tlie  one  central 
disease  whose  distinguishlug  feature  i^  ataxia  of  locomotion  three  diseases, 
each  of  which  fia-s  a  muulxT  of  features  so  distinctive  as  to  be  ciinsidered 
pathognomonic^  but  which  have  a  number  of  clinical  features  in  common. 
The  activity  thus  displayed  in  the  nosonomy  of  the  ataxias  lias  left  the 
fiehl  made  up  of  c-ases  of  genuine  tabes  in  child mu  very  small^ — so  suiall^ 
indeed,  that  it  can  scarcely  be  fuund. 

Of  tlie  three  ataxias  mentioned,  hereditary  spinal  ataxia  has  been  dif- 
ferentiated longest  and  is  best  known. 


HEREDITARY  SPOAL  ATAXIA  (FRIEDKEICH'S  DISEASE);  JUVENILE 

ATAXIA. 

Frifxlreieh's  ataxia  is  either  a  degenerative  disease  or  a  lack  of  develop* 
ment  of  the  peripheral  sensory  neuron  and  the  central  motor  nenron  in 
their  spinal  course.  Posterior  and  lateral  sclerosis  of  the  conl  is  the 
anatomical  condition  on  whicli  the  disease  rests.  It  is  a  rare  disease  of 
childho<jKl,  characterized  clinically  by  uiutor  incoordination  of  the  extremis 
ties  and  of  the  trunk,  loss  of  the  tendon  jerks,  disturbance  of  eonoeintion 
and  articulation,  nystagmus,  and  defi»rmity  of  the  ppinc  and  feet.  In  its 
C4ajrse  it  is  characterized  hy  clironicity,  being  the  h-ast  rapidly  pnigressive 
of  alt  spinal  diseases^  and  by  its  uuilnrm  unamcnability  to  every  form  of 
therapy. 

History,— Hereditary  spinal  ataxia  is  to-day  such  a  well-knowm  disease 
that  it  really  k  of  eomparatively  sliglit  ini]H>rtance  to  trace  the  history  of 
its  development  by  enumerating  the  men  of  all  nations  who  have  a^ntril> 
uted  reports  of  aises.  Although  the  disease  was  first  referral  to  in  18GI  as 
hereditary  or  infantile  ataxia  by  the  physician  whose  name  is  ejumymically 
associated  witli  it,  wide  spread  retx»guition  of  the  disorder  dates  from  I87(J, 
wlien  Fnp<lr(jich  descnlxM.1  three  additiuna!  cast^  and  lucidly  depicted  its 
clinical  characteristics.  Between  the  dates  of  Frif^dreich's  contributions 
cases  liad  been  re^Kjrted  by  Carr^,  Bradbury,  Carpenter,  Kellogg,  and 
Dreslifeld  ;  and  although  Sfime  of  these,  particularly  a  case  of  Kellogg, 
another  of  Drcschfeld,  and  another  of  Bradbury,  are  no  hmger  considered 
examples  of  tlic  disease,  these  contributions  represent  the  l^eginning  of  the 
ditlcrentiation  of  hei'editary  ataxia  from  tabes  dorsidis,  under  which  they 
had  until  that  time  bcxui  considered.  After  Friedix-ichV  second  paper  the 
number  of  published  cases  increased  so  rapidly  that  t»/n  years  later  8oca 
collected  one  huudretl  and  sixty-five  cases,  a  number  of  which,  however, did 
not  belong  to  this  ctitcgory.  There  are  at  the  present  time  about  three 
hundred  ciises  in  literature  published  as  examples  of  FricKlreich's  diseftse, 
but  i-arefnl  examination  of  the  histories  and  judicial  considemtion  of  the 
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evidence  leads  to  the  conclusion  that  immy  uf  tJieni  are  not  entitled  to 
the  place  allotted  them,  Tliis  is  now  very  apparc^nt,  since  a  moit?  or  less 
definite  symiitonmtohjgy  has  lieen  ereetetl  for  hereditary  cerebellar  ataxia 
and  hereditary  ataxic  paraplegia. 

TFie  first  autopsy  on  a  case  of  Friedreich's  ataxia  was  made  by  Fried- 
reich himself  on  one  of  the  cases  reported  in  his  first  paper,  Sclinltze  in 
1877  maile  a  very  careful  microscopical  examination  of  one  of  Friedreich  s 
cases*  but  the  disease  was  not  established  on  a  firm  pathological  basis  until 
1878,  when  Kahler  and  Pick  gave  such  a  thorough  description  of  the 
morbid  cbaniTes  that  they  tally  with  the  findings  of  more  actnirate  and 
rt^finetl  histulogkal  methmls.  Americans  have  Lad  nnicli  to  do  with  estab- 
lishing the  recogniti<jn  and  description  of  the  disease,  and  the  contributions 
of  W.E.  Smith;  J.  P.  Crozer  Griflith,  Charles  U  Dana,  E.  C.  Seguin,  and 
Sanger  Brown  form  an  integral  part,  of  the  history  of  the  disease,  both  in 
its  clinical  and  its  jTathological  features* 

Etiology. — The  etiology  of  Friedreich's  ataxia  is  enveloped  in  the 
same  oliseurity  as  all  heretJitary,  familiary,  and  teratologjcal  diseases  of  the 
nervous  system.  If  we  eotdd  say  why  e«*rtain  neurnns  do  not  reach  full  de- 
velopment, or  w^hy  they  die  before  others  of  simihir  development,  we  should 
have  solved  one  of  the  most  important  questions  with  which  the  biologist  is 
coneerneil.  At  the  piTsent  date  we  can  only  say  that  these  eomlitions  occur  ; 
what  the  actual  factors  are  that  determine  them  is  unknown.  There  are  three 
important  etiological  I  actors  to  be  considered.  These  are  :  ttie  family  his- 
tory, the  age  when  the  symj>toms  fii-st  occur,  and  the  i-eal  relationslu'p  of 
acute  disease,  which  is  an  attributed  exciting  cause.  The  name  hereditary 
s(nnal  ataxia  is  misleading,  because  in  at  least  one-third  of  the  cases,  and 
possibly  one-half,  there  is  no  evidence  whatever  of  imnuHliate  or  remote 
heritage  of  the  disease,  and  in  upwai"ds  of  ten  per  cent,  of  the  eases  there 
m  no  histoiy  whatsoever  of  pathologi<^l  heritage  of  any  kind.  The  most 
striking  fact  iu  the  etiology  is  tliat  tlie  disease  oc!cnrs  in  families,  thongh 
even  this  is  by  no  means  disetTuible  iJi  all  cjises.  It  is  more  apt  t«j  oecur 
in  large  than  in  small  families,  and  at  times  it  seems  to  affect  the  male 
raemljcrs,  while  the  temales  escape,  or  rice  verm.,  AlthfHigh  all  the  mem- 
bers of  a  family  are  nnt  atteeted,  unless  in  exceptional  instances  wh<Te  the 
nunil>er  is  very  small ,  the  remaining  members  may  show  some  other  form 
of  degenerative  nervous  disease,  and  |Kissibly  a  nervous  disease  of  a  terato- 
logical  nature.  The  iinniediate  and  remote  family  history  also  may  show 
the  presence  of  some  degenerative  neurosis  or  psychosis,  such  as  epilepsy, 
hysteria,  inebriety,  migraine,  et/*. 

The  disease  develops,  as  a  rule,  hetweeu  the  ag«?s  of  ^^VQ  and  fifteen  ;  it 
sometimes  ocein*s  in  a  recognizable  form  l>efore  that  |>eriod,and  the  nnmljcr 
of  cases  that  have  develo|Kd  after  the  fifteenth  year  is  not  verv  pnmll.  I 
have  a  fase  under  observation,  which  conforms  elinically  in  every  feature  to 
the  classic  example  of  the  disease,  in  wliich  the  symptoms  were  remarked 
fir  the  first  time  when  the  patient  was  twenty^five  year-s  old.     A  few  such 
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eases  aro  to  be  found  la  literature.  A  faet  that  has  been  noted  so  often  tl 
it  eannot  be  eoiisiilered  aecidental  is  tlmt  when  the  disease  occurs  in  srrcfil 
members  of  the  same  family,  it  appears  in  the  fir^t  {mtient  driring  IstediiU- 
hood  or  early  maturity,  while  in  each  succeeding  patient  it  appeuvatalaM 
advanced  age.  Friedreich's  disease  has  this  in  common  with  mmm  ollwr 
family  diseases,  particularly  juvenile  dystrophies,  in  which  I  have  nwrp 
than  once  nnticeil  a  similar  otx-urrenoe.  The  factors  that  ap]>areutly  have 
something  to  do  with  exciting  the  disease,  at  least  to  such  activity  that  it 
becomes  recognizable,  are  the  inftn^tious  disc^ases — natumlly  those  cotnmoDto 
chiidhowl — ^aud  injury.  These  factors  may  be  interprctetl  in  two  ways.  The 
acute  infectious  diseases  may  have  nothing  whatever  to  do  with  caitsing 
disease^  except  so  far  ns  tlicy  weaken  the  ne«ro-musc»ular  system  flsd 
the  |>atient  in  bed,  during  which  time  complete  coordinated  mo 
such  as  walking,  ninuing,  climbing,  etc,,  which  the  jicrson  may  have 
recently  acquiivd,  are  partially  forgotten*  Either  of  tliese  factors,  or 
combined,  may  Ijc  sufficient  to  make  noticeable  the  most  striking  featnre  of 
a  disease  which  existed  even  IwfoiT  the  inftvtiou, — namely,  incourdinatioa. 
On  the  other  hand,  infectious  processes  and  their  products  may  act  injuri- 
ously upon  neurons  roblvtd  by  heritage  of  their  complement  of  develup* 
ment,  and  cause  them  to  degenerate.  This  latter  view  I  hold  to  \ye  ex 
improbable,  A  numljc*r  of  cases  have  been  i-eported  during  the  last 
years  in  which  the  disciisc  was  nsheral  in  with  a  simple  fever, — that  is, 
fever  w^ithout  any  accompanying  physical  signs  or  clinical  ffatun-s  U\  show 
its  de|>endency  upon  an  infectious  or  accidental  process.  What  ihe  jji^i 
of  this  fever  is  has  not  bt^^n  suggested,  but  it  seems  to  me  tJiat  tJic  c5t(>Li 
tion  of  its  injnnousness  is  the  same  as  that  ofiered  for  the  infet!tiou«  dis- 
eases. A  numl»er  of  other  etiologit^iil  factors  of  com jmrativi'ly  instguifioul 
importance  are  the  finding  of  the  disease  oiVncr  in  males  than  in  fcfnales, 
oftener  among  the  poor  than  among  the  rich,  and  the  recording  of  no  mse 
in  other  races  than  the  wliite.  These  facts^  with  the  excejition  of  the  laH 
named,  are  in  entire  actT>rd  with  the  teachings  of  other  familian*  and 
nxlitary  diseases,  all  of  which  show  themselves  more  frequeutiy  in 
and  in  peoplc*s  of  the  lower  walks  of  life.  The  disease  is  met  with 
pocu*  and  iincnlightene^J  because  parental  consanguiiiily,  exce!Sii%'e  ft 
and  malnulrition  are  ctunmoni-r  in  this  class. 

Symptoms. — After  an  acute  illness,  one  of  the  acute  infectious 
eases,  or  a  simple  fever  aecompanie*!  with  pains  in  various  parts  oil 
ho<ly,  or  without  the  occurrence  of  such,  it  is  notioeil  Iiy  tlie  parents,  ur  hf 
the  patient  himself,  if  of  an  i^  to  l>e  observing,  timt  there  id  a  clMiigvii 
the  gait  and  in  the  eertiiiuty  of  the  movements  of  the  extremities,  and  poi- 
sibly  also  of  the  trunk.  Tliis  uncertainty  of  gait  and  of  movemoil  maf 
manifest  itself  in  the  beginning  by  awkwardness  and  dumsinesi.  Iliooa, 
however,  Imx^mes  associated  with  weakness  of  the  lower  or  upper  extaaDi* 
ties,  which  adds  materially  to  the  patient's  disability  ;  so  that  the  gait 
was  at  first  merely  lacking  in  grace,  and  slightly  incoordinate, 
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now  that  of  a  jm^i-squ  who  is  trying  contiinially  to  bahmct.'  himsell'and  thus 
secure  his  equilibriuo).  He  walks  with  th(?  feet  widely  sopiirated,  and  no 
sooner  is  the  one  foot  down  than  he  lift;^  the  uther  hravily  and  [lUts  it  down 
lu  a  place  wheix?  it  will  balance  tts  well  as  suppoit  liitih  This  jxTpctual 
att-empt  to  prt*i*erve  the  cqnilibnuni  in  walking  gives  rise  to  a  pecidiar  oeeil- 
lating  gait  which,  when  as.soeiated  with  the  phetiomena  of  incoordination 
in  other  pails  of  the  body,  l^ecomea  ratlier  chanicteristic.  In  si^rnie  in- 
stances the  iycooixlioalion  of  the  upi>er  extreniities  precedes  and  is  more 
marked  than  that  of  the  lower;  Uftiially,  however,  it  is  oon&eentive  to  the 
latter  and  less  marked.  It  shows  liself  first  in  writing  or  in  i>thtr  highly 
eoonlimite  mo%Tments.  In  an  advaneetl  stage  it  gives  the  Imiid writing  a 
typical  appearance,  an  example  of  which  is  shown  by  Fig.  1.     When  the 
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patient  attempts  to  stand,  it  is  noticed  that  the  body  is  in  a  state  of  con- 
tinual titnlmtion  ;  first  one  set  of  muscles  contmct,  to  draw  the  centre  of 
gravity  towards  one  side,  and  this  is  soon  folio wcil  by  the  action  of  an  op- 
posing set  in  a  way  that  i^eminds  one  somewhat  of  the  continnal  voluntary 
efforts  of  eqnilibrinm-pmservation  made  by  the  tight-rope  walker  These 
movemcntii  are  to  l>c  seen  in  the  muscles  of  the  trunk,  in  the  muscles  of 
the  extremities,  and  in  the  muscles  of  the  mvk  and  faw.  They  are  evident 
when  the  feet  are  widely  apart,  more  evident  wlien  the  feet  are  ai>proxi- 
matod  ;  but  they  are  no  more  marked  when  the  eyes  arc  closeil  than  when 
they  are  open.  In  short,  tliere  is  static  ataxia  which  is  not  exaggemte<l 
by  closure  of  the  eyes.     In  addition  to  tlie  ataxic  movements  of  the  arms 
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and  legSj  there  arc  sometimes  eontimial  involuntary  choreic  movemeDts 
of  the  head  and  of  the  body,  wliich  arc,  I  believe,  to  be  explained  by  an 
involuntary  attempt  oo  the  part  of  the  muscles  to  maintain  ecjuilibrium. 

On  tiipping  tendons  which  in  health  respond  Ijv  a  quick,  active  raus- 
cnlar  contraction  and  a  C!onseqiient  jerk,  such  as  the  knet*-jerk  and  the 
elbow>jerk,  it  is  fouud  that  tliese  are  diminished,  unequal  on  the  two  sides, 
or  absent,  the  latter  being  the  rule.  Increased  myotatie  irritability,  ex- 
aggemtion  of  tendon-jerks,  and  any  form  of  clonus  ai*e  amditions  that  are 
strictly  inimical  to  the  existence  of  tlie  morbid  conditions  constituting  the 
basis  of  this  disease.  The  strength  of  the  lower  extremities  becomes  gra*l- 
ually  more  impaired,  Cfjnstitutiug  mild  degrees  of  paresis,  but  rarely  is  there 
any  tiling  like  paraplegia. 

Coincident  with  the  development  of  the  incoordination  de|>endent  upon 
the  loss  of  the  sense  of  equilibrium  in  the  other  jiarts  of  the  l>ody  there  is 
incoordination  of  tlic  motor  meehanism  of  vocalization  and  articulation 
which  causes  a  striking  but  by  no  means  pathognoaionic  disturbance  of 
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spee*jh*pnMliiction.     Intonation  becomes  irregular  in  rhythm,  usually  am- 
stant  in  pJtcli,  and  oftentimes  nasid,  while  articulation  is  syllabic. 

As  the  disease  makes  pmgress  two  very  cominou  deformities  develup, 
the  one  of  tlie  spine,  the  other  of  the  feM>t  That  of  the  spine  is  some  fona 
of  rotatory  or  lateral  curvature,  most  often  of  the  fcrvit-o  dorsal  and  dor^l 
regions,  wliile  that  of  the  f*x)t  is  a  by perex tension  o(  the  toc^s,  particularly 
of  the  first  and  second,  which  produces  a  condition  distressing  to  observe, 
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although  appai^utlj  not  greatly  auiioyiiig  tu  tht^  patient*  and  a  cun^ature 
of  the  arehj  which  gives  rise  to  a  concavity  of  the  plantar  surface, — in 
sliurt,  to  a  more  or  less  typical  pea  cavus.  Tliis  eondilioii  of  the  foot  dcxjs 
not  ilevelop  until  after  the  disease  has  existed  for  some  time.  Proecding 
it,  even  in  the  very  early  stages  of  the  disease,  there  occurs  a  phenomenon 
which  I  have  fi-equently  noted.  If  the  feet  are  watched,  the  extensor 
tendons  going  to  the  toes  are  seen  to  becurue  alternately  rigid,  so  tiiat  they 
stand  out  like  the  prongs  of  a  furk,  and  relaxed  :  a  jmii  of  the  kdancing 
movement  that  the  [xitient  makes.  The  deformity  of  the  feet  and  the  to<^ 
in  an  advancxd  degree  is  well  shown  in  the  aa-onipanying  illustrations. 

Anotljcr  symptom  which  develo[>s  latx^r  in  the  disease  is  nystagrans, 
usually  of  a  lateral  character,  although  the  rotatory  form  may  be  elicited 
in  sunie  ea^cs. 

The  |>aticnt  liimself  does  not  ef»mplaii»,  except  of  awkwardness  in  the 
perfyrmanee  of  purjiosive  movements.  In  a  few  instances  neuralgic-like 
pains  approximating  those  of  talies  have  been  remarked,  but  they  are  ex- 
ceptionah  Vertigo,  transient  attacks  of  unconsciousness  of  a  syncopal 
nature,  and  pamxysmal  attacks  of  tachycardia  Itave  been  notecL  Their 
occurrence  probably  indicates  that  the  neurotic  degeneration  or  de<.!ay  has 
reached  tlie  oblongata. 

A  number  of  other  symptoms  have  been  observed  occasionally.  Their 
occurrence  is  accidental  or  the  result  of  some  sui^eraddeiJ  disease.  Among 
til  est*  I  would  class  muscular  atropliy,  which  has  Ijccn  notc<l  by  Sachs,  who 
says  that  it  constitutes  an  important  symptom  of  tlie  disease.  It  is,  I 
believe,  not  a  symptom  of  the  disease  at  all,  but  the  result  of  an  iuterenr- 
rent  or  previous  anterior  poliumyelitis,  the  existent^  of  whieh  has  l>een 
shown  in  a  few  instances  by  post-mortem  examination.  Friedreich's  ataxia 
habitually  spares  the  peripheral  motor  neurons,  and  when  these  neurons 
are  diseased,  it  is  to  be  looke*!  upon  as  accidental.  Other  symptoms  tiiat 
may  be  considered  accidental  or  psychical  ai-e  pilyuria^  tic  of  the  face 
muscles,  and  tremor. 

If  a  raethi)dical  examination  of  the  jmtient  l>e  made,  a  number  of  nega- 
tive physical  ntndttious  will  Ik*  elicittnl,  some  of  wliieh  are  of  great  im- 
portanee  \n  making  the  diagnusis,  and  particularly  in  se|>arating  it  from 
other  diseases  that  have  ataxia  as  a  prominent  symptom.  These  are 
absence  of  imiiairmcnt  of  the  pupil laiy  reflex  either  in  accommodation  or 
on  exposure  to  light,  absence  of  insufficiencies  of  the  ocular  musc^les,  absence 
of  impaired  activity  of  the  cranial  nervt^,  iutegrity  of  the  sphincters,  and 
preservation  of  the  various  forms  of  sensibility  mediated  by  the  skin. 
The  sufiertieial  reflexes  are  usually  preserved,  and  trophic  and  vaso-raotor 
disturljances  are  extremely  rare. 

Mentally  the  patient  is  usually  without  symptoms  that  attract  atten- 
tion, id  tliough  a  few  cases  of  Friedreich's  difcjcase  have  been  reported  in  con- 
nection with  cretinoid  idiocy,  particularly  a  family  repruied  iiy  K<4Hn>  As 
a  rule,  the  patients  are  intellt'ctually  as  well  developed  as  others  in  their 
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station  of  life.  Their  infirmity  pre%*eats  tbeiii  from  f^ohvr  to  S(*bfx>I, 
they  are  tlius  often  devoid  of  thi^  kind  of  edneiition,  whieh^  ajmbined  with 
a  certain  a[mthy  of  facial  lineament,  has  given  rise  to  the  erroneous  impres- 
sion that  they  are  stupid  or  filightty  imbecile. 

OourBe,  Duration,  and  I^ognosis. — The  course  of  the  disease  is  a 
progressive  one,  but,  unlike  a  disease  from  which  it  is  oftentimes  necsesaaiy 
to  differentiate  it,^ — multiple  sclerosis, — it  dfx«  not  progress  intermittently. 
It  may  safely  be  prophcsieil  tliat  each  succeeding  year  will  find  the  jmtient 
a  liltle  more  iu(*apacitatcd.  There  arc  no  veal  remissions  in  the  course  of 
the  disease.  It  is  slower  in  complete  development  than  any  other  spiual 
cord  alfection,  and  in  a  numlicr  of  eases  its  existence*  does  not  seem  to 
abbreviate  very  materially  the  putient-s  life,  although  he  habitually  suc- 
cumbs to  some  iutercuri'ent  affection,  such  as  tuberculosis,  to  which  his 
ina<-tivity  and  helplessness  particularly  predispose  liim.  Thus  it  may  truth- 
i'ully  be  said  that  the  dist^se  lea<ts  to  a  fatal  lermination  in  from  ten  to 
fifteen  years* 

Diagnosis. — The  distinguishing  features  of  Friedreich's  disease  are  six 
in  number  : 

1.  Ataxia,  for  all  fiirms  of  puqx)sive  movements  and  static  ataxia, 
iuco<Jnlioation  due  to  loss  of  the  sense  of  apnlibrium,  and  irregular,  in- 
voluntary movements  necessitated  by  the  continual  attempt  to  maintain 
Ofpiilibrium. 

2.  Loss  of  the  tendon  jerks,  diminishcil  myotatic  irritability,  and  weak- 
ness which  may  amount  to  a  paresis  of  the  lower  extremities. 

3.  Deformities  of  the  spine  and  of  tlic  feet, 

4.  Nystagmus,  static  and  dynamic. 

5.  Disturbance  of  articuhition  and  intonation* 

6*  Absence  of  lancinating  pains,  intactness  of  sensibility,  normal  pupil- 
lary reactions,  no  disturbance  of  vision,  and  no  disturbance  of  the  uro- 
genital sphere. 

If  these  six  conditions  arc  present,  and  a  history  of  familiary  or  hered- 
itary occurrence  can  be  elicited,  the  diagnosis  is  abst^lutely  assured.  If  such 
a  history  carmot  he  elicited,  and  disscrainatctl  insular  8cIei"osis  can  be  ex- 
cluded, the  diagnosis  of  Friedreich's  disease  is  just  as  certain.  In  parallel 
C4)lurnns  it  would  be  very  easy  to  detail  symptom-groups,  one  for  multiple 
sclerosis,  the  other  for  Friedreich's  disease,  so  dissimilar  that  it  would 
not  seem  possible  to  confound  them.  Nevertheless,  recent  exj>ericn<!e  has 
shown  that  nrultiple  sclerosis  is  not  a  very  uncommon  affection  in  cliil- 
dren,  following  the  acute  infectious  diseases  and  as  tlie  manifestation  of 
a  teratologicol  condition.  Such  experienc*e  has  shown,  njonH»vcr,  that 
atypical  forms  of  multiple  sclerosis  are  as  common  as  the  typical.  A  patch 
of  sclerosis  in  the  posterior  columns  of  the  spinal  cord  may  cause  loss 
of  knee-jerks,  although  exaggeration  of  knee-jerks  is  considered  a  pn»mi- 
nent  symptom  of  the  disease  ;  but  deformity  of  the  spine  and  feet,  and 
jmilicularly  the  deformities  occurring  in  Friedreich's  disease,  rarely  occur 
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with  multiple  sclerosis,  A  patch  of  si4eix>tic  tissue  forming  in  the  cere- 
hellnni  may  cause  disturbaDces  of  equilibriuni  simulating  those  of  the  dis^ 
ease  under  considenitiun,  but  they  arc  never  of  the  titubating  and  per- 
petually balimciug  eharaeter  of  those  oeeiirring  in  Friedreich's  disease- 
Then  the  intentional  tremor,  the  nystagmus,  the  s<*anning  speech^  the  spastic 
facies,  the  explosions  of  emotional  display,  are  ail  more  striking  in  nml- 
ti|>le  sclerosis  than  in  Friedreicli's  ataxia.  The  c^jurse  of  tlie  two  diseases 
is  essentially  diHercnt :  the  one,  Friitlreicli*s  disease,  uniformly  progres- 
sive; the  other  progressive  actively  for  a  time,  followed  by  Remittances  so 
striking  as  almost  to  amount  to  an  intLTUiission.  Tlie  diagnosis  yf  Fried- 
reirh's  disease^  at  Imsta  mom  or  less  typical  exam])lc  of  it,  from  true  tabes 
doi*salis  is  not  difficult  In  the  first  place,  genuine  locomotor  ataxia  before 
the  age  of  pulx^rty  is  so  rare  tliat  even  neurologists  of  the  widest  clinical 
expedience  seldom  sen?  a  case  of  it  during  their  entire  profrssional  lite. 
St^condly,  tabes  donsalis  posits  for  its  existence  in  more  than  niue-teuths 
of  all  cases  an  antecedent  syphilitic  infection,  while  syphilis  has  no  in- 
fluence, direct  or  indirect,  so  far  as  lias  been  determined,  on  the  causation 
of  Friedreich's  distmse.  ThinHy,  a  diagnosis  of  tabes  dorsal  is  without 
the  presence  of  two  of  the  three  following  symptoms— viz.,  the  Argyll- 
Kobertson  pupil  (loss  of  the  iris  reflex  to  light),  jwrversiou  of  function  of 
the  sphincters,  and  disturliance  of  some  of  the  modalities  of  R'tisilulity 
mediated  through  the  skin — is  never  justified,  and  none  of  them  lorm  a 
fixture  in  Friedreich's  disease,  and  there  is  yet  to  be  put  on  record  a  single 
instance  in  wiiich  they  all  CM-cur.  Moreuver,  in  taUs,  nystagmus,  dis- 
turlmnce  of  speech,  and  irregular  Ijalauciug  movements  of  the  trunk  do  not 
form  part  of  the  disi-asr. 

Pathologry. — Friedreich's  diseases  belongs  to  the  cnmlnned  sv^temic 
diseases  of  the  spinal  cord.  The  lesions  found  after  dt^th  are  invariably 
decay,  or  possibly  hick  of  development,  in  the  spinal  portion  of  tlie  j>eriph- 
eral  sensory  neuron^  the  <x>himn8  of  GoU,  whic4i  are  8<'lerose<l  ui^uallv 
tliroughout  their  entire  lengtli,  and  the  ct^lumns  of  Hurduch,  wliich  show 
the  diseased  processes  much  less  extensively  distributed,  and  which  preserve 
one  j>art— tliat  adjacent  to  the  post(*rior  horn,  the  cohuun  rif  Lissauer — 
usually  intact,  and,  in  the  spinal  [xjrtit»n  of  the  primary  motor  neuron,  the 
pyramidal  tracts. 

Wiien  the  spinal  canal  is  opcntxl,  the  meninges  usually  present  no 
abnormality.  The  pia  is  easily  detached  from  the  cord,  and  is  not  thick- 
ened except  in  rare  instances.  The  spinal  cord  itself  is  almost  always  uni- 
formly diminishi^l  in  size,  the  diameter  of  the  corrl  in  its  various  levels 
Ijt^ug  reducixl  from  one-thirtl  to  one-half.  It  has  been  claimcil  that  this 
diminution  in  size,  which  is  more  striking  in  the  dorsal  conl  than  at  any 
Olber  level,  is  due  to  the  contraction  of  the  s<:'lerotic  tissue,  but  tliis  scimus 
T^rj'  improbable,  and  it  is  more  rcasfmable  to  attribute  it  to  dcfet»tivc  de- 
velopment of  the  constituents  of  the  cord.  When  tlie  finger  is  passed 
■  over  the  cord  after  it  has  been  removed  from  the  canal  and  laid  on  a  flat 
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Burface  tbe  coDaistency  is  found  to  \ye  iueiraseil,  and  tliis  same  feature  ia  j 
readily  detecbed  ou  cross-section.  The  sclerosis  in  the  jKisteriur  columns 
and  tlie  pyramidal  traits  h  often  a[ipareot  to  tlie  uakcd  tyej  but  is  par- 
ticularly strikiDg  when  the  cord  has  Lk^oii  hardened  in  Miiller's  fluid  and 
Bcctions  stained  according  to  the  method  of  Welgert  or  aiiy  of  ita  numer- 
ous muditicsiitions.  The  loss  of  nerve'^ihres  to  the  posterior  columns  and 
the  cross-pyramidal  tracts  is  seen  in  tlie  yellowish-cfdored  aix-a^  given  to 
specimens  stained  aecoi*ding  to  tliis  method.  In  addition  to  the  st^lerosia' 
of  the  columns  of  Goll  and  BurdxK'h  and  tbe  cross-pyramidal  tracts,  there 
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are  found  in  mnny  instances  changes  in  other  tmcts,  more  particularly  in 
the  direct  cerebellar  tract,  which  is  nut  infrequently  sclerused  fnjm  its 
l>eginning  in  the  lower  dorsal  region  up  to  tlie  oblongata.  In  a  few  cadi's 
{Atiseher'r^,  Rossi's)  the  intra-cranial  parts  of  the  nervous  system,  inehiding 
the  ol>longnta,  have  l>een  found  to  l>e  much  below  tlie  normal  size.  In  otbei^ 
purely  accidental  or  80<!oudary  conditions  have  been  found,  such  as  a  tumor 
of  the  ee^'belluni,  as  in  a  aise  i^jjorted  by  Clarke.  In  other  instances  the 
antero- lateral  tract  or  columns  of  (tower  have  l>ecn  found  diseased,  and  Dana 
has  recently  recorded  an  example,  the  illustrations  of  which  are  herewith 
reprwhu^etl  (Figs.  5  and  6),  in  which  there  was,  in  a<ld!tinn  to  the  changes 
cliaracteristie  of  Friedreich's  di.^ease,  a  well-marketl  animhir  ^ck-rosis  of  the! 
periphery  of  the  cord,  a  condition  found  by  Schultze  in  one  of  the  6rst  i-^s<»j^, 
as  well  as  a  striking  vactiolation  consisting  in  tbe  pi'csence  of  holes  which 
varial  in  size  from  half  a  millinicti*e  to  two  millimetres  in  diameter,  in 
w^hieh  were  apparently  dilated  vascular  spaces  di.stri but »xl  rather  uniformly 
througliont  tlie  gmy  and  the  white  matter  of  the  cord.  These  are  distinctly 
sliow^n  in  Figs.  5  mid  (J.  Otiicr  comj^licating  lesions  that  have  occasionally 
been  noted  are  syringomyelia,  perit^pcndymal  sclerosis,  and  ancient  [Joiio*^ 
myelitis,  or  the  spinal  lesions  of  progressive  muscular  atrophy.     What  the 
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patbogeiiesiB  of  these  lesions  is  can  only  lie  surmised.  Tbe  view  that  the 
process  is  a  sclerosis,  as  was  contended  es|)eeially  by  the  French  patholo- 
gists some  years  a^t>,  would  seem  latterly  to  have  lost  favor,  and  the  view 
that  regards  the  pathogcoy  of  the  disease  as  a  developmuntal  shorteoniing 
of  tbe  iibres  and  early  decay,  without  eonsequent  growth  of  neuroglia,  has 
proportionately  grained  in  iavor.  The  idea  that  the  lesion  is  a  primary 
degenerative  disease  of  tbe  spinal  blcwd- vessels,  as  was  contended  by  Blocq 
and  Marineseo,  is,  I  believe,  entii'ely  dis<^riled.  It  would  seem  probable 
tljat  the  application  of  the  Mallury  stiiin  and  of  the  Weigert  stain,  both  for 
neuroglia,  would  sixjn  settle  this  qiiestiou  of  whether  or  not  tbe  th'sease  is 
a  primary  scIero?<is,  meaning  by  that  an  overgrowth  and  excessive  forma- 
tion of  glia  tissue.  Until  snch  ap|>licatiou  of  these  stains,  which  were  dis- 
covered but  yesterday,  be  made,  the  pi^eponderanoe  of  evidcnoi  would  seem 
to  be  aguinst  considering  it  a  sclt^rotic  process. 

Treatment. — Tbe  treatment  uf  bercdilary  spinal  ataxia  consists  in 
providing  the  piuient  with  an  intelligeui  attendant  or  nurse,  who  will  prac- 
tise daily  with  tlie  patient  the  system  of  purjiosive  gymnastics  known  as 
Fraenkefs  movements, — ^systematic  exercises  for  tmining  the  ataxic  limlis, 
— which  are  often  of  material  service  in  tbe  treatment  of  locomotor  ataxia. 
The  exercises  cannot  be  detailed  here,  but  may  be  found  in  the  original 
in  the  Mi'mchener  medicuiische  WoeJienschrifij  No,  52,  189i),  or  in  the  New 
York  Fmt-Gi-adtmic  for  Joly,  1H9G.  These,  with  measures  to  maintain  the 
strength  and  nutrition  of  the  patient,  are  all  thatcati  be  offcre<J  in  t!ic  shape 
of  therapy*  It  is  not  probable,  even  if  we  etjuld  tix'at  the  jiatients  at  the 
very  beginning,  that  medicine,  snch  as  silver,  which  often  has  a  beneficent 
action  in  preventing  the  mpidity  of  certain  sjiinal-eord  degenerations,  such 
as  tubes,  would  be  of  any  stTvice  in  this  disi^ase.  Parents  to  whom  are 
born  one  or  more  children  wlio  afterwai-ds  manifest  a  disease  of  this  kind 
shonld  be  implored  to  snrct>iLsc  prwreation. 

HEEEDITARY   CEREBELLAR   ATAXIA. 

S<»on  after  the  symptoms  of  Frtc<Ireieh^s  ataxia  tK*gan  to  be  universally 
recognized  as  a  disease  with  a  fairly  constant  synipt(»matology,  castas  began 
to  l>e  reported  which,  although  they  bad,  in  cfmimon  with  Frie*lreieb*s 
ataxia,  the  familiary  or  hereditary  chanicter,  ditfere<l  from  it  in  many 
imjKjrtant  and  <nie  or  two  very  essential  f'on<litions,  hurh,  t\>r  instance,  as 
the  state  ui"  the  reflexes  and  the  knci^-jcrks.  The  lirst  of  such  cases  of 
which  there  are  reeonlg  would  seem  to  be  those  of  Fraser,  which  were  re- 
portrtl  in  1880.  On  one  of  his  patients  a  ciij-efid  autopsy  uns  made  ;  never- 
theless, they  were  all  considcnxl  anomalous  firms  of  FriiKlreich^s  ataxia. 
Eleven  years  later  Nonne,  oC  Hamburg,  descril>ed  three  cases,  all  from  the 
same  family,  in  which  the  clinical  history,  as  well  as  thf  patholoi^it^d  find* 
ings  in  one  of  them,  showol  a  very  market!  departure  IVom  hertdltaiy  spinal 
ataxia. 

In  the  following  year,  1892,  Sanger  Brown,  of  Chicago,  ptdilished  a 
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papr  eontainiiii^  the  rcjwrl  of  a  largii  number  of  cases  of  fiuniljaiy 
uer-'urriog  iu  <'hildi\'ii  irnd  ymiDg  adiilu.  A  number  of  thesit  caaeA,  il 
recognized  by  tlie  autliui\  as  well  as  by  Ormerod,  of  Lond(»ri,  atid  I 
of  Borlin,  whose  critiral  remarks  formtJ  an  appi*ndix  tu  Bri »wn'i 
could  in  no  way  be  ojiisidered  examples  of  hereditary  spimil  ataxia 
the  conccptiou  of  the  latter  disease  was  entirely  changtxl.  Sttiise  (Itai  timt 
a  nunihcT  of  cases,  some  typical,  othei-i*  aty|>ical,  have  l>e*i*n  m^nled  by 
KlipjX'l  and  Durante,  by  Bris^^aud,  by  Londc,  by  Jaeoliy,  and  Ivy  mvidf; 
while  C!aj^s  of  familiary  ataxia  which  do  not  eorrespiod  with  tlii^  |!i*iicBd 
dascriptitui  of  either  lienAlitary  spinal  or  hereditary  ei^reljellar  ataxia  luivt 
been  puljlished  by  I^Ienzel,  by  Seel  igmu Her,  by  Erb,  and  by  Notm«L 

Definition. — Hereditary  cerelxOlar  ataxia  is  the  name  given  by  Marit, 
who  analyzed  some  of  the  above-mentioned  cases,  to  a  complex  cif  9ym^ 
toms  occurring  genemlly  in  the  later  years  of  childhood  and  early  adittl 
life,  couisisting  prinei[)ally  of  ataxia  of  a  ct^ri'ljellar  character,  increiisifc 
knee-jerks,  hesitating,  abrupt,  explosive  sjieech,  and  mental  shortcominf^ 
tlie  course  of  the  disease  being  progressive.  The  name  hereditary  cserrbcUir 
ataxia  was  given  to  it  not  only  because  of  its  c«jnibrmity  with  the  MUntof 
the  disease  whieh  it  resembles,— hereditary  spinal  ataxia, — but  liecaiiie  il 
indieated  the  most  important  symptom  of  the  disease  as  well  as  its 
tary  nature. 

Etiology. — Tlie  etiology  of  hereditary  cerebellar  ataxia  is  as 
as  that  of  liereditnry  spinal  ataxia.  The  meagre  statistics  at  <«ir 
show  tijat  tlie  ihmiliary  and  hereditary  features  are  much  more  oji 
tiian  in  the  latter  di.scase,  altJjongh  it  is  |>ossible  thai  further  exf 
will  show,  as  it  has  shown  in  Fric^liM^ich's  ataxia,  that  this  ia  mii 
lutely  neceasary.  The  faniiliary  element  is  often  easily  rnade 
herclitary  cli-nicnt  is  raucli  more  uneonim<ai.  Tlie  dlsuL^.*  fin?l  abows 
at  a  more  advanced  age  than  Friedreich's  disease, — from  ten  to  twi»iitT»lwv 
— although  ctises  have  Ix^en  recordcKl  oceurring  earlier*  Jn«^iby  has 
pcporttM]  a  most  typicid  cai?e  in  a  child  seven  years  old.  Mules 
affliettxl  more  often  ilmn  females.  In  short,  the  social  ami  sex  n^blioo^am 
siniikir  to  those  of  Frittlreieh's  ataxia,  and  the  same  may  lie  loiid  of  iaei- 
dental  factors,  sucli  as  tlie  o<.*cnrrenee  of  infectious  diseilscs,  bliifni, 
fright,  exjiosure,  all  of  whieh  have  been  noted  more  than  ofic?e  by  d 
observers.  If  the  disease  is  a  protal  onc,^ — that  \^,  one  ptMitiog 
occnrrenfie  a  lack  of  omnate  development  in  the  con:<tit«irnti;  of 
IjcUum, — as  I  l>elieve  it  is,  then  none  of  these  factors  can  liave 
material  to  do  with  the  causation  of  the  disease,  although  tbejr  niijr 
int*i  earlier  jirominenw  sympti>nis  that  might  otherwise  be  d^bmiL 

Symptoms. — Tlie  symptoms  of  the  disease^  oftciitimea  fiivl 
after  some  injury,  exjiosure,  or  fright,  show  themselvea  tietially  bjr  aa  m^ 
pair  men  t  of  twrnli  nation  in  walking.  This  is  at  first  attribatod  la  •*!* 
wardness,  or,  if  it  develops  after  acute  illness,  to  the  effcctB  of  llie  litfOtt- 
The  clumsiness  and  awkwardness  arc  manifest  particuhuiy  in  the  GBtcaum 
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of  cUflBcult  coordinated  tnovemeutSj  such  as  tliose  of  climbing^  danting, 
etc>,  but  soon  they  so  nitc^rfere  with  the  movemeiits  of  walking  as  to  Ix^  dis- 
tinctly manifest  in  the  gait,  which  l^ea^mes  iineertaiu,  staggering,  and  i-eel- 
ing,  veiy  like  that  of  a  i>ersoii  who  has  the  mot<ir  form  of  aleuliolie  intoxi- 
cation,— in  short,  a  typiral  t-erehellar  gait.  In  other  patients  a  ilistinetly 
spastic  element  is  atldin]  to  the  gait,  ecaistitnting  a  spastic  cerebellar  gait^ 
The  patient  thn^s  not  vvateh  lus  i'eet  while  walking,  as  thosc^  with  taln*s  do. 
On  the  contrary,  the  position  of  the  bixly  in  walking  is  a  rather  striking 
one  :  the  upper  part  of  the  trunk  is  sliglitly  flexed,  the  head  is  thrown  back, 
the  eh  in  is  somewhat  elevated,  and  iu  taking  steps  the  patient  keeps  the  feet 
wide  apart,  as  if  to  give  himself  a  broad  ba.se  of  supjwrt,  bat  he  has  a  ten- 
dency to  reel  in  doing  so.  When  he  stands  there  is  marked  titubation  of 
the  body,  but  closing  the  eyes  does  not  increase  the  uncertainty  of  fetation, — 
that  is,  Koniberg's  symptom  is  not  prt^ent.  Movements  of  the  np[>er 
extremity  rcveal  a  similar  incoordinntivin  to  that  of  the  lower,  although  tlie 
patient  lias  more  control  of  these  movements,  and  the  execution  of  highly 
complex  movementi^  such  as  writing  is  difficult  at  the  beginning  of  the 
disc^ase  and  impossible  when  the  disease  is  more  advaucaL  Coineidently 
with  the  ataxia  of  gait  and  uncertainty  of  movements  of  the  upper  extmm- 
itii^  there  develop  defects  of  articulation  and  plionation,  SiTee<'h  becomes 
alow  and  hesitating  in  preparation,  abrupt  and  explosive  in  execution.  The 
voice  is  monotonous.  Later  the  necessary  coordination  of  the  various 
j»eripheral  parts  that  enter  into  the  execution  of  speech  becomes  so  defective 
that  the  patient  is  unable  to  s[>eak  so  as  to  be  understood. 

The  patient  does  not  usually  make  any  eomjrlaint  of  pain  or  discom- 
fort, even  though  he  be  of  an  age  to  recognize  the  enormity  of  the  other 
symptoms  and  the  difficulty  of  executing  co5rdiuate  movements.  It  may 
be  notc<l  by  ttie  patient  himself  or  by  the  flimiiy  tliat  the  memory  and  the 
&eulty  of  association  are  becoming  imimired. 

On  examination  a  number  of  very  interesting  featun\s  can  nsually  be 
made  out.  In  the  first  place,  myotatie  irritability  Ls  usually  above  normal 
and  the  knee-jerks  are  increased,  and  sometimes  there  has  iK-en  fiuuid  dis- 
tinct ankle  clonus.  Examination  of  the  eyes  rarely  fails  to  show  one  symp- 
tom,— that  is,  deficiency  of  aeti*m  of  the  external  i*ecti  muscles.  Unlike 
Friedreieh'a  ataxia,  nystagmus  is  rarely  or  never  present,  although  there 
may  be  slight  jerky  movcmeuts  of  the  eyeballs  on  assoeiatcHl  movement  of 
tlie  eyes.  In  a  few  ad\'antH.'d  cases  there  have  been  note+l  [»re)gressive  cho- 
rioiditis and  optic  atrophy.  The  patients  liave  a  peculiar  facial  expression 
which  I  find  difficult  to  describe.  It  is  not  the  s|xistic  expression  which 
one  often  sees  in  multiple  selerosis,  nor  is  it  the  one  of  al>solute  re|>ose 
sometimes  seen  in  tlie  lamiliary  atrophit^,  although  it  is  an  absent  ex- 
pression when  the  child  is  not  speaking  or  manifesting  an  emotion.  The 
striking  feature  comes,  however^  when  the  child  speaks,  laughs,  or  cries, 
and  consists  in  an  over-act  ion  or  a  lack  of  connate  action  in  the  mimetic 
muscles  which  sometimes  gives  the  face  a  peculiar  dwarfish  expression. 
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The  funetions  of  the  blmldor  and  the  Ixiwels  are  not  tunally  !m| 
nor  ig  the  sexual  t.-iipadty  iilxil Itched.     Sensory  shortccjmings  Imve  not 
recognized.     There  are  no  deformities  of  the  f^pine  and  of  the  feet,  ffocb 
are  so  striking  in  hercrlitary  spinal  at;ixia,  or  at  least  not  in  the  fbrmi 
arc  consider*xl  typii'aK     Jn  an  atypical  ease  recf>rded  by  me  them 
hyperextcnsion  of  the  great  toe  and  well-marked  pe*j  cavus.     In  a  niudur 
of  in8timr«5  the  very  interc^Bting  ol>B(Tv^ation  has  hi^^n  made  thai 
cipital  part  of  the  head  is  strikingly  flat,  partienlarly  tliat  part  thai 
the  hind-brain.     This  ha«  been  exphiined  on  the  gruuud  that  nature  bml 
only  wliat  she  intends  to  till,  and  as  the  cerebellum  w  small  the 
skull  has  developtl  fiecoitlingly.     It  is  in  reality  an  evidence  of  the  to 
cx)nsonance  of  development  exi&ting  between  the  brain  and  the  skull 

The  disturbance  of  courdiuatiun  undergoes  a  very  striking  elmngr  mhm 
the  patient  lien  down,  as  woultl  be  expect etl,  considering  that  the  ataxia  fe 
bellar  in  its  nature  ;  the  [patient  is  then  able  t*)  exc»cute  purput^ive  nio' 
that  were  very  dif&enit  or  even  im|x>ssible  when  he  was  in  the  erect  {mtioQ* 
Muscular  sense,  p<*stunil  st^nse,  and  kinresthetic  sense  do  not  seem  to 
terially  affected.     Trophic  disturbances  are  in  no  way  a  part  of  the  lli 

The  course  of  the  disease  is  essentially  progressive,  and  the  patient 
remain  for  a  long  number  of  years  completely  betl ridden,  not  pai 
but  from  sheer  inability  to  utilize  the  power  that  is  left  in  liinu  Thif 
dition  facilitates  the  development  of  marasmus  which  itself  Wacia  to  tki 
death  of  the  patient,  or  it  makes  him  more  Susceptible  t<>  siyme  inffcti«9 
process  ^vliieh  caTi.s4^  dissfilution.  The  striking  abs<*nee  of  subjective  «yniip 
toms  may  in  part  1:m?  explained  by  the  mental  torjjor,  or  the  liiek  of  oiriitil 
awakement,  or  the  dementia  that  these  patients  almost  invanably  ihow; 
but  in  siune  instanees  vertigo,  vomiting,  headache,  and  other  oytDploni 
asso<^iatcd  with  cerebellar  disturbnnces  Imve  been  notetl» 

The  diifercntial  diagnosis  is  to  be  made  ]jartieuhu*ly  from  licfvdjtarT 
epJnal  ataxia^  from  disscnunatefl  or  multiple  sc'lcrosia,  fnim  infaoltle <ifi* 
bnd  palsies  of  a  lauiiliary  type,  from  clmmic  internal  hydnjccphaliiiti  mI 
from  cerebellar  neoplasm  in  the  young.  The  |>oints  of  difTcn^ntiatioa  fiwi 
the  first  naniKl  are  set  forth  In  the  following  parallel  f^^ltimi^  AltbMll 
the  diffijrcntial  diagnosis  can  and  shouhl  be  made,  it  am  be  done  oal?  ifcr 
careful  examination  and  study.  One  symptom  of  diagiMisiiD  Impottaaa 
betwcMi^n  tlicsc  two  diseases  shciuUI  be  mcntionctl  above  all  nthcfSy  asd  tlMi 
is  the  condition  of  the  reflexes.  A  patient  who  has  present  or  e 
knee  jerks  has  a  symptom  inimical  to  the  piithological  c*onditioo 
the  basis  of  lu^rcditary  spinal  ataxia,  and  this  symptom  aluat  o 
any  other  should  exclude  that  disease. 


Hereditary  Ctrcheltar  Ataxia, 
L  Mix^t  romriuiii   from  lenth   ii*  twenty- 
fifth  year. 
2.  Hen*ditjirv  iind    fttmitmry  hUt<»ry  cai» 
almost  invaritibly  be  traced. 


1.  Mo»t  cuniniait  frimt   aUk  to 

yciir. 

2.  Ffiriiititiry  aad  fo€ieditAtT  hUtt^  \ 

ing  m  iboiti  <m»-(iard  ^  tbt  ^mm 
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Hertdiiary  Cerebellar  Ataxia. — {Cbntinufd,) 

3,  Guit  uncertain,  reelhij,*  gail  of  innbri- 

nted  persfHi ;  octrusionally  slightly 
spiiKik,  Futierit  walk:;  witb  fei^t  wide 
ftfNirtt  body  bent  forwHrd,  heud  thrown 
iNickwHrd^  chin  ele rated.  Dues  not 
wiit€h  the  fwt. 

4.  Koniberg'a  gymptom  not  pri  sent. 

5  Atiixia  i>  vt^ry  mueli  1^55  or  diBappears 
wb«^n  patient  h  lying  down,  hut  m- 
coQfdintition  can  ulways  he  dt^mon- 
strated, 

6.  Over  activity  of  mimetic  mQsclea  wben 

ftpenking  or  on  emotiomd  display. 

7.  Speech    h«siiatitig,    abrupti    explosivei 

ttt&}ck%  defective. 

8.  Knee-jerks  present  or  exaggerated.   Oc- 

ca^ioniilly  ankh?  clonui*. 

9.  Irregular  twitch  in  ga  ofeyehftllsj  not  true 

nystagmus.     Deficiency  in  action  of 
external  recti. 
1 10.  No  deformity  of  spine  or  of  feet. 

,11.  Mentally  often  deficient  up  to  complete 
dementia. 


Hereditary  Spintd  Ataxia. — (Continued.) 

3.  Gradual   hnpuirincnt  of   coordinalJon, 

first  in  k'gs^  afterwards  in  arms.  Con- 
tinual balancing  movements  both  on 
standing  and  on  walking.  Gait  pa* 
retie  and  ataxic,  unsteady  but  not 
reeling.     Balancing  gait. 

4.  Ataxic  station  T  but  not  usual ly  increaaed 

by  closing  eyes. 

5.  Ba  1  a  nci  n  g  m  OY em  e  n  ts  m  ay  pers  is t  while 

patient  is  lying,  but  generally  they 
difUjppt^Hr, 

0.  No  particular  change  in  mimetic  mus- 
cles when  patient  talkM. 

7.  Affection    of    speech,   eliding    of   syl- 

lableSf  syllahieation  monulonoys  ;  late 
symptoms. 

8.  Knee-jerks  decr^a*e<3  or  absent. 

9.  True  nystagmm  (akitic  «nd  dynamic) 

often  develops  when    the  disease  it 

advanced. 
10.  Kjplio-gcoliosi9|  pes  cavus,  and  equino- 

varus. 
IL  Mentally  normal 


I 


It  is  often  very  difBcnlt  to  differentiate  it  from  multiple  sclerosis,  and 
if  islets  of  sclerosis  develop  \n  the  cerebflUim  of  a  young  person  it  ia  im- 
possible to  make  the  ditfereotial  diagnosis  execpt  by  the  course  of  the  dis- 
ease, midtiple  sflerosis  being  cliaraeterize<l  by  progressions  and  profound 
remissions.  The  most  important  points  in  the  differential  diagnosis  are  as 
follows.  Multiple  sc*lerosis  is  neither  a  finniliary  nor  a  benxlitary  dis<^^'ase, 
although  Strtimpeil  Inis  reeently  suggestitl  that  it  may  be  due  to  congenital 
defect.  Optic  atrophy,  particiilai  ly  of  the  temporal  halves  of  the  retina, 
and  irwi"  nystagmus  arc  eonimon  in  multiple  selerosis  and  not  in  hen>di!ary 
cerebellar  ataxia.  The  expre^sifm  oi'  the  faee  is  spastic  in  the  former  and 
ataxic  id  the  latter.  Sensory  disturbances  and  vesical  and  reetal  incontinence 
are  not  uncommon  in  nndtiple  sc^lerusis,  while  tfjey  are  decidedly  uneommT}n 
in  the  hereditary  ccrelxL^llar  ataxia.  Paraplegia,  or  paresis  of  a  member, 
which  is  not  uncommon  even  as  a  beginning  symptom  of  mtdti[)le  sclerosis, 
never  occurs  in  here<litary  cerel)ellar  ataxia. 

Congenital  diplegia  of  a  family  typ  does  not  often  require  to  be  ex- 
cluded, and  wlieu  it  dues  there  is  little  difficulty  in  doing  so  if  the  time  of 
occurrence,  the  attributable  cause,  the  predominance  of  symptoms  ijidlcnting 
cerebral  defect,  the  course  of  the  disease,  the  absence  of  the  distinct  ly  cere- 
bellar gait,  and  tirubation  l>e  clusely  attended  to. 

In  cases  of  chronic  internal  hydri^eephalus  the  one  fiietor  of  absence 
of  familiary  history  should  make  tlie  differentiation,  not  to  speak  of  tlie 
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fact   that   the   kniToJerks   are    iisuully   lust    iu   this   coocUtioti,  tmit 
there  are  somatic   evidences  in  the  eephalie  extremity  to  lielp  otal! 
diagnosis. 

Morbid  Anatomy. — Very  little  can  be  said  of  the  junh' 
morbid  anutomy  **f  this  disease  other  tlian  what  is  ba^*d  utj  ai*;il'vrj 
the^jry.    Autopsies  have  been  made  on  a  t*a*e  reported  by  Fniser,  on  oiic  1 
Nonne,  and  on  an  atypical  ca-se  by  Menzeb     In  Nonne's  case  tlw?  prii 
pathological  findings  were  in  the  cerebellum  j  this  was  rrduoid  to 
onehalf  tlie  normal  size ;  and  in  the  case  reported  by  Fraser  ihc  rcdtictiia 
in  size  was  even  greater,  the  pfa  over  the  hind-bmin  beiti^  tbc  sent  of  ItG 
cysts.     Such  hypoplasia  of  tlie  cerebellum  must  of  necessity  br 
with  imperfect  development  or  absence  of  the  many  jirojcctioo  aod 
ciation  tracts  that  develop  in  connection  witli  the  oerebellnm,  and  il  i& 
such  lack  of  development  (or  decay  ?)  that  the  symptoms  <lcpeiid. 
cerebellum  may,  however,  lie  of  its  customary  size  and  the  ]«3sicma  < 
strable  only  on  microscopical  cxaraination.    These  lesions  consist 
of  a  red  net  100  in  number  and  atrophy  of  the  cells  of  Pnrkinjt\ 
or  not  sueli  sparsity  of  cells  lie  as.>ociatc<l  with  increase  of  nenrc^lia  i 
difficult  to  say.      Theoretically  our  present  knowledge  of   the 
tissue  would  tend  to  the  supixisttion   that  there  should  be; 
although  it  Is  very  limited,  gives  a  negative  answer. 

It  is  possible  that  the  various  anomalous  and  trans! tiooal  ronns  of  thii j 
symptom -com|)lcx  which  have  Ix'en  dc^crilxxl  will  l^  found  to  vary  > 
diftereut  parts  of  the  rerebelUim  (or  other  parts  of  the  bmia)  and  \ 
tiou  and  project  ion  tmcts  that  are  the  scat  of  primary  defect,  and 
it  will  Im^  |>ossible  to  place  all  the  cases  under  the  same  category  with  j 
what  varying  symptomatology,  dei^nding  upon  the  seat  of  the 
malformation. 

Treatment. — The  same  as  for  hereditary  spinal  ataxia. 

LOCOMOTOR  ATAXIA   (TABES  D0RSALI8), 

Genuine  tabes  doi^alis  occurs  so  rarely  in  chtldn^u  ihat  Uie 
deserves  hut  brief  con^^idei-ation.  I  have  seen  but  one  exampk*  of 
ease  in  a  child,  and  that  by  courtesy  of  Dr.  Joseph  Fraenkel,  pb 
charge  of  the  Montefiore  Home  for  Chronic  In%alids.  In  Uitsisiitilii 
more  than  likely  that  the  lesion  was  a  syphilitic  one»  patboloffically  «p«*k- 
ing,  and  not  a  parasyphilitic  one,  which  is  characteristic  of  Int-  ^  •'--  A 
girl  eight  years  old,  whose  father  and  mother  were  Kith  i5T|-  m- 

plained  of  sho4.>ting  pains  In  the  extremities,  es])ecially  in  thi^  ^^^gh  ^^  *"^ 
aftcT  showtxl  ini]>airment  of  locomotion.  She  gradually  developed  lorn  J 
knec-jcrks,  impairment  of  the  vesical  sphinder,  and  hiss  uf  pqpillaijcOB- 
traetion  on  exposure  of  the  retina  to  light  (the  Argyll-RobeitNii  |My')' 
Examination  at  this  time  showetl,  in  addition  to  tliese  mjmfboaSn  Vll- 
marktKl  sensory  disturbances,  particularly  slow^cd  tnuunniasioii  ©f  tadSi 
and  painful  stimuli,  and  auaosthesia.     The  impairmcQt  of  laoomotJai  k^ 
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carae  so  prontjum^  that  she  wiis  unable  to  walk  iinaidtHl.  Later  it  was 
remarked  that  articulation  was  betjoming  delei'tive,  and  this  was  the  begin- 
ning of  a  typical  general  paresis  which  the  child  developed  in  the  tweUtli 
year.  In  this  ease  the  |>ece-ant  aetiv  ity  of  syphilis  lia.s  shown  itself  in  the 
most  destructive  way,  causing  two  diseases  which  owe  tlicir  origin,  the  one 
(tal>es)  in  ab^ut  ninety  per  cent.»  the  other  (general  paresis)  in  about  seventy* 
five  per  cent.,  to  sypliilis. 

A  very  similar  mse,  although  the  patient  has  not  shown  symptoms  of 
mental  decay,  has  recently  lieeu  reported  Ijv  Bloch^  of  Berlin,  Tlie  father 
of  the  patient  hail  syphilis»  ami  transmitted  it  to  every  one  of  his  ehildi*eri, 
all  of  whumi  with  the  exception  of  the  talietic  patient,  were  cnrcil  by  a 
course  of  inunctions.  In  his  fifth  year  it  was  noticed  that  the  little  patient 
had  dilatation  of  the  pupils  ;  later  there  was  inwntinence  of  urine,  fixity  of 
tlte  piipilf4,  Kombiu'g  E^ymptom  (swaying  on  att<^mptiog  to  stand  with  closed 
eyes  and  with  tiie  feci^t  in  apposition),  and  absenw  of  the  knee-jerks.  At 
thirteen  years  of  age  he  prt*seiited  all  the  clinical  symptoms  of  taljcs.  A 
search  of  the  literature  shows  that  there  are  about  a  dozen  cases  occurring 
before  the  age  of  puberty  that  will  bear  close  analytical  examination  and 
8e|>a ration  from  Fricilreich's  ataxia,  altliough  more  tlian  tliree  times  tlmt 
numlRT  have  bcM^'U  reported.  In  upwards  of  one-half  of  these  twelve  cases 
no  history  of  iidierited  or  acquircxl  syphilis  could  be  made  out;  but  it 
is  to  be  notiti  that  in  the  castas  that  have  l)een  reix^rted  m  ocurring  in 
the  children  of  non-syphilitic  parents  there  was  in  one  aortic  insuffi- 
cienfT  which  is  often  due  to  syphilis^  and  in  another  a  history  of  repeated 
abortions. 

The  only  cases  of  tal>es  in  a  (*hild  in  which  an  autopsy  has  been  made 
are  tliose  ivportal  by  Gomliaidt  antl  XIallct  and  Arnold  Pick*  In  these 
cades  neither  the  symptoms  nor  the  coui^se  of  the  disease  were  characteristic 
of  tabes.  In  the  patient  of  Gombault  and  Mullet  tlie  first  sympfoms  l>e£jan 
during  the  |Mitieut's  eighth  year,  and  conaisteil  of  fiaeciil  paralysis  of  the 
legs  without  aUixia;  later  the  arms  Ijecame  paiTtic  and  showetl  some  ataxia 
on  movement.  Disturbances  of  sensibility  and  loss  of  reflexes  (K^euri'ed 
later.  The  patient  died  Miy  yeai-s  after  the  first  symptoms  of  the  disease, 
and  tJie  auttFpsy  revealed  lesion  in  the  ]>osterior  cohunns  of  tlie  eoi'd, 
ati*ophy  of  the  entire  gray  substance,  and  degeneration  of  the  peripheral 
nerves  ;  so  that  to  cfinsider  this  case  one  of  true  tal>es  would  be  absurd. 
Microseopittd  study  of  the  ciH'd  from  Pick's  patient  sliowfnl  that  the  ease 
was  in  reality  one  of  combinetl  systemic  disease. 

In  one  or  two  instauees  the  symptoms  liave  seemed  to  datt!  from  a  fall ; 
but  as  this  is  such  a  common  attributable  cause  in  all  tlie  ataxias,  little 
weight  should  Im  attached  to  it  Moreover,  in  one  t^ase  which  seemed  to 
develop  after  injury  (Ilildebraudt)  there  were  a  numl>cr  of  symptoms  that 
are  of  very  uncommon  occurrence  in  tabes,  such  as  loss  of  pupillary  reflex 
in  accommo<]ation,  horizontal  nystagmus,  kypho  scoliosis,  equino- varus,  in- 
sufficiency itf  the  right  abducens,  and  atrophy  of  the  legs. 
Vol.  v.— 78 


1234 


HEUEDITARY    ATAXIAS    AND    LOCOMOTOB    ATAXtA, 


Some  of  the  other  rciiortod  cases  of  tabes  that  we  are  willing  to  admit 
to  the  mtognry  of  tabes  dorsalis,  such  as  those  reported  by  Freyer,  Remak, 
Strumpcll,  aud  Kello<fg,  show  anomaloirs  symptoms  which  poiut  to  the  prob- 
ability of  some  of  them  being  cases  of  spinaln^ord  sypliilis  transmitted  by 
the  jiareiitfi. 

In  short j  it  may  be  said  that  genuioe  tiibes  dorsalis  oecurring  during 
chiklhood  is  the  mrest  disease  of  the  ceiitnil  nervous  system.  When  the 
symptoms  eharacteristic  of  this  disease  oceor  during  childhood,  some  of 
them  are  examples  of  spinal  syphilis,  gummabms  meningitis^  aud  meniugo- 
myelitis  of  the  ix>sterior  part  of  the  cord^  while  others  may  be  examples  of 
true  tabes,— i.e»,  a  slowly  progres.«ive  decay  of  the  periplieral  sensory  neurons 
beginning  outside  of  the  cord  and  extending  intu  it,  the  completed  proccBS 
constituting  degeneration  of  the  posterior  eolunms  of  the  spinal  eord,  the 
degeneration  being  principally  of  eerlain  zones  of  these  colnmnSj  such  as 
the  zone  of  Lissauer,  tlie  postero-external  zone,  and  the  columns  of  GolL 
Such  lesions  may  produce  the  diagnostic  symptoniB  of  tal^es, — vi«.,  ataxia 
of  loeomotion  and  station,  swaying  on  halting,  pronountXHl  and  early  diffi- 
culty on  descending  stairs,  loss  of  knee-jerks,  Argyll -Robertson  pupil,  im- 
paired action  of  the  sphincters,  sensory  disturbances,  such  as  pains,  antee- 
thesia  and  analgesia,  particularly  of  the  lower  extremities,  and  optic  atrophy. 
It  sliould  bo  Imrne  in  mind,  however,  that  in  every  ease  in  w^bich  such 
symptoms  occur  the  chan(H?s  are  that  the  disease  is  Friedreich's  ataxia,  and 
that  careful  search  will  show  corroborative  symptoms  and  the  fi^miliary  or 
hereditary  history. 

The  prognosis  of  tabes  is  not  so  unfavorable  as  in  cases  of  Friedreieh'a 
ataxia, — that  is,  there  is  more  clianee  that  therapy  may  do  something  tu 
stay  the  rapidity  of  the  disi^ase.  In  some  cases  in  which  there  has  been  a 
history  of  inherited  syphilis  btmefit  luis  been  obtainotl  by  the  use  of  inunc- 
tions ;  but  it  deserves  to  be  emphasized  that  such  cases  aiv  not  examples  of 
real  tabes,  but  of  spinal  syphilis,  and  are  jiseudo-taboid. 

If  a  physician  should  meet  w^ith  a  c^se  of  tabes  in  which  no  liistory  of 
syphilis  in  tlic  parents  and  no  manifestntions  of  it  in  the  rhiklTNiuld  be  tlis- 
eovered,  the  projKT  treatment  for  such  a  patient  would  be  the  education 
of  the  motor  sensibility  after  the  method  of  Fraenkel,  the  administration  of 
nitrate  of  silver,  care  lieing  taken  to  prevent  argjTia,  ami  the  appIicatioD 
of  measures  to  better  and  maintain  his  nutrition. 
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Before  concluding 
parajilcgia  in  children 
hereditarv  or  flvmiliarv 


ATAXIC   PAKAPLEQIA    IN   CHILDREN. 

this  chapter,  I  destine  to  say  a  few  words  on  ataxic 
.  I  am  not  at  all  certain  that  this  disease  is  either 
.     It  is  sj>oken  of  in  this  connection  l)ecause  ataxia 


is  an  early  and  ^-liustant  symptom. 

In  his  chapter  on  the  heretlitary  ataxias  of  children,  in  the  first  edition 
of  this  Cyclopredia,  Dr.  Charles  L.  Dana  said,  '*  There  is  a  primary  degen- 
erative disorder  of  the  spinal  cord  occurring  in  children  and  eharacterijsed 
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l)y  svniptoms  of  ataxia  and  some  ciitaiieoits  ansesthcsia  and  spavin.     The 

I    disease  develops  usually  about  the  time  of  puherty*     It  pro^jresse**  slowly, 

and   takes  ujk»u   itself  the  chamotprs  which  I   have  doser1lM*d    nuder  thi' 

tDarae  *  spastic  ataxia,'  but  to  A^hich  the  name  ataxic  parapkt^ia  i$  more 
often  given."  Concerning  the  oceurren(>e  of  this  disease  there  can  be  no 
doubt     What  the  real  nature  of  it  i«?,  and  where  it  belonjj^s  amoni^  the 

IdeveIo|nnentaI  or  degenerative  diseases  of  the  nervons  system,  it  is  at  the 
present  wriliitti:  ini]M>ssible  to  say*  We  may  coneeive  that  it  is  a  primary 
degenerative  disorder  involving  the  lateral  columns  of  the  cord  and  to 
a  lesser  dee^ree  certain  of  the  central  or  peripheral  neurons,  or  as  a  mn- 
dition  of  incomplete  development.  The  symptomatology  and  course  of 
the  disease  are  best  illustrated  by  the  citation  of  a  very  typical  case,  m 
a  sufficient  numlxT  has  not  yet  l>een  recorded  to  justify  any  stereotyped 

t  portrayal  of  symptoms  to  fit  every  case. 
A  girl  fifteen  years  old,  the  fourth  child  of  healthy  parents^  had  been 
well  until  her  thiiieenth  year,  except  for  a  scTies  of  couvulsinna  in  her 
third  yt*ar,  which  were  attributed  to  fright  She  was  in  convidsions  at 
that  time  for  upwards  of  four  hours.  When  thirteen  years  old  she  had  to 
leave  e^i'hool  beniuse  of  vertigo,  headache,  and  stifiness  of  the  limbs,  espe- 
cially  the  legs,  which  shortly  afterwards  became  paretic,  esj>ecially  the 
right.  She  was  unable  to  walk  on  account  of  the  stiffness  and  [laresis,  and 
r*?mained  in  bed  for  frc^m  eight  to  ten  weeks.  The  incapacity  of  the  legs 
gra<lually  dtJ^appmred  underactive  treatment  consisting  of  massage,  galvan- 
ism to  the  spine  and  to  the  muscles,  hydrotherajvy,  and  a  vigorous  rcstora- 
■  tive  treatment.  She  remained  fairly  well  for  about  a  year,  although  there 
was  some  tmcertain ty  of  gait.  Then  similar  symptoms  agtiin  developed. 
She  notici^l  that  slie  often  fell  in  mounting  steps  and  afterwards  when 
walking  on  the  level.  Walking  continually  grew  more  difficult,  nntil  it 
l>ecame  impossible  without  assistance.  Examination  sho%vcd  prouoimr^l 
spastic  and  ataxic  gait,  exaggerated  knee-jerks,  slight  foot-jerk  but  no 
imI  clonus^  and  marked  paresis  of  the  legs.  Tliere  was  no  disturbance 
of  cutaneous  sensibility,  but  loss  of  muscular  sense  and  sense  of  posi- 
tion, especially  in  the  lower  extremities,  Slight  ataxia  of  the  upper  ex- 
tremities. At  this  time  there  were  uo  sphint*ter  symptoms,  no  u}  stagmus, 
no  paresis  of  the  ocular  muscles,  no  distnrbanceof  sjieechjand  no  deformity 
of  the  spinal  column.  The  fi>et  were  deformed  in  a  way  very  similar  to  that 
in  Friedreich's  ataxia,  the  fingers  were  **  crooked/'  the  first  and  second 
phalanges  somewhat  flexed  and  the  terminal  phalanges  slightly  extended, 
and  the  handwriting  was  more  "  wobbly"  than  usual.     Under  active  tn/at- 

Inient  she  bettered,  as  liefore,  but  after  a  few  months  the  syuiptoms  re- 
turned  and  were  much  more  severe  and  extensive  than  before.  Examina- 
tion at  this  time  showed  the  gait  exquisitely  spastico- paretic,  and  the  upper 
extremities  in  a  similar  condition  but  to  a  less  marketl  degree.  The  speech 
became  like  that  of  a  person  moderately  intoxicated  ;  syllables  were  eliih^l 
and  the  word^  jumbled  together  so  that  she  could  scarcely  l>e  understood. 
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The  vesical  spbincter  was  extremely  derelret,  the  k>oweIs  were  obstinately 
ODiistipated,  aotl  there  was  eoDsulerable  aiiifii?the8ia  of  the  legs.  The  knee- 
jerks  were  markedly  exaggerated,  and  there  was  now  slight  ankle  clonus  on 
both  sides.  She  contioueil  to  get  wiirse,  and  in  a  sitort  time  was  completely 
paraplegic.  When  she  attempt-ed  to  stand  she  had  no  idea  where  her  legs 
were,  and  it  was  quite  im[K>ssihle  for  lier  to  take  a  step.  The  iipj^er  ex- 
tremities beciime  more  ataxic,  and  she  was  wholly  unable  to  feed  herself. 
At  tills  time  vision  began  to  fail  ;  the  ophthalnios€0|5e  showed  beginning 
optie  atropliy.  Tliere  was  no  nystagmus  nor  jtaresis  of  the  oi-ular  muscles. 
After  tliis  condition  had  lasted  for  a  few  mouths  the  symptoms  again 
became  more  severe  and  indicative  of  much  more  extensive  involvement 
of  the  central  nervous  system.  She  Ijeeamc  completely  bedridden  ;  as  she 
lay  in  bed  she  hud  no  idea  where  her  legs  were  or  what  p>sition  they  were 
in.  She  could  not  aa^ist  herself  in  any  way  with  the  hands,  neitlicr  to  eat 
nor  to  help  dre^  herself.  All  the  other  symptoms  were  exaggemted.  Soon 
after  this  examination  of  the  eyes  showed  well-marked  nystagmus,  and 
vision  betmme  so  defective  that  slie  could  not  tell  the  different  edibles  on 
her  plate.  Then  there  came  another  awession  of  severe  symptoms,  particu- 
larly manifest  by  the  addition  of  bulbar  and  nuclear  symptoms.  Speech 
was  so  inarticulate  as  to  l>e  I'ompletely  unrecognizable,  there  was  some  dif* 
ficulty  in  swallowing,  and  tliere  was  paralysis  of  the  seventh  nerve  on  the 
right  side  in  all  its  branch c»8,  without  reaction  of  degeueration.  There 
were  paralysis  of  the  right  external  rectus  of  both  eyes  and  inability  to 
move  both  eyelids  l>eyoud  the  middle  line  in  looking  to  the  right.  When 
the  ey^  were  moved  to  tlie  right  tliere  was  distinct  nystagmus.  Thew 
was  marked  drfliculty  of  hearing  in  the  left  ear.  Ankle  clonus  had  dt^p- 
pea  red,  liut  the  knee-jerks  were  still  exaggerated,  the  panels  of  the  legs 
and  the  lo?vS  of  the  sense  of  position  being  as  iiro found  as  ever.  Tituba- 
tion  of  the  body  and  marktKl  ataxia  of  the  up[)er  extremities  w*ere  present. 
The  optic  atr*>])!iy  had  progressed,  and  the  pupils  were  widely  dilate<l  and 
but  slightly  resjionsive  to  light.  In  this  condition  she  remains.  The 
mental  fticidties  are  intact, 

ThesyniptoiBs  in  this  case  indtf:^tea  gmdual  accession  of  the  symptoms, 
each  new  develo]*mcut  jKisitiug  the  affection  of  a  higher  level  of  Ihc  cord, 
until  finally  the  iiblontijata  Iwjcame  uffcctwl. 

The  treatment  of  this  disease  is  not  unlike  that  accorded  Fritdmeh's 
disease.  The  most  insistent  measures  slmuld  be  directed  to  the  ci\re  of  the 
bladder,  bowels,  and  skin.  The  general  nutrition  of  the  patient  must  be 
constantly  bolstci"ed,  and  his  or  her  comfort  contributed  to  by  the  use  of 
orthopaedic  and  supporting  apparatus. 
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The  treatraent  of  abnormalities  of  the  brain  and  spinal  cord  has  of 
late  years  btX'ODie  more  and  more  radical.  Imiirovttl  tecbniquej  o[»era* 
tive  and  ijost-oi>erative,  has  secured  a  high  degree  of  proteetiou  from  sep- 
ticity,  and,  as  has  long  beeu  knnwu,  septic  infeetion  of  one  sort  or  another 
has  been  tlie  chief  cause  of  death  in  the  great  majority  of  cases  treated 
eurgii^Uy, 

Cephaloceles  (both  hernias  and  dropsies)  have  in  a  limhcd  number  of 
cases  been  removed*  Thoug!i  experience  thus  far  establiiibed  in  a  general 
way  the  trntli  of  Tilhnan^s  dcchi ration  tliat  enoi'phaloccles  and  hydro- 
enceplialocelcs  are  unsuitiible  for  opcnititm,  yet  cvidLUcc  is  accumulating 
showing  that  if  tliorough  asepsis  be  maiutaiued  until  the  wound  of  opera- 
tion is  lieale<lj  the  patient  may  be  expci'tcd  to  ret^ver,  even  though  a  jMjr- 
tion  of  the  brain  has  Ijcun  taken  away.  As  inditated  in  the  original  article 
(vol,  iv.  p,  741),  the  protrusion  is  at  times  compof*ed  of  a  meningeal  neo- 
plasm and  not  brain-substance  at  all,  and  in  other  eases,  though  brain- 
substance  is  present,  it  is  so  greatly  motlificd  that  its  removal  will  not 
materially  atfeet  the  mental  or  physical  cuudition.  Occasionally,  normally 
or  practic^dly  normally  devebjpeil  brain-suljstauce  is  present  in  the  tumor, 
as»  e.ff.,  the  tvrel)eUum,  wltieh  Mayy-Rubson  '^  found  lying  in  the  sac  and 
attaclieti  by  a  lung  |.>edide/*  What  t!ie  nature  of  the  uku-c  solid  protrusion 
is  may  be  determined  by  an  exploratory  opening  of  the  sac  and  digital  and 
visual  examination  of  its  contents,  Meningo<:^lcs  may  l>c  quite  safely  sub- 
jecttnl  tu  operation,  and  sueli  tumors  sliouhl  be  so  treated,  certainly  when 
large  and  tense.  When  the  mental  state  of  the  child  is  one  of  dec-idcd 
impairment  no  change  for  the  better  can  reasonably  Ije  expected,  even 
though  recovery  from  tlie  ojjeratiou  itself  takes  ]>!ace. 

In  iTraoving  these  tumors,  after  skin-flaps  have  been  dissected  otT  the 
sidles,  a  meningocele  may  l>e  ligatcd  at  its  base  and  the  protruding  portion 
cut  aw^ay,  or,  better »  fia|*s  may  be  made  from  the  siic  sufficiently  large  to 
readily  come  tJ>gether  and  close  theopening,  the  skin-flaps  being  then  nnittxl 
over  them,  Wfien  the  tumor  contents  are  solid  in  j>art  or  whole,  tlie  ojier- 
Dtion  has  l:M?en  done  In  basal  ligaturing  and  removal  in  mass,  or,  preferably, 
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by  openiug  the  sae,  ligaturing  and  removing  what  it  was  thought  might] 
l»mperly  be  taken  away,  and  retorning  the  stump  of  the  protrusion  so  far! 
as  it  could  readily  be  effected.  Whatever  operative  proc^ure  is  adopted,  it 
should  be  remeral:)ered  that  *^  unless  the  ojxTator  is  prepared  to  take  every  | 
pains,  both  in  the  details  of  the  o[XTation  and  in  the  observance  of  anti^p*  i 
tie  precautions,  the  older  rule  of  aon-iuterferenue  had  better  be  observed.**] 
(Mayo-Robsoo,) 

HYDROCEPHALUS. 


Ir 


jf  chronic  ventricular  drojifly 


been 


_  iogs  have,  as  before, 
frequently  perforraed,  but  with  very  slight  success,  permanent  recovi 
being  extremely  infrequent,  if,  indeed,  it  hasix*curred  at  alL  I^ateral  tap- 
ping after  the  methixl  of  Keen  (referred  to  in  the  original  article,  vol.  iv. 
p.  747)  has  been  done  in  a  number  of  iustanws. 

lu  1893  Park  o^^eratixi  at  the  base  jwsteriorly,  gouging  away  the  lx)ne 
one  inch  below  the  suj>erior  curved  line  of  the  or-cipnt  and  one-half  inch 
to  the  right  of  the  median  line,  incising  the  duni  mater  and  witli  a  probe  ] 
oi>ening  up  the  suhamchnoid  space*  Observation  has  shown  that  this  latter 
step  is  probably  not  neccj^sary,  as  after  the  incision  of  the  dura  mater  quite 
free  sweating  of  the  subarachnoid  fluid  may  be  exj>ected,  "  Drainage  whi^a 
onee  established  can  be  made  efficient  if  septic  infection  can  be  prevented*' 
(Park),  and  in  proportion  ns  tliis  can  be  done,  continuous  evacuation  of  the  ^ 
tloid  is  better  than  interrupted. 

Tapping  the  ventricle,  whatever  the  method  employeil,  should  be  done 
only  in  eases  of  tnodemte  distention  without  much,  if  any,  enlargement  uf 
the  head,  or  as  a  des[>emte  remeriy  hi  a  hopeless  condition,  when  the  disten- 
tion IS  great  and  the  head  enormously  enlarged.  In  1891  Wynter  and  i 
Quincke  rejH)rted  upon  the  bcneiits  of  lumbar  puncture  of  the  subarachnoid 
space,  and  in  a  nuinlx*r  of  cases  of  chronic  hydrocephalus  it  has  been  found 
practicable  to  tlms  drain  the  ventricles  ;  not,  liowcver,  in  all.  for  at  times 
there  is  without  doubt  closure  of  the  communication  between  the  ver>trirular 
and  subarachnoid  cavities.  An  ordinary  aspirator- needle  is  passed  through 
a  lumbar  interlanduar  space  (prcfembly  the  thirtl,  or  through  tiie  Imuho- 
sacral  space,  which  is  somewhat  larger)  and  may  be  enteral  obliquely  or  di- j 
rectly  from  side  to  side  or  fr<mi  below*  Ffirbriuirf^r  ha^  shown  that  in  infants 
it  is  poBsil>Ie  Uy  drive  the  nec*lle  tlirongh  the  %'ertebral  cartilage  into  tlic  aorta. 
Though  the  puncture  may  be  made  without  the  use  of  an  ansesthetie,  it  is  ! 
better  to  give  one.  The  probaliilitif?s  are  great  that  lumbar  puncture  will, 
like  puncture  through  the  head,  be  very  oilen  followed  by  septic  infection 
and  death  ;  yet  it  is  possible  to  keep  the  wound  aseptic  {eg.,  in  Park's  case, 
►recently  reported). 

SPINA   BIFIDA, 

The  exjKTience  of  the  last  few  years  has  demonstrated  the  advisability  ^ 
of  the  trt^atment  by  excision  of  those  cases  of  spina  bifida  iu  whic-h  opera- 
tive interfeitjnce  should  be  made,— viz*,  those  in  which  the  tumor  is  (1)  not 
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small  and  protected  by  a  covering  of  well-developed  skin,  (2)  those  in 
which  thei'e  ia  not  an  extensive  vertebral  cleft,  and  (3)  those  in  which  there 

is  not  any  assoc^iated  malformation  iteelf  imj>erilliug  life.  Tlie  injection 
treatment  for  a  time  so  largely  em  ploy  til  hat?  lyeen  very  generally  givt^i  up. 
Almost  all  surgeons  are  now  disposed  to  look  u{K>n  the  spinal  hernia,  so  iar 
as  its  radif-al  treatment  is  concerned,  much  as  U[w>o  an  alxlomiiial  one:  its 
cure  to  be  seeured,  if  possible,  by  the  return  or  removal  of  such  nerve-con- 
tents as  may  be  present,  the  cutting  away  of  the  sac,  and  the  closure  of  the 
vertebral  opt^ning.  The  chief  danger  is  of  septic  infection,  and  it  is  becauge 
of  the  increa-siog  prabability  of  preventing  such  infection  that  the  opemtion 
has  BO  largely  grown  in  favor  during  the  last  few  years.  However,  even  if 
a  thoniugh  aseptic  operation  is  done,  the  location  of  the  wound  (generally 
low  down  in  the  back)  makes  the  maintenance  of  an  aseptic  condition  quite 
difficult,  and  not  seldom  there  is  an  added  risk  of  infection  because  of  leak- 
age of  the  spinal  fluid  along  the  line  of  junction  of  the  flaps»  In  certain 
cases  this  fluid,  not  being  able  to  make  its  way  out»  gravitates  under  the 
lower  flap  and  forms  a  secondary  tumor.  Unfortunately^  very  ofleu  re- 
covery from  the  operation  does  not  mean  recovery  of  the  (mtient,  a  hydro- 
cephalus being  more  or  Ies>^  rapidly  developed  whieii  carries  off  the  patient, 
just  as  takc^  place  at  times  after  spontaneous  cure.  As  might  naturally 
be  expected,  the  prognasis  of  operations  u|.>on  adults  is  less  grave  tljan  of 
those  ujKin  infants  and  young  children.  Stated  in  a  general  way,  the  death- 
i^aie  in  the  last  few  \'ears  has  l>eeu  between  twenty  and  thirty  \wr  cent, 
(twenty  jwr  cent,  in  Mayo-Robson's  twenty  ctises,  tweuty-two  and  a  half 
l)€r  cent  in  the  thirty-one  eases  tabulated  by  Powers,  thirty  i^er  cent,  in 
Broca*s  ten  eases,  and  thirty  per  cent,  in  the  one  hundrfxl  and  three  cases 
*x>llected  by  Rhein). 

The  technique  of  the  o]>cnition  has  varied  somewhat  aceording  to  the 
charaeter  of  the  tumr^r  an<l  ihe  siz«  of  the  vertebral  oj>ening,*— in  all  cases, 
if  possible,  skin -flaps  being  dissct*teil  up  on  each  side  of  the  protrusion  to 
an  extent  sufficient  to  permit  of  their  edges  being  appost^.  In  simple  meuin- 
gooelcs  (and  tliese  constitute  a  majority  of  the  cases),  if  the  pedicle  of  tlie 
tumor  is  quite  small,  it  may  be  ligatcd  or  sutured  and  the  sae  cut  away  ;  if 
otherwise,  meningeal  flaps  should  he  formed  and  carefully  brought  together. 
When  thci*e  is  evidently  a  portion  of  the  eoi*d  included,  the  sac  had  better 
be  o}>ened  and  the  nerves  separattKj  and  returned,  if  jwissihle,  intu  the  canal, 
though  in  a  numlx^r  of  eases  on  record  they  have  been  cut  away  without  detri- 
ment to  the  patient,  chiefly  in  those  instances  in  which  ihe  cauda  e<]uina  was 
the  part  of  the  ei>rd  involved  (^.^.,  in  the  ease  reported  by  A.  F,  Jones). 
When  the  vertieal  opening  is  other  than  quite  snjall,  a  question  aris<'s  as  to 
the  ailvisability  of  endeavoring  to  effect  closure  of  it  in  some  way  additional 
to  tlie  application  of  the  (\n\y^  of  the  soft  parts.  So  far  as  can  be  deter- 
niinod  at  present  it  may  Sm?  held  tliat,  while  only  exceptionally  necessary ,»  in 
a  limit ed  number  of  cases  it  is  of  much  advantage  to  fill  up  the  gap  with 
some  material  taken  from  the  neighborhood  of  the  opening  or  introduced 
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altogetht^r  from  without.  lu  the  original  article  (vol*  iv.  p.  745)  it  was 
stated  that  David&on  had  used  a  piece  of  sponge  and  Mayo-Robson  a  I 
piece  of  ral4jit  perioBt^^'oni,  wliilo  Dol linger  had  done  an  oateoj>laatic  o|>cra- 
tioo,  bi*ealving  down,  benditig  in,  and  suturing  together  the  everted  arches. 
During  tlie  present  decade  a  number  of  reports  have  been  published  of  the 
use  of  various  agents  tiJ  secure  and  maiutaiu  closure.  Among  those  from 
without  may  \^'  mentioned  the  scapula  of  the  rabbit,  deralcified  bone-j>!ate, 
and  celluloid,  each  of  the  organic  materials  probably  undergoing  pretty 
rapid  abs4>rptiou.  Future  experience  will  very  likely  show  that  some  form 
of  pbstiii  oj>eration  clt*sing  the  gap  by  ti.^sues  taken  from  the  vicinity  of 
the  spinal  o|x^ni ng  will  prove  njoi-e  advunt<igeous.  Reference  has  already 
been  made  to  DoUingcr's  osteoplastic  reseiition.  Senenko  loosened  a  piece 
of  the  sacrum  on  each  side  of  the  o{^H."nihg,  brought  the  piwes  in  direct 
contact,  and  sutured  thcui,  Bobi\)l!'  chisi'llcil  oil'  a  pitve  of  the  iliac  crest 
(leaving  it,  however,  attaclietl  to  the  erector  spinie  muscle),  turned  it  over, 
and  attached  it  to  the  freshentxl  edges  of  tlie  gap  in  the  Siicrura.  Bayer  in 
two  cases  of  lumbar  cleft  made  a  semilunar  flap  of  the  ajxmeurosLs  and  the 
erector  spinoe  mass  on  cither  side  of  the  vcrtebml  opening  and  stitched  the 
inner  edges  together,  effecting  firm  closure,  and  advised  the  use  of  similarly 
cut  aponeurotic  flaps  in  cases  of  sacral  opening. 

Even  in  cases  where  spontanemis  cure  has  taken  place  it  may  become 
necessary  at  a  remote  period  to  operate  for  the  relief  of  conditions  conse- 
quent upon  pressure  of  the  scar  tissue  upon  the  cord,  as  in  the  c^se  of  spina 
bifida  orxulta  reported  U[x>n  by  Jones,  of  Mauehester,  England,  in  1891. 

lu  all  s(>ina  bifida  operations  the  head  should  be  kept  low  and  the  out- 
flow of  the  ceiT'bro-s]iinal  fluid  limited  as  much  as  possible  to  prevent  the 
Bliock  (which  has  often  proved  fatal)  from  its  too  rapid  evacuation.  Every 
care  should  be  taken  to  secure  close  apjH>sition  of  the  edges  of  the  Ha  [is,  ia 
order  tliat,  if  possible,  leakage  may  not  occur,  since  leakage  is  extremely 
likely  to  prevent  the  maintenance  of  the  aseptic  coudition  which  is  abso- 
lutely essential  to  the  success  of  the  operation. 
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■  INCISED,  LACERATED,  AND   CONTUSED  WOUNDS   OF   THE  SOALR 

■  Inoiiml  Wounds, — Becuiise  of  the?  risks  nieotioiied,^  and  lest  the  woiincle 
of  the  soft  tissues  be  only  the  sniaHiT  part  of  a  sc*vero  head-mjiirv,  the  ih\- 
lowinjr  precautions  should  always  be  observed  botbiic  any  examination  of  a 
ScTilp-wound. 

K         After  thorouf!:b  sterilization  of  the  hands  and  instruments  and  irnga- 

■  lion  of  the  wound,  iciihoid  farther  (Iktttrbanef\  a  loose  compress,  wet  witli 
some  efficient  trerrniciilal  solution,  should  be  pluc^eil  over  or  lyuly  paekixi 
into  the  wound.  Next  the  sealp  should  be  shavc^d  or  cleared  of  hair  by  the 
scisHjrs  lor  at  least  one  ineh  around  the  wuund,  |>referalily  mnrh  fartljer. 
The  scalp  sliuuld  then  be  carefully  scrublxil  witli  a  sterilized  nail-hrusli  wet 

I  with  something  calculated  to  remove  all  oily  substances,  as  turjtentine  one 
part,  alcohol  seven  parts^  ale^jliol  alone,  ether,  or  chloroform,  so  that  ger- 
micidal agents  sueb  as  men^urie  chloride  can  act.  Abundance  of  hot 
water  and  soap  must  then  be  emphjyed,  aft^r  which  the  wound  must  be 
thoroughly  fluHht^l  with  some  etficieut  germicidal  sohitinn,  [jrefcrably  one 
of  carbolic  acid,  txt^ause  this  agent  is  not  dci'om|x>is4xl  by  any  remains  of 
the  soap,  and  even  iu  the  presence  uf  uily  matters  at'ts  u|>on  germs.  Pro- 
longedi  gentle  friction  with  sterilized  (Iwiiled)  water  and  abundance  of  soap 
and  free  irrigation  witli  water  as  but  as  can  be  used  will  sometimes*  secure 
an  ascjjtic  course  for  the  wound  when  nu  better  facilities  for  disinte<.*tiou  am 
accsessible, 

Rc^ncwcd  disinfection  of  the  hands  must  precede  this  disinfection  of  the 
wound  itself,  which  now  should,  for  the  first  time,  Ije  explored  by  the  linger 
or  probe.     If  the  slightest  doubt  exist  as  to  tlie  presence  of  a  fracture,  the 

1  When  neither  modifteatioDs  nnr  Abandonment  of  retjommendatioQS  miide  In  the  flmt 

Rrticle  (vnb  iv.  p,  748)  are  requiftitt^  it  must  Ik?  undemtnml  that  thft  views  Titrmer]y  taught 
are  rwi^mitfd.  Oecii«ioiitilly»  uven  wbnn  only  Kli|tclit  chnnKf-s  have  sn«*med  neceftsary,  lu- 
cidity hiui  b-f-'cn  seourod*  it  h  believed,  by  n-writiTisj  the  wJn^le  or  purt  of  n  pevium. 

Reference  to  thi*  Rftiiie  arlidc  in  vuh  iv,  p.  748  will  expliiin  the  solifitude  evidenced 
by  the  nddtiinnal  precnutiona  iccommended  for  the  iTealmont  of  sealp-WdundH. 

*  Vol  jv.  p.  748. 
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wouQil  must  be  suiBcieDtly  enlurgeJ  tu  determine  this  and  seeui'e  disin- 
fectioQ. 

CarefiJ  search  reveal iog  neither  foreign  bcjdics  nor  fracture,  any  heiU' 
orrhage  which  cannot  readily  be  controlled  by  compression  must  be  checked 
by  twisthig  or  tying  both  ends  of  the  divided  veaseL     When  the  ends 
retract  into  the  dense  fibro-cellular  tissue  of  the  scalp,  they  should 
secured  by  passing  a  needle  armed  with  a  ligature  around  the  vessel,  in- 
cluding some  of  the  surrounding  tissues,     Ligatures  will  rarely  be  neoea-' 
sary  in  childi'en  except  when  the  wound  involves  the  lower  part  of  the 
temporal  fossa,  in  which  case  the  bleeding  may  prove  difficult  to  arrest 
"Should  the  blceiliug  ret^ur  or  be<x>me  daugerouSj  notwithstarvding  all  our 
local  means,  the  question  of  applying  a  ligature  to  the  external  or  common 
cari>tid  may  arise."*     I  quote  the  foregoing  sentence  not  becaiise  in  my 
pructi^^e  any  such  coutingency  has  arisen,  but  bei'ause  so  experienced  a  j 
surgeon  as  Hewitt  has  evidently  known  of  some  such  question  arising.        ^M 

All  bleediug  having  been  arrcstixl  exeejit  that  which  is  to  Ik?  chocked 
by  the  comprcssiou  of  the  dressings^  the  wound,  if  it  has  not  penetrated 
the  aponeurosis  of  the  oeci  pi  to-frontal  is  muscle,  should  lya  closed  by  fixing 
one  end  of  a  strip  of  aseptic  gauze  or  shreds  of  absorbent  cotton  with 
iodoform-  or  ordinary  coll(»dion  upon  one  side  of  the  cut,  when  the  wound 
can  be  acciu'ately  coaptate^l,  and  held  so  by  piiintiiig  the  other  end  of  the 
strip  with  moi*e  collodion*  The  use  of  adhesive  plaster  is  absolutely  con- 
tm-indieated  because  it  soon  becomes  loosentd  by  the  growth  of  the  hair 
and  aH4'pticity  of  the  wound  is  rendere<l  impossible. 

When  the  wound  extends  through  the  occi pi  to- frontal  is  aponeuroets, 
Bterilizpfl  catgut,  silk,  or  horse-hair  sutures  will  often  liet'onie  ntx*es8ary 
because  of  the  gaping  of  the  wound,  but  in  accidental  traumatisms  or 
after  operations  wliere  asepsis  is  doubtful  the  centre  of  a  buneb  of  the 
finest  catgut  (non-c)iromieiz(Kl)  had  better  \>q  secureil  by  a  suture  of  the 
same  to  the  deepest  i>ortion  of  the  wound,  three  or  four  stranda  being 
brought  out  between  each  pair  of  sutures."  In  all  varieties  of  ecalp-woutidfi 
dusting  w^ith  sterilized  iixLiform,  laying  a  piece  of  protective  along  the  line 
of  tlie  wound, ^ — ^this  is  imperative  if  capillary  drainage  has  been  instituted^ 
— ^and  the  adjustment  of  appropriate  sterilized  gauze  compresses  to  secure 
contact  of  the  flap  with  the  deeper  parts  had  better  be  resortetl  to,  coveriog 
all  in  vvith  many  layei'S  of  aseptic  or  antiseptic  gauze,  the  innrmiost  of 
w^hieh  it  is  safer  to  moisten  with  some  efficient  germicidal  Sidution.  The 
retention  of  the  dressings  must  Ije  secured  by  the  application  of  aseptic 
bandages,  which,  if  of  ordinary  muslin^  must  have  been  sterilized  by  dry* 
— not  moist — heat. 

Should  suppuration  occur  beneath  the  aponeurosis  because  of  neglect 
of  proper  aseptic  pi^ecautions  or  from  primary  infection  of  an  aooideutil 

1  Hewitt,  Holmes's  System  of  Sursrerv,  third  edition,  voL  i.  p.  670.^ 
*  8ee  voL  iv.  p.  757  for  proper  method  of  employing. 
«  Not  loss  than  160**  C.  for  on©  hc>ur 
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wound,  as  eapillarj  draiuage  will  not  remove  pus,  tube-<li"ainage  must  be 
8iibdtitut4K],  compresses  being  so  adjusted  as  to  preveot  accumulation  of  the 
pus,  Couuter  -openings  are  indicated ,  kept  patent  by  the  introduction 
of  drainage-tubes,  except  in  the  rare  event  of  some  portion  of  the  wound 

■  being  m  Bituated  as  to  afibrd  drainage  of  the  most  dependent  portions  of 
the  pus-cavitie5.  If  the  surgeon  will  remember  that  this  aponeurosis  is 
attached  behind  to  the  sm>erior  curved  lines  of  the  oc^^npital  bone,  to  the 

■  mastoid  process  of  the  temporal  boue  and  the  zygoma  laterally^  and  that  it 
becomes  continuous  with  the  tissues  of  the  ufvper  litis  and  thost?  over  the 

troot  of  the  nose,  together  with  tlie  position  in  which  the  disease  will  corai>el 
the  patient  to  maintain  the  head,  the  proper  places  to  make  counter-o|3en- 
ings  can  readily  be  determined  in  each  case.  Most  strenuous  efforts  must 
be  made  by  the  use  of  peroxide  of  hydrogen  and  other  antiseptic  solutions 
to  render  the  pus^^avities  aseptic,  and  all  bagging  of  pus  must  Im  prevented 
by  proper  compresses,  for  by  such  means  oftentimes  a  rapid  diminution  in 
discharge,  paici,  and  constitutional  symptoms  will  result  Sloughing  may 
occur  J  but  is  rarely  productive  of  any  osseous  necrosis,  especially  if  absolute 
or  relative  asepsis  be  promptly  secured. 

Subaponeurotic  suppurative  cellulitis  is  often  mistaken  for  erysipelas, 
and  doubtless  may  sometimes  be  of  this  nature.     Although  in  tlic  non- 

■  erysipelatous  form  some  reddening  of  the  skin  may  extend  for  a  short  dis^ 
tance  beyond  the  points  of  attachment  of  the  aponeurosis,  the  ears,  cheeks^ 
and  face  remain  free.  The  pus  can  gravitate  no  lower  than  the  zygoma,  the 
upper  eyelids,  the  attachments  of  the  pyramidalis  nasi,  and  the  superior 
curved  lines  of  the  occipital  bone,  where  it  ftirms  pouclics* 

Coastitutional  Treatment. — Regulation  of  the  secretions  by  calomel 
and  soda,  folio weil  ijy  laxativi^  it"  the  Ixjwels  do  not  act  propt^Iy,  with 
stimulation  of  diurt^sis  by  the  free  use  of  fluids,  is  all  that  is  usually  neces- 
sary. Kutritions,  easily  digested  food  must  be  given  in  i)r<i]>ortioa  to  the 
digestive  jxjwers.  (iuinine,  8try*'huine,  and  stimulatits  may  in  rare  ia- 
stanoes  become  indicated  to  combat  exhaustion.  Iron  will  prove  useful 
during  otmvalescence.  A  sustained  high  temperature  which  does  not 
promptly  subside  after  evacuation  of  pus,  drainage,  and  disinfection  must 
be  lowered  by  regulat^^d  bathing,  not  by  antipyretics. 


COKTUSION   OF  BONE,  OSTEOMYELITIS,  OSTEOMYELITIS  FROM   MID- 
DLE-EAE  DISEASE,  ETC. 

While  nothing  additional  in  a  general  way  is  rc^quisite  to  tliat  given  in 
the  fimt  c4itiou,  the  prujKir  treatment  of  sinus  and  jugular  thromljosis  has 
uudcrgone  much  improvcnicnt, 
^  A  few  points  of  technique  which  are  applicable  in  whole  or  in  part 
during  any  craniocorebral  oj>cration  should  be  thoroughly  masteriKl.  Grt^at 
diversity  of  apinion  exists  as  to  the  licst  means  of  gjiioing  access  to  the 
interior  of  the  skull.  The  use  of  the  trephine  has  been  abscjlutely  inter- 
dicted as  a  dangerous  instrument  by  some*     Others  vaimt  the  chisel  and 
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mallet  as  those  only  to  be  used.  Some  Deurologists,  on  (he  cooti-ary, 
declare  tfjat  the  use  of  these  instnimeDts  produces  most  serious  immHliate 
effects  upoo  the  brain.  Others  contend  that  some  of  the  many  forms  of 
saws  or  craniotomcs  arc  t!ie  only  proper  instruments  to  em[>loy.  Such 
exaggerated  and  oiie-i^idcd  slatcmenti^  arc  both  unwarranted  and  unscien- 
tific. Given  certain  conditions,  then  some  one  method  of  removing  the 
bone  M  superior  to  any  other,  but  no  one  method  can  jwssibly  l)c  tlie  best 
for  all  other  and  often  widely  ditferin^  cfmilitious.  The  siirgec»n  had  L»etter 
never  restrict  himself  to  any  one  form  of  instrument,  but  employ  that 
which  seems  best  adapted  to  the  special  conditions  presented  by  each  case. 

Ao  essential  prere(|uisite  for  many  of  the  operations  done  u|x>n  the' 
skull  and  brain  is  a  reliable  metliod  of  eembral  hK*alizatiou.     This  should 
be  applicable  to  patients  of  every  age,  to  every  type  of  skull,  and  one  that  j 
requires  no  special  appanitus, 

(Jhipault's  method,  now  to  be  given,  seems  to  fulfil  the  foregoing  con- ^ 
ditions  better  than  those  described  in  the  first  edition  of  this  work,  although 
I  have  as  yet  had  but  one  oppurtimity  of  testin*;:  it  upon  tlie  living  subject. 

Only  three  readily  ascertaiuable  points  of  refei"enee  must  be  hjcalized, — 
viz.,  the  inion,  the  nasiun,  and  the  upper  border  of  the  retro-orbital  tubercle 
of  the  zvgoraa* 

First  trace  an  antera-posterior  median  line  ujion  the  scalp  from  the 
nasion  to  the  in  Jon.  Then  measure  fmm  before  backward  iK>int»  corre- 
sponding to  .45  of  this  line,  which  w^Ill  give  tlie  pre- Roland ic  point,  ♦oS 
the  Rolandic  j>oiut,  .70  the  Sylvian  point,  ,80  the  lambdoidal  point,  and 
.95  the  supra-iniae  point.  For  example,  to  determine  the  npixr  end  of  the 
fissure  of  Rolando  in  an  individual  where  the  naso-iniae  lioe  measures  .30 
cetitinietre,  multiply  this  by  55,  aud  consideriug  the  last  two  figures  of  the 
result  as  de^Miualsj  IG. 50  centimetres  measured  on  the  sagittal  line  posterior 
to  the  nasion  will  give— 1  cenhraetre  from  the  median  line — the  point 
songht  Lines  drawu  from  the  upper  bonier  of  the  retro-nrbital  tubercle 
to  the  points  eorrespondi ug  to  JO,  .80,  and  .9«t  of  the  uaso-inrac  line  indi- 
cate with  much  aecuraey  the  following  points:  the  Sylvian  fissure,  the  first 
tempni^al  convolution,  aud  the  posterior  |Tortion  of  the  lateral  sinus.  Connect 
a  point  ou  the  Sylvian  line  two- tenths  of  its  length  posterior  to  the  retro- 
orbital  tubercle  with  that  on  the  sagittal  line  con^es^wnding  to  .45  of  its 
length.  This  new  line,  starting  below  at  the  commencement  of  the  vertical 
limb  of  the  Sylvian  fissure,  corresponds  in  its  upper  purtiim  to  ifie  preceu- 
tral  fissure;  A  second  line  extending  from  the  j  unci  ion  of  the  third  ami 
fourth  tenths  of  the  Sylvian  line  to  .55  of  the  sagittal  line  pi»sterior  to  the 
nasiun  iudieates  tlie  course  of  the  fissure  of  Rolando.  A  division  of  the 
Rolandic  and  Sylvian  lines  into  tenths  will  enable  the  surgeon  to  ddernune 
any  other  point  of  cerebral  topogmphy.  (See  Fig.  1.)  Thus,  as  Chipaalt 
says,  the  foot  of  tlie  second  frontal  convolution  will  be  foimd  at  the  junc- 
tion of  the  tliird  aud  fourth  tenths  of  the  pre-Rolandie  line.  If  this 
measures  13  centimetres,  then  one-tenth  =  1,3  centimetres;   the  point 


4 


OPERATIVE   TREATMENT   OF   THE   BRAIN   AND   SPINAL   CORD.    1245 


Fig   1 


I 


From  Cblpauirs  Chlrurgle  op^mtolre  do  SyfltSiiiA 

Nenreiuc,  L  L,  Fig.  ISO. 


I 
I 

\ 


eou^^lit  h^  iUeroSore,  L3  X  3=3,9  oentinietres  from  the  iaferior  tixtremity 
of  I  Ills  Hue/ 

It  is  requisite  to  be  acquainted  with  the  arrangement  of  the  chief 
vessels  of  the  i>ia  mater,  e«j>ef*ially 
the  larger  veins.  The^e  are  mure 
superficial  tliaii  the  arteries,  tlie  lat^ 
ter,  with  few  exceptions,  lying  in 
tlie  deptiis  of  the  suk-i.  The  ehief 
vein  of  surgical  intei^est  is  that  run- 
ning ah>ng  the  horizontal  limb  of 
the  fissure  of  Sylvius,  whence  it 
passes  over  the  surface  of  the  hemi- 
sphere to  empty  into  the  .superior 
lougituflinal  sinus  near  the  jiarieto- 
oct'ipital  fissure.  Two  branches  of 
this  Sylvian  vein  pass  upward  to 
empty  into  the  same  sinus,  one  fol- 
lowing the  course  of  the  fissure  of 
Rolando,  the  other- apprt»ximatiog 
that  of  the  post-Kolaodic  sulcus.  A 
third  large  vein  also  descends  from 

the  Sylvian  vein  to  the  lateral  sinus.  Moreover,  several  large  veins  erofis 
the  fnuital  convolutions  to  enter  the  anterior  segnieiit  of  the  stiperior  lon- 
gitudinal siuiis.  Prior  to  entering  the  sinuses  all  of  these  veins  pass  be- 
tween the  layers  of  the  dura  mater  and  form  sinus- like  dilatations. 

The  radicles  of  the  veins  occupy  the  fissures,  or  lie  directly  upon  the 
c^mvolotiuns*  The  inferior  tx^relvelfar  veins  are  the  only  ones  in  this  region 
likely  to  be  injure<l  in  any  surgical  procedure;  they  run  transversely  out- 
ward to  erajity  by  two  or  thi*ee  trunks  into  each  lateral  sinus.  The  arteries 
throughout  most  of  their  course  occupy  the  dcptlis  of  the  *^ulci.  The  prin- 
cipal ones  correspond  in  a  general  way  to  the  more  important  veins,  and  lie 
from  one  to  two  centimetres  deeper  than  these  veins,  being  thus  unlikely  to 

be  injured  except  in  a  few  localities, 
unless  the  eonvohitions  are  pressed 
apart.  At  certain  points  the  arterial 
trunks  l>ecome  more  superficial  be- 
cause they  occupy  a  shallow  fissure  or 
€r<}8S  a  convolution  to  dip  again  into 
tlie  next  sulcus.  One  large  artery  apt  to  be  injured  when  removing  the 
laoe  centres  is  usually  found  lying  upon  the  inferior  fronto- parietal  convo- 
lution, or  on  tlie  foot  of  the  third  frontal  gyrus.  Another  emerges  poste- 
riorly from  the  Sylvian  fissure  to  reach  the  inferior  parietal  lobule  or  the 

*  Mention  b  not  made  of  Chiene's  ready  method  of  B^cprttuning  tlie  coarse  of  the  fissure 
of  R«>liindn.  because  not  well  adapted  for  the  heftda  of  children,  ia  whom  thb  flsaure  runt 
at  a  different  angle. 


Fio.  2. 


Cmnlotome  of  CliipAuH. 
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angular  gyrus.     The  doop  parts  of  the  anterior  portion  of  the  fissure  of 
Sylvius  are  an  especially  dangerous  neighborhood. 

The  control  or  arrest  of  hemorrhage  during  cranio-cerebral  operations 
require  cai'eful  consideration.  Although  a  rubber  tul>e  drawn  tightly 
around  tlie  head  sometimes  lessens  the  flow  of  blood,  it  so  often  fails  to  do 
so  that  pressure  forceps  and  ligatures  must  usually  be  relied  upon.  Bleed- 
ing from  the  bone  is  rarely  of  consequence  unless  one  of  the  principal  | 
diploic  veins  is  divided.  Firmly  and  repeatedly  packing  the  groove  made  | 
by  trephine,  saw,  or  chisel  with  antiseptic  wax,  which  is  forced  into  the 
diploic  canals  by  the  movements  of  the  instruments,  will  usually  check  the 
effusion.  When  the  diploic  canal  is  accessible,  concentric  crushing  into  it 
of  the  surrounding  bone  by  the  end  of  an  elevator  or  point  of  a  haemostatic 
forceps  is  an  efficient  device,  or  the  opening  can  be  plugged  by  a  bone-chip 
or  antiseptic  wax.  Any  general  oozing  which  docs  not  cease  after  temjKv  , 
rary  gauze  fmcking  while  the  other  steps  of  the  oix^ration  are  being  taken 
can  be  prt^mptly  arrested  by  spreading  a  thin  layer  of  antiseptic  wax  along 
the  incisL^l  bone  by  firm  pressure  with  the  finger,  Dnral  vessels  should 
be  ligateil  before  or  after  their  division  by  passing  a  needle  through  the 
dura  mater  beneath  them  armed  with  a  fine  gut  ligatirre.  Wounds  of  the 
great  venous  sinuses  can  be  pluggctl  with  a  bunch  of  catgut,  or  compressioa 
for  two  or  three  days  efTec^ted  by  gauze  [jacking  can  be  safely  relied  upon, 
very  little  pressure  being  requisite.  Lateral  ligation  or  suture  has  suc- 
ceeded, but  is  difficult  and  unnecessary.  When  a  segment  of  a  siniiS 
demands  excision,  it  must  first  be  included  lietween  two  ligatures  passed  by 
an  armed  net^lle  through  small  incisions  made  in  the  duni  mater  parallel 
to  the  sinus,*  this  device  facilitating  the  introduction  of  t!ie  ligatures  and 
preventing  tearing  of  the  dura  mater.  Because  many  of  the  vessels  of  the 
pia  mater  are  terminal  it  is  important  to  avoid  their  permanent  obliteration; 
hence  the  pia  mater  should  be  carefully  lifted  out  of  the  sulci,  incised  so 
as  to  divide  as  few  vessels  as  possible,  and,  being  gently  held  aside,  should 
lie  laid  down  upon  the  subjacent  parts  at  the  close  of  the  operation.  As  has 
l>een  pointc^l  out,'  some  thrombosis  may  result  from  this  procedure,  but 
may  also  produce  only  tem|>orary  obstruction  of  the  vessels,  and  this  risk 
is  better  than  the  eei-tainty  of  tlie  permanent  obliteratinn  produced  by  di- 
vision of  the  vt^sels.  Preliminary  ligation  before  division  of  the  lai^r 
veins  and  arteries  of  the  pia  mater  is  advisable.  Owing  to  the  fragility  \ 
of  their  walls  and  the  aliseiice  of  sheaths,  fine  catgut  tlireads  should  be  usc<l, 
drawn  only  tight  enough  to  occlude  tlie  lumen  of  the  vessels,  care  being 
exercised  when  tying  the  second  half  of  the  knot  lest  the  end  of  the  vessel 
be  cut  or  pulknl  otT.  The  temporary  application  of  wire  serrefines  will 
often  insure  the  fi>rmatiuu  of  an  eflSeient  thrombus  by  tlie  time  the  wound 
must  bi?  closed.  When  bleeding  recura  after  the  removal  of  the  serrefioei 
and  ligatures  rei>eatcdly  cut  off  the  ends  of  the  vessels,  the  reapplication  of 


1  ChipiiuH,  op.  eit. 


*  See  voL  iv.  |K  778. 
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serri'fiiies  witli  tlircacLs  attached  to  them  to  facilitate,  removal  after  their 
i|pontaneou3  seiiaration  at  the  end  of  a  few  days  is  pi^ferable  either  to 
packing  with  g^inze  or  leaving  hsemn.«tatic  forceps  in  mliL  Bleeding  from 
vessels  in  the  cerebral  siibstani'e  which  does  not  cease  after  sponge  pressure 
mnst  be  arrested  by  the  same  methwlsj  when  a  ligafiire  is  employeil,  in- 
cluding, when  passing  the  threaded  needle,  a  litde  of  the  surrounding  brain- 
substance.  Gauze  packiog  may  stjmetimes  Ix^  employed,  but  is  often 
inefficient,  and  is  objectionable  lxH\'iuse  it  prevents  proper  closure  of  the 
dura  mater  and  external  wound.  Although  closure  without  drainage  is 
8afe  fur  aseptic  wounds,  even  wlien  considerable  accumulations  of  blood  or 
serum  may  occur,  where  no  raeehauical  liarm  can  result,  yet  this  cannot  he 
aflBrmed  of  many  brain- injuries  and  operations.  Moreover,  intracranial  in- 
fection is  such  a  well-nigh  hoj>eless  condition,  unless  ptMvhance  its  evils  can 
be  avertcil  l>y  removing  its  products,  that  in  doubtful  cases,  esjx'cially  after 
accidental  traumatisms,  all  prudent  sui*geona  will  employ  some  form  of 
tlrainage.  For  pus  only  tube  drainage  is  reliable.  Many  agree  with  ray- 
self  in  draiuing  a  bullet  tracks  certainly  if  it  has  been  explore*].  When 
the  brain-tissue  has  been  much  iujurcil,  so  that  much  oozing  is  to  be  ex- 
pected^ in  many  localities  drainage  is  the  safer  course,  and  becomes  impera- 
tive if  a  lateral  ventricle  has  bec^n  opened  or  this  accident  is  suspected. 
The  orifiw  of  a  ventricular  wound  must  be  lightly  pai'keil  with  a  nanxiW 
ganse  strip  to  prevent  blood  eventually  reaching  the  fourth  ventricle  and 
producing  respiratory  failure ;  one  end  of  the  strip  must  he  br^>ught  out 
through  the  external  wound,  that  the  gauze  may  be  removed  after  forty- 
eight  tiou^^-  If  merely  blood  and  serum  require  removal,  capillary 
drainage  by  fine  catgut  is  better  than  by  gauze,  unless  {>a<*king  is  re- 
quisite to  arrest  bleediag,  because  gut  is  spontaneously  removed  by  ah- 
sorptirm. 

Wounds  of  the  dura  mater  complicating  fractures  or  those  made  to  gain 
access  to  the  bmin  must  be  sutured  with  gut  passed  bv  means  {-ither  of  a 
curved  round  needle  or  a  surgical  one  whose  txlges  have  been  thoroughly 
dulled  up  to  the  point  by  rubbing  on  a  hone.  The  needles  descriijcd  are 
superior  to  Hagodorn  needles.  If  drainage  is  indi ra tc<l  a  poii:ion  of  the 
dural  wound  should  Ije  left  nnsMtiirttl.  Small  defects  nf  the  dura  may  be 
dealt  witli  by  catching  tlieir  edges  with  catgut  sutures  placed  close  together. 
When  larger  portions  of  the  dura  have  been  excised,  to  prevent  adhesions 
forming  Ixtween  the  brain  and  the  bone  or  scalp,  either  a  piece  of  perios- 
teum can  l>e  sutured  into  the  defect*  or,  what  is  in  most  cases  better,  liecause 
neither  difficidt  nor  consuming  muefi  time,  a  pieet*  of  Heavy  gold-foil  should 
be  seeurcxl  l>et\veen  the  duni  mater  and  the  bone  or  beneath  the  |>erjostenm 
loosened  for  this  purpose  around  the  bone  orilii^.  A  celluloid  jjlate  will 
probably  do  equally  welL 

A  consideration  of  the  motives  leading  modern  sui^eons  to  operate  for 
compound  fraeturesof  the  skull  will  indicate  certain  appropriate  meclianical 
procedures*     Because  infection  pix^bably  has  occurred,  the  only  means  of 
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removiug  this  or   miiiiEiizing  its  evils  are  those  which  will  enable  the, 
fiUFgeou  to  i-emove  the  pres^siire  of  Jepressf!d  hone  t»r  effused  blood  and 
lessen  the  chances  of  epilepsy,  the  former  governing  iudicatiuns  for  operating.; 
Hence  the  scalp  incisions  must  be  so  [ilanned  as  to  give  the  freest  possible 
access  to  auy  part,  osseous  or  intracranial,  which  may  have  been  infected* 
Any  enlargement  of  the  primary  wound  must  be  so  effected  that  the  line 
of  suturiog  sliall  be  as  far  away  from  l!ie  msc^ous  ojx'niug  as  jios^ible,  be- 
cause infection  of  tlie  external  portions  of  the  wound  is  less  apt  to  reach 
the  interior  of  the  cranium  and  primary  union  of  the  flaps  is  more  probable 
in  healthy  tissues.     Thus,  if  a  tendency  to  hernia  cerebri  exists,  the  weiglitj 
of  the  large  flaps  before  healing  and  their  prompt  healing  later  will  re- 
strain the  protru.siou.     Such  fashioning  of  tlie  flajis  is  often  imixis.«^ible,  but 
when  feasible  should  be  adopted.     Detat.l»ed  bone  fragmeiitii  should  be  re-; 
moved,  and,  owing  to  the  strong  pmhuhility  of  their  being  infectc<l,  their 
implautatiou  is  coutm-iudicateil.      Wlu^n  lor  ulterior  purposes  (lartially  or 
completely  detached  fragments  are  removed,  these,  after  thorough  disinfec- 
tion, inclmling,  when  R'quisitc,  paring  with  a  chisel,  may  with  reasonabli 
sail'ty  be  replttci-d.     As  later  experience  proves  that  after  temporary  unioa 
detached  fragments  of  boue  generally  become  loosened  because  partially 
absorlxnl^  and  that  they  may  then  be<-*ome  a  soni'ce  of  irritation^  it  would 
seem  better  to  employ  a  celluloid  plate  i<}  make  good  extensive  btmy  de- 
fects and  prevent  adhesions  forming  between  tlie  brain  and  the  superjaeenti 
parts.     The  same  remarks  are  ap[4icaljle  to  decalcified  bone  plati*s, — Le,^ 
the  i^iermiiucnt  bony  repair  is  often  insignificant.     Where  disintection  or 
access  to  intracranial  lesions  does  not  demaud  removal  of  sound  Ume,  only 
enough  must  be  excised  to  permit  safe  elevation,  or  removal,  if  infected| 
of  depressetl  fragments.      Hence  trephine,  rongeur,  forceps,  chisel,  or  saw; 
may  each  at  times  be  the  best  instrument.     Vvr  simple  elevation  of  a  non- 
comminuted  depressed  area,  if  enough  overlapping  sound  bone  cannot  readily] 
be  removeil  by  the  rongeur  to  permit  the  use  of  an  elevator,  the  trephini 
or  the  chisel  may  be  employ c<:L     For  cutting  out  infected  fissures  or  en 
lai^ging  these  to  permit  elevation  of  fragments,  the  chisel  is  far  superior 
any  saw,  and  certainly,  when  the  rongeur  cannot  be  employed,  is  the  instru- 
ment  for  the  removal  of  overlinnging  margins  of  sound  skull  wliicli  interfere 
with  the  elevation  of  an  extensive  depressed  area,  less  sound  osseous  tissue 
being  sacrificed.     Still  further,  as  operations  ai'e  often  performed  far  from 
the  conveniences  of  a  fully  CHpupi)ed  lio.-rpital,  the  surgc^on  must  Ik*  pre[mrcd 
to  work  sometimes  with  the  simplest  tools.     While  the  danger  uf  a  wouml 
of  one  of  the  gi'eat  venous  sinuses  is  greatly  overestimated  when  the  w^oundeil 
part  is  accessiblci  the  fear  is  abundantly  warranted  if  the  opening  is  ctm- 
cealed  beneath  solid  bone,  and  the  reader  is  urgcil  to  resort  to  what  is  really^ 
Peivivnl  Pott's  practice  as  set  forth  on  p.  756  of  vol.  iv.     The  dura  maU' 
which  includes  the  superior  longitudinal  sinus  must  not  be  separated  for 
any  di?^taiice  beyond  the  bone  openings  le>t  tlie  vessel  be  wounded  at  an 
inaccessible  poiut.     The  sinusJike  dilatation  of  the  pial  veins,  alrccidy  de- 
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scril>ed  m  located  at  some  little  distance  on  each  side  of  tlie  superior  longi- 
tudinal giuus«  must  also  not  be  forgotten. 

For  intracninial  Iiemorrlmgo,  when  no  lesion  of  the  soft  parts  is  prosent^ 
it  is  usually  better  to  widely  expose  the  smpposed  site  of  lesion  by  a  tem- 
jKirary  ost€0*cutaneou8  flap  i*eseetion,  but  when  there  is  a  prnliability  of 
iiifpetinn  being  present,  aa  in  compoimtl  fraetiires  where  the  middle  menin- 
geal artery  is  the  source  of  tlie  blettling,  the  older  inctliods  of  perforating 
the  skull  ai'e  preferable  betiiuse  they  insure  freer  drainage.  The  osteo- 
cutaneous flap  eau  be  cut  so  as  to  uncover  the  areas  of  distributiou  of  the 
anterior,  niiddlCj  or  j>osterior 
branches  of  the  middle  men  in* 
gcal  artery,  the  common  source 
of  oix'rable  iutraeratiial  hemor- 
rhage, or  any  two  etmtiguoiis 
areas,  accoitling  to  the  indica- 
tions* As  more  practice  is  re- 
quisite to  use  the  chisel  safely, 
tlie  trephine  had  better  be  em- 
ploycil  ijy  the  inexperienced 
pnictitioner.  If  the  evacuation 
of  lai^  ch>ts  demands  removal 

of  large  areas  of  LK)ne  by  other  means  than  by  a  temporary  resection,  for 
reasons  alreiuly  state* I  a  plate  of  celluloid,  perforated  at  several  points,  had 
better  be  emplfncil  ratlier  than  reimplantation  of  the  removed  hone  frag- 
ments. Drainage  when  used  must  lie  capillary,  and  the  necessity  for  its 
employ ra*_'nt  will  depend  upon  whether  all  the  effusctl  blood  can  lie  evacu- 
atiJ  and  wliether  furtlier  bleeding  can  he  \vith  certainty  prevent<Hh  When 
ligation  of  all  visible  bleeding  points  will  not  arrest  the  oozing,  light  gauze 
tampcjnade  may  he  employed.  Hemorrhage  proceeding  from  a  wound  of 
the  main  trunk  of  the  middle  meningeal  artery  at  or  near  the  spinous  ibni- 
meu  is  lx*st  arrested  by  packing  into  the  foramen  one  end  of  a  narrow  strip 
of  gauze  by  some  curved,  pointed  instrument,  as  an  Allis's  diss(X'tor,  Wiien 
successful,  tliis  expalient  is  better  than  a  leas  accurately  placed  larger 
jmcking  or  ligation  of  tlie  external  carotid  artery.  Whenever  gauze  is 
thus  employed  free  notching  of  the  osteo- cutaneous  flap  or  non-implanta- 
tion of  the  trephine  button  will  l>e  requisite  to  permit  subsequent  removal 
of  the  gauze. 


From  ChlpuuU.    The  double- con  toured  venels  are  velni, 
anri  those  with  tmniivi>r8e  itriatioUB  a.r^  artcrlea. 


SIMPLE   FRACTUKES  OF  THE   VAULT. 

Before  any  o|>erative  interference  with  a  simple  fracture  special  care 
must  be  exercised  to  remove  all  oily  matters  from  the  scalp  and  to  secure 
the  longest  possihle  CMjiitaet  of  some  efficient  germiridal  agent  with  the 
cleansed  scalp.  A  soft-S(jap  ixjuUice  applied  for  an  liour  and  removwi  with 
hot  carbolized  water,  after  the  more  ordinary  measures  detailed  under  scalp- 
wounds  have  been  employed,  is  the  most  efficient  means  to  remove  oily 
Vol.  V  -79 
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niattc'i*8*  A  moist  carboliasctl  or  corrosive  siililimatc  drcssiDg  should  then  be  i 
applied,  to  remain  until  after  the  induction  of  ausesthtsia*  A  large  curvi- 
linear flap,  m  phmned  as  to  avoid  the  main  scalp-vessel  and  favor  drainage, 
most  be  raised,  tlie  incision  ineladiiig  all  ihe  tissues  down  to  the  iKine. 
Any  depressi^il  fragments  of  ijone  must  tljcn  lye  raisedj  alt-er  removing  a 
Buffieient  amount  of  the  overlajiping  sound  bone  to  enable  an  elevator  to 
be  slipped  beneath  them.  The  removal  of  the  overlapping  edge  of  the 
external  table  by  a  Hey's  saw  or  t!ie  widening  of  a  fissure  by  the  same 
instrument  or  a  chisel  will  often  render  elevation  possible.  If  the  frag- 
ments are  incarcerate*!  beneath  the  whole  tllickDe^s  of  the  surrounding 
skull,  some  form  of  rongeur  is  the  bi^t  instrument,  although  the  trephine 
or  chisel  is  preferred  by  some.  If  the  inner  table  is  extensively  com- 
minuted, sufficient  s<-mnd  bone  must  be  removed  t**  jiermit  the  removal  of 
all  spiculfe  iind  to  give  exit  to  ctTused  blotxl  or  exudates.  Implantation  of 
the  bone  fragments,  the  introduction  of  a  celluloid  plate  or  heavy  gold-foil 
to  prevent  adhesious  between  the  scalp  and  brain-membranes  having  been 
done  or  not,  aee*irding  to  the  surgeon's  judgment,  the  wound  must  be  closed 
and  dressed  as  describc<l  uuder  Trephining. 

JIdkods  of  perfonnhif/  (lie  Operatioiis  of  Ti^ephining  and  Osteoplastio 
Mesccfion  of  the  SkulL — The  term  trephining  is  often  em|)loyed  to  include 
the  elovatiou  or  removal  of  lK>ne  or  perforation  of  a  skull  by  any  operative 
procedure.  Two  distinct  methods  are  employed, — viz.,  one  where  the  bone 
is  actually  removed,  altliough  sometimes  replaced,  the  oilier  where  the  bone 
is  temporarily  displaced,  its  cliief  attachmeuts  to  the  soft  ^mrts  remaining 
undisturl>e<l.  This  latter  procedui-e  is  not  trephining,  but  osteoplastic  or 
temporary  resection  of  the  skulL 

The  special  instruments  reciuiix^l  for  the  removal  or  elevation  of  jxvr- 
tions  of  the  skull,  l)esi<les  heemostatic  forcejks,  tenacula,  and  knives,  are  tre- 
phines of  various  sizes,  a  pair  of  Hey's  saws,  a  |)air  of  small  cutting  bone 
forceps,  a  rongeur,  elevators,  uarrow-bladeil  sequestrum  forceps,  a  Iwne  chisel 
and  mallet,  and  a  flat^-emleil  probe  or  sterilized  tuoth-j»ick.  The  surgical 
engine  with  circular  saws  or  some  form  of  oraniotome  may  also  be  u^, , 
if  the  surgtxm  st'cs  fit  to  employ  these  iustrumeuts.  The  attempt  to  no- 
stra! n  hemorrhage  by  the  previous  applieution  of  rubber  tubing  so  rarely 
succeeds  that  I  have  not  enumerated  this  among  the  instruments  retjuirrd. 
In  this  and  all  other  operations  descrikil  jx-r feet  asepsis  of  hands,  instrti- 
ments,  ligatures,  etc.,  is,  of  coiu'se,  presupjKisctl. 

A  convenient  method  of  su|>purtiug  autl  steadyiug  the  head  is  the  use 
of  a  sand-bag.  If  the  operation  is  Ijcnng  done  for  compound  fracture,  | 
the  wound  by  proper  enlargement  will  give  accc:^s  to  the  damaged  pi>rtioD8 
of  skull,  but  where  there  is  no  wound  the  scalp  should  Ik?  inei^etl  down  to 
tlie  bone  with  one  stroke  of  the  kuife,  forming  a  large  flap  whose  outline 
is  a  shallow  curve  so  planned  as  to  avoid  the  main  st^lp- vessels  and  favor 
drainage  in  the  reeumbent  posture ;  this  should  be  rapidly  R' fleeted.  Anv 
hemorrhage  not  likely  to  cease  spontaneously  must  be  arrested  by  hsemo- 
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static  forceps.  Tiic  |x*riosteum  usually  readily  strips  off  with  tlie  rest  of 
the  flap.  The  tivpliine,  witli  the  ci^ntre-pin  protrutled  about  one*sixteeoth 
of  an  ineh  aud  tirmly  s<.Tewe(l  in  tliis  po,<ition,  should  now  be  applied  to 
ihe  jiortiou  of  Ixjiie  to  be  removed,  the  perijthery  of  the  trephine  snmewlmt 
overlapping^  the  depressed  bone  at  one  point  if  a  fracture  be  present  The 
instrument  should  be  worked  with  a  liglit^,  shar]i»  fjuiek  movement  from 
left  to  right  and  from  right  to  left,  rmre  being  taken  not  to  press  iinevenlj, 
and  the  [>ressure  being  chiefly  exerted  as  the  hand  Is  carried  from  left  to 
right.  As  soon  as  a  snffieient  groove  has  been  cut  to  stwidy  the  trephine, 
the  centre-pin  sliouhi  lie  withdmwn  and  fixed  so  as  to  avoid  injury  to  the 
dura  mater.  Until  the  diploc  is  reached  the  bone  dust  is  dry,  then  it 
Wvonies  bloody  ;  but  as  this  structure  is  absent  in  early  life,  and  at  all  ages 
over  a  large  part  uf  the  srpiamoos  bone  and  in  the  ocx-ipitil  fossa,  the  sonud 
and  fec^l  must  be  relied  upon  to  warn  the  surgeon  when  he  has  reached  the 
internal  table.*  The  depth  of  the  bony  groove  must  be  frequently  aseer- 
taiue<l  at  various  portions  of  its  circiunference  to  determine  whether  the 
bone  is  being  evenly  divided  or  owing  to  inequalities  of  thickness  the 
dnra  mater  is  baretl  at  some  points.  If  one  segment  of  the  groove  be 
deej>er  than  another,  or  the  bone  be  actually  penetrated,  the  trephine  ninst 
be  inclined  towaixls  the  shallow  side,  and  pressure  made  at  lliat  portion 
alone  until  the  groove  is  of  equal  depth  throughout  or  tlie  partially  sawn 
bone  h  completely  divi<le<J.  The  segment^nl  trcpliine  may  be  employed 
where  the  bone  is  *if  very  unef|nal  thickness.  The  varying  thickne-s  of 
the  skull  in  different  individuals  ahvays  calls  for  caution*  but  the  entire 
al)sem^  of  diploc  in  many  of  the  childi^n  requiring  operation,  leaving  it 
doubtful  whether  much  or  little  bone  intervenes  between  the  trephine  and 
the  dura  mater,  demands  a  light  hand  and  frequent  examination  of  the 
groove  by  tlic  flat- cud lh;1  probe.  When  t!ie  sound  to  the  ear  and  the  sensa- 
tion conveyed  to  the  hand  give  warning  that  denser  bone — viz.,  the  inner 
table — has  been  reached,  each  turn  must  be  made  cautiously  and  with  very 
light  pressure,  frefjuent  resort  being  had  to  the  probe  or  toot Ij -pick  to  de- 
termine at  which  points,  if  any,  t!ie  heme  lias  been  completely  divide*!,  that 
tlie  tc^^h  may  be  so  inclined  as  to  avoid  wounding  the  dura  mater.  In- 
cipient loosening  of  the  button  can  sometimes  be  ascertained  by  sbglitly 
rocking  the  tre|>hine  ;  lint  it  is  lietter  to  lay  the  in>triiment  aside^  and,  seiz- 
ing the  disk  in  the  gmsp  of  a  pair  of  forceps  whosi'  blades  have  lieen  in- 
serted in  the  groove,  gently  move  it  from  side  to  side.  If  loosened  at  one 
edge,  the  trephine  teeth  must  l>e  made  to  cut  upon  the  opimsite,  attaclied 
jxirt,  for  a  turn  or  two,  when  the  foree]>s  sliould  agtiin  test  the  stability  of 
the  disk.     When  found  sufficiently  loose  the  bone  disk  must  be  removed 

*  The  former  recornmendation  to  employ  a  piece  of  perforated  wood  when  the  ceuiro- 
pin  of  the  trephine  cannot  be  used  to  steady  the  instrument  until  a  grcwve  U  cut  seeuiB  no 
longer  good  advice,  because  1  think  the  chisel,  saw,  or  rong<eur  hud  better  be  employed  to 
remove  sound  bone  to  permit  elevation  of  fragments  rather  than  to  apply  the  Irephitie  to 
depressed  bone. 


1252   OPERATIVE  TREATMENT   OF  THE  BRAIK  AKIl  SPIKAL  OOSEH 

by  tiltiug  it  out  with  the  seqm*8tnim  forceps^  using  a  rockiog  maraneol^  sud 
always  drawing  it  out  towards  the  side  where  any  poittoo  of  the  mmf 

table  remains  iiiisawn^  as  theu  the  dura  mater  escapes  injur)*  fnjm  llie  diber 
sharp,  thoroughly  sawn,  or  perhaps  splintered  edge  of  bone.  If  atiy  porfioM 
of  the  inner  table  are  leil  attachetl  to  the  margins  of  the  D{i(*giitig,  tber  cm 
be  removed  by  the  rongeur,  the  serratetl  edge  of  the  elevator,  or  ibe  hsili^ 
ular.  When  a  Uirge  disk  of  from  one  and  a  half  to  two  iuc*lit^  tii  diaiSftO' 
is  to  be  removed,  one  of  the  looBcncd  edgess  should  be  gently  liflwl  wrtli  aa 
elevator,  and  the  dura  mater  carefully  stripi^ed  off  with  Hursley*s  ioi4TQ> 
ment  or  by  a  smooth,  bhint  elevator.  If  replacement  of  the  Iwne  m  am- 
templated,  the  trcphine  button  and  all  o?«coiis  fi^agmcnts  tau^t  he  st  aonr 
placed  in  warm  sterilized  water,  or  \vrapj)ed  in  a  warm  sterilised  tourU 
Hemorrhage  from  the  lj<ine  sometimes  proves  troubles* »me  dariim  tiw 
removal  of  the  button,  usually  pnjeeeding  from  one  of  the  Idrge  di|diM 
veins.  Severe  bleeding  from  this  source  is  unlikely  except  in  adolcBOflllil 
or  older  children  ;  yet  even  in  the  youngest — who  do  not  l)ear  the  loot  of 
blood  well — very  free  oozing  sometimes  occurs,  which  i^nnut  be  arroflttd 
by  ordinary  measures,  betause  not  accessible.  Filling  the  groove  with  «»tU 
septic  wax*  and  then  resuming  the  use  of  the  trephine  will  lessen  or  tot&Ilt 
arrest  the  bk^eding,  if  re[)eated  sufficiently  often,  the  wax  l)i*ing  forced  into 
tlie  orifices  of  the  osseous  vessels.  Crushing  of  the  diploe  8urrt>ttiHliQ|[  t 
bleeding  osseous  vein  into  the  orifice  by  the  point  of  an  elevfltor  or  fonrvfi% 
at'tor  removal  of  the  bone,  in  the  al>sence  of  wax,  is  usually  sufficient;  if 
notj  plugging  vyith  a  bone  chip  should  l»e  done.  Usually  firnily  packii 
gauze  against  the  bone  qdges  secures  permanent  hsmostasis  by  the  tune  I 
wound  is  rea<ly  fur  chisure. 

For  a  punctured  Iraeture  a  trephine  lai^  enough  to  include  thei 
of  the  outer  table  with  a  small  area  beyond  should  be  used,  becmnst  i 
of  the  fragments  of  the  inner  table  will  come  away  with  the  botton-  W 
i-emoving  splinters  of  the  inner  table  great  care  must  be  exerciHid  Itst 
dura  mater  or  venous  sinuses  be  wounde<l.  For  an  ordinurr 
fracture  the  trephine  should  l»e  a]>plied  so  that  only  al>out  two-thinfc  of  tht 
circumfereuce  will  be  Io<*ated  upon  the  sound  Liouc,  and  (he  erown  of  tlie 
instrument  should  lie  no  larger  than  is  reipiisite  to  leave  an  ofimiiig  which 
will  admit  of  the  easy  introduction  of  an  elevator.  In  many  ca«es  of  fi»p* 
ture  elevation  of  fragments  can  be  moi*e  readily  effected  by  renKiving  of 
lapping  etJges  of  bune  with  the  chisel,  saw,  or  rongeur.  If  the  removml  ( 
one  button  will  not  allow  of  ele%'ation  of  the  fragments,  more  bono  no 
now  lie  readily  excist^  liy  the  rongeur,  Hey*s  saw,  or  chisel,  Po«lJf  it 
may  be  l)etter  to  use  the  trej)liine.  Spec-ial  precautions  must  be  uhicnrwl 
when  the  fracture  is  near  a  large  sinus  which  may  have  been  wounded 
by  depressed  fragments.     Thus,  any  bone  opening  must  be  planiiifl  mi 


»  See  original  article  conc<?ming  the  advisability  of  Iheae  ] 

*  Wax,  seven  part#;  alniaad  oil,  one  part;  talfeylic  acid^  one  pan. 
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to  give  ready  aotvm  to  any  bletxling  point  mther  than  merely  to  permit 
easy  elevatioQ  uf  the  fragments.  The  extraction  of  a  long  ihiguKut  driven 
some  distance  beneath  sound  bone,  whose  eoneealed  extremity  lies  in  dose 
proximity  to  a  large  sinus  and  possibly  penetrates  it,  is  a  most  dau^^erons 
pmc'tieej  beeairse  direct  access  to  any  blading  |»oint  eannot  be  tjbtaintMj.  It 
is  far  gafer  to  trephine  over  the  site  of  the  eoncjealed  extremity  of  bjne,  or 
remove  the  sound  (jone  with  chisel  or  rongeur  up  to  this,  when  any  hemor- 
rhage following  its  withdrawal  ean  be  instantly  checked  by  compression  or 
ligafui^.     Neglect  of  tliis  rule  has  often  been  followed  by  prompt  death, 

Idnt*  to  nnecmtrollabie  blettling  from  a  woimded  lateral  or  supcriur  longi- 
tudinal sinus  or  one  of  the  sinus-like  dilatations  of  the  pial  veins/  which 
could  have  lK?en  readily  dealt  with  if  the  bleeding  vessel  could  have  been 
reached.  When  compellcil  to  remove  bone  overlying  these  sinuses  an 
opening  had  l>etter  be  made  on  each  side  and  tlie  intervening  bridge  of 
l>oiie  (^refullv  chiselled  awav  until  only  a  tliin  laver  of  bone  covers  the 
sinus,  which  can  safely  be  broken  away  piecemeal  by  the  elevator  or  cut 
away  with  tfie  rongeur.  Tlie  osseous  bridge  can  also  be  entirely  removed 
by  t!ie  rfingeur,  or  the  covering  bone  gnaw^xl  away  through  a  single  tre- 
I  pliine  or  traumatic  opening,  but  to  trephine  directly  over  the  groove  for 
one  of  these  great  vessels  is  bad  surgery,   l>ecause  unnecessarily  compli- 

I  eating  the  oi.x?ration  by  the  almost  txirtain  wound  of  the  sinus  following 
an  attempt  to  remove  a  disk  of  Iwne  varying  greatly  in  thickness  at 
various  portions  of  its  periphery.  Free  removal  of  bone  is  usually  neces- 
sary" when  0|>eraling  for  intracranial  hemorrhage,  cerebral  tumors,  or  epi- 
lepsy, or  after  traumatisms  when  localizing  sympfoms  suggest  the  gradual 
Iinvolvenient  of  several  centi*ea  in  succession.  This  ean  be  done  by  using 
trt^phines  of  from  one  and  oue-half  to  two  inches  in  diameter.  The  skull 
can  also  be  perforated  by  a  small  tix^phine  at  two  or  more  points  and  the 
openings  connected  by  the  circular  saw  oj*erated  by  the  dental  or  electri- 
cal engine,  by  the  chiscb  or  by  the  wire  saw.  Again,  by  carefully  ehisel- 
Iling  a  gnxjve  around  a  portion  of  the  skull,  it  ean  be  removed  by  insinu- 
ating the  point)*  of  two  or  three  stout  elevators  lK?neath  the  inner  table  at 
|Hiint8  wliere  tliis  has  Im^n  cfimpletely  divided,  when,  by  judiciously  apidicsl 
force,  the  undivided  jjortions  can  Ijc  fraeturetl  and  the  fragments  removed, 
the  dura  mater  Ixnug  first  carefully  stri|>{KH^l  off.  Temporary  rescx^tion  by 
an  osteo  eutaneijus  flap  is  often  the  Ix'tter  pra<iice  in  intracmnial  hemor- 
rhage or  when  attempting  to  rc^raove  a  brain*t union 

After  traiuuatisuis  all  IcMjse  fragments?  of  btme  should  l>e  removed  and 
depressed  pieces  elevate<l  to  seeure  dmufedion.  When  deju'csseil  fragments 
can  be  effi^-tually  disinfected  in  sltu^  elevation  is  alone  requisite.  Any 
bleeding  from  the  dura  mater^  if  of  consc*fjUence,  can  Ije  arrestetl  bv  the 
passage  of  fine  catgut  ligatures  tli rough  the  membrane  beneath  the  vessels 
by  a  curved  nc»etlle.     Neither  subdural  blood  nor  wound  of  the  dura  being 


*  S-ee  origin fil  article. 
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dotet'tol,  after  snioothint^  off  the  c^ges  of  the  bone  oiH*JilDg,  the  disinftrted* 
bonu  fragtiit'iits  may  he  i'e[>lacod.  I  f  tou  soiall  to  fill  tlie  gap,  i)erforate 
tiie  fragments  with  the  centre-pin  of  the  trephine  and  secure  tliein,  where 
possihle,  ill  cootaet  witli  sound  bime  by  means  of  catgut  sutures  pa^^d 
tlirough  the  nuder  surface  of  tlie  sc^idp.  At  least  temporary  osteogenesis 
may  also  be  secured  by  carefiilly  mincing  tlie  smaller  bone  fragments  and 
dusting  them  over  the  exposed  dura  mater. 

Closure  of  Openings  by  Celluloid  or  Gold  Plaks, — Osseous  defects  may 
be  mechanically  repaired  by  the  insertion  of  celluloid  plates  fitted  to  tlie 
shape  of  the  opening,  but  notched  at  one  side  for  drainage,  or  a  h^vy  pieoe 
of  gold-foil  insertcil  between  the  dura  mater  and  the  bone,  or  between 
the  hram  and  boue  when  the  dura  mater  has  \yvvn  rcmoveil.  Suclj  pro- 
cedures ai*e  only  adaptetl  for  cases  where  all  clianoes  of  infection  can  be 
excluded.  The  ohjiK^t  iu  view  is  to  prevent  fretting  adiiesions  ft>rming  be- 
tween the  l>niin  or  its  membranes  aud  the  soft  |)arts  or  bone.  Wlien  pos- 
sible, as  already  mentioned,  the  dura  must  be  sutured  with  fine  catgut 
Since  later  exjierience  seems  to  have  demonstrated  tliat  after  replacement 
of  df tacked  pieces  of  bone  the  ostcijgenesis  is  cither  temporary  or  very  ia- 
coniplctCj  and  because  adhesions  cannot  form  betwa^n  the  soft  parts  and 
gold -toil  or  celluhjid,  heteroplasty  is  probably  always  better  than  re- 
placing totally  dctaehetl  osse<jna  fragments.  The  celluloid  may  be  fitted  to 
aud  sprung  into  the  bono  opening  or  he  slipi>ed  between  the  dnm  aud  die 
bone,  or  beneath  the  periosteum  around  the  opening,  which  must  lie  de- 
tached for  a  short  distiuice  to  facilitate  this  manoeuvre.  Drainage  (temiKK 
raiy)  is  best  setnired  by  suturing  the  middle  of  a  bunch  of  fine  gut  to  the 
decjver  parts  of  the  w-ound.^  Silkworra-gut  or  medium-sized  silk  is  the 
best  material  for  suturing  the  scaljj,  the  stitches  Ixfing  jjlaeed  alwuit  one 
centimetre  apart.  Between  each  pair  three  or  four  of  the  catgut  threads 
should  he  brought  out,  cut  squai-cly  off,  and  kept  in  contact  with  one  an- 
other (see  vol.  iv.  p.  T*')?),  not  sprayed  out.  Sui>erficial  sutmx-s  of  horse- 
hair or  fine  silk  may  be  employed  to  insure  more  perfect  coaptation*  Pro- 
tective to  keep  the  catgut  drains  moist— without  which  preaiution  they  will 
fail  to  drain — and  voluminous  folds  of  sterilized  or  antiseptic  gauze  and 
cotton,  secured  by  a  sterilized  bandage,  complete  the  dressing* 

Hemorrhage  coming  from  a  large  sinus  must  be  cfmilmted  by  the  mc&nB 
suggested  in  vol.  iv,  p.  756,  and  the  only  additional  procedure  to  be  f«c- 
ora mended  for  middle  meningeal  licmorrhage  is  that  of  plugging  the  spinous 
foramen  with  tije  end  of  a  narrow  strip  of  gauze,  as  directed  in  vo).  iv.  p, 
757. 


*  By  poring  off  with  chisel  or.  cut  ting  forceps  every  particlo  of  Ruspiciouff  hone ;  olbe^ 
wise  rep!iicin;5  the  fnifjmpnU  is  only  invitini?  disaster,  because  one  of  the  chief  modem 
indicfttions  fi>r  opemtin^  for  compound  fracture  ifi  to  secure  di^infeclioni  «nd  fo  trert 
septic  or  inft^ctivo  encephftlitis. 

*  Dminage  can  often  be  eecnred  by  leaving  an  inch  or  more  of  one  angle  of  the  wound 
ansutured,  but  the  capillary  drain  is  equally  aafe  void  more  efficient 
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All  antiseptic  irrigatioDS  of  the  brain  iiiiist  he  avoided,  as  alroiidy  men- 
tional,  beeaiisG  they  lower  vitality  and  thus  ikvor  infeetioii  by  diminishing 
the  resistance  of  the  tissues;  moreover,  they  ai'e  never  reqiiLsite  during 
an  aseptic  o|>eration.  It  is  possible  that,  when  distinct  infectirm  of  the 
brain  or  its  niembmnes  exists,  they  may  prove  more  beneficial  than  simple 
irrigation* 

(Vanieciomif. — It  has  been  siiggesttxl  by  Park  that  these  operations  be 
done  in  two  sittings.  The  first  ectosints  in  inciting  the  st'alp,  separating  it 
from  the  pericranium,  and  checking  all  fK>/jng  by  packing  the  wound  with 
gauze,  a  ihw  days  later  removing  the  bone  alVer  some  one  of  the  methods 
indicated  below  in  tlie  diagrams.  It  has  been  still  further  rc^commendtd 
tliat  the  dura  mater  be  widely  incisc*d.  When  this  is  done,  Park  suggests 
tliat  the  boue  be  i*emoved  at  the  first  op^ratinn,  tlie  wound  packed  with 

gauze,  and  then,  a  week  or  more 
^^^' '*'  later,  if  **the  w^ound  is  absolntely 

free  from  pofl=5sibil ity  of  infcctioii," 
the  itura  can  In?  fi'ee'y  incised  and 
the  wound  closed.     Contrary  to  the 
,  ^   ,.       ,  ,   ,^       ^      ^  ,    ride  in  trepbinine:,  all   ixjriosteum 

Stiuje  nr  lh<)  lines  of  re  movAl  or  botie  advocated  *^  ^'  ... 

by  Ijiuuelon^ae.  l^ark,  ftiid  others  Instead  of  the  along    the     HnCS    of    Ixjny     incisJon 
■imple  «iiteroi«)«l*nor  one.    (See  Fig.  17,  vol.  i.,  .     t        rcmOVLnJ     hf    Oreveut     aS 

Park's Sariery.  for  additional  methods.)  ™^'^^    '^^     ltoJO\tij,    Uf    present,    as 

long  as  possible,  tlie  filling  of  the 
ga[>s  with  bone.  Numerous  bone  incisions  are  preferable  to  more  limited 
oycs  with  manual  divulsson  of  the  cranium  as  practised  by  some,~/.*\, 
after  one  or  more  longitudinal  exscctions  of  bone^  forcnbly  widening  the 
gapj*,  which  may  n\snlt  in  fmctnring  of  the  base,  and  certainly  risks  an 
undesirable  amount  of  shock. 

Odeophstic  ReMction^  or  Temporary  ResecHon^  of  the  SknU. — ^Tfiis  snh- 
stitnte  for  trephining  is  due  to  Wagner,  wfm  in  1889  acted  upon  the  sug- 
gestion of  Wollf.  Tfiis  operfition  when  not  contra- indicated,  as  stated  in 
the  preliminary  considerations  on  p.  1250,  is  8Hj>crior  lo  trephining  in 
that  a  large  exposure  of  the  brain  is  secured,  w^hich  leaves  no  material  de- 
fect in  the  skull,  wliile  the  extent  of  the  possible  adhesions  is  r{*duccd  to  a 
minimum.  A  chisel  iwjnires  m(»re  skill  than  the  trejihinc,  but  in  reasona- 
bly eaiTful  hands  is  as  safe.  Unless  done  with  some  form  of  circular  saw, 
there  is  both  a  tlieoi'etica!  and,  in  a  few  co-sps,  praeti^il  disadvantage  in  the 
repeated  blows  of  the  hammer  when  a  chisnl  is  employed.  A  large  horse- 
shoe or  omega-shaped  flap,  with  a  l>ase  containing  a  good  vascular  supply,  is 
cut  down  to  the  bone,  which  is  then  chiselled  thnmgh  all  around,  except  at 
the  base,  by  means  of  s]iecial  chisels,  as  those  of  Hartley  ijr  Pyle,  or  by  a  fine 
carver's  gouge  or  an  ordinary  narrow  iKinc-chiBcl.  Usually  at  one  or  more 
points  the  bone  is  actually  comjtletely  dividixl,  at  w*hich  spots  two  or  three 
stout  elevators  are  introduced  and  the  Iwjne  is  fractured  acroj^s  tlic  hjise. 
Some  of  the  irregularly  fnictured  parts  f>f  the  internal  table  around  the 
Opening  must  not  be  removed — ^in  fact,  none — unless  abfiolutely  inditsited 
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for  a  8]>ecial  piirposu;  so  tbitt  the  flap  when  laid  la  place  will  ool  iuik 
down  upon  the  braio.  Clii8clliiig  aemss  the  hose  of  the  ussccnit  flap  lOK 
ders  fnicture  «isier,  but  perils  the  vaiseular  supply  imless-  CbipQult^s 
(Fig.  2)  be  employwK  When  any  form  of  ^\w  is  enipIuycMl,  oni*  or 
preliiuinary  jicrfunitions  with  a  small  trephiue  will  be  rwjuiiiitc  to 
mine  the  thiekness  of  the  skull,  so  as  to  avoid  wou tiding  tlie  dura,  wbUi 
had  orteu  bitter  l>e  t^refully  i-ejmraied  along  the  proposed  tmck  with  A 
hhjiit  in."?trument  and  proteeti!<]  hy  a  strip  of  metal.  A  gigli  wire 
may  be  passed  along  a  grooved  director  extending  belHeeti  two 
openings  and  the  line  l>e  readily  divideil  wit  hunt  injury  t<i  the  dufm 
As  each  one  of  the  siKxlal  craiiiotomes  or  saws  recjuires  a  s^Hicial  t 
to  employ  them  safely,  nothing  l>eyund  these  geueml  direetioiia  is 
If  special  dniinage  is  re<|uisite  which  irregularities  of  the  bony  flap  will  fMi 
admit  of,  this  must  be  notched  with  a  rongeur.  The  nianuer  at  dnklw^ 
witli  the  dura  mater,  pia  mater,  and  brain  varies  in  no  rei|i€et  from  tbil 
destuilxnl  as  aiipliciible  during  ordinary  trepbiniag.  The  aame  reiuafki 
are  also  true  of  the  closing  and  drc^^sing  of  the  wound. 

OsikophtsUe  Rt'ijalr  of  tlu^  Craniufa, — Defects  left  by  injury  or  dkcMe 
can  be  repaiinxl  by  removal  of  the  cicatrix,  freshening  of  the  hofie  t*dgci| 
and  transphiutiUion  from  the  contiguous  i»arts  of  a  pro|H*rIy  pi 
eonsistiug  of  skin,  periosteum,  and  outer  table  of  the  skull,  tht*  i 
chisclletl  loose.  The  surface  left  by  the  removal  of  Uie  flap  diould  be 
covered  with  skin-grafts  after  Thiersch's  method, 

Aljsce^s  of  the  Brain. — The  advice  given  in  vol.  iv.  p.  770,  to  rcpbee 
the  bone  button  if  a  second  oiiening  is  made  for  bettiT  drainagif,  nrm 
more  than  questionable  in  the  light  of  recent  experience*,  since  e\*en  witbtuf 
infeetion  boue-imp!antation  so  seldom  results  in  jjermanent  union^  and  wlirfi 
tliis  fails  the  bone  is  a  eunstnnt  source  of  irritation,  which  results  in  adriac 
cicatrix  blending  brain,  membnmeSj  and  scalp  into  one, — u  not  uocomi 
cause  of  epilepsy. 


OPERATIVE  TREATMENT  OF  EPILEPSY. 

Any  scar  in  the  sealp  must  first  be  fn*ely  excisetl  if  iJie  disiwie 
resultc^d  from  tmumatism,  especially  if  pressure  on  the  scar  prudi 
paroxysm  t*omnicncing  on  the  side  of  injury.  If  tliis  faiU,  or  dnrinig  tfcf 
opemtiun  depressed  or  thickened  bone  is  detected, — prt)videil  thi»  cptitpif 
is  not  Jack  son  iau, — the  aftcete<l  portions  w^ith  some  of  tlie  ^^mmiifiif 
healthy  bone  should  be  removed.  If  a  scar  in  or  distinct  Uiickeniof  of 
the  dtira  mater  exist,  the  portion  involvetl  must  be  excised  with  md^  iok 
deriving  portions  of  the  brain -substance  as  are  in  vol  veil  in  the  cicatfis, 
when  jwssible  merely  di&sectiug  the  membiune  off  the  smrfact*  of  ibe  oa^ 
volutions,  thus  dividing  the  sniallest  possible  numl)er  of  pud  %*€flnr^  tfcf 
majority  of  which  are  terminal.  A  piece  of  gold- foil  or  mbb«r 
plaanl  iR'tween  the  dura  and  the  brain  may,  by  preventing  iIh* 
of  adhesions^  cure  the  epilepsy  without  the  removal  of  any  ponkMii/ 
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tcx.     Any  distiiK'fc  citntrix,  tumoFj  cyst,  or  localized  pt>rtion  of  diseased 

tex  sLiuukl  be  excised,  the  requisite  incisions  being  clean-cut  and,  when 

fiible,  vertical  to  the  surface  of  the  coiivolntions  and  at  right  angles 

their  long  axes.     If  during  tlie  operation  the  cortex  Is  exposetl,  no 

iseptic  solution  should  be  pcnnitt^il  to  eiuue  in  contact  with  it,  lest  its 

sitiveuess  be  inijiaired  in  spots,  rendering  it  difficult  or  imi>osaible  to 

cessfully  locate  any  centres  by  electricity ;  there  is  no  objection  to  em- 

ying  sterilized  normal  (O.tt  per  cent.)  salt  solution. 

Previous  to  any  operation  for  Jackson ian  or  focal  epilepsy  the  course  of 

fissure  of  Rolando  and  that  of  the  fissure  of  Sylvius  must  be  marked 

h  nitrate  of  silver  on  the  shaven  scalp,  and  their  extremities  indicated  on 

skull,  before  reflecting  tlie  flap  at  the  ojienitionj  by  a  drill  or  tlje  centre* 

of  tlie  trephine.     A  large  flap  having  lieen  reflected,  as  already  de- 

betl,  or  a  tempomry  resection  htiving  l>een  effected ^  nothing  but  sterilized 

solution  must  be  ui>cd  during  the  remainder  of  the  operation.     The 

1  mater  must  l>e  carefully  incised  around  four-fifths  of  its  circumference, 

it  thret^-sixteenttis  of  an  inch  from  the  osse^ous  openings  any  vessels 

ing  been  i>reviously  setnired  by  fine  gut  passetl  I>eneutli  tliem  l»y  a  curved 

lie.     Tlie  discharging  lesion  may  do%v  be  located  by  a  delicate  electrode 

voL  iv.),  employing  as  weak  an  iutcrrui>tt»d  cum^it  as  possible.     Tiie 

nater  sliould  next  be  carefully  elevated  out  of  the  sulci  where  the  (iro- 

d  incisions  ai-e  to  be  made,  after  stich  prclinunary  incisions — avoiding 

?  vessels — as  may  be  decmal  re^pilsite.     Serrefines  or  imme<liat<3  Hi:^- 

witli  gut  draw-n  just  tiglit  enough  to  close  the  lumen  of  any  wounileil 

'Is  should  now  be  used.     Next  excise  the  |iro[>cr  portion  of  the  centre 

acisions  made  at  right  angles  to  the  long  axes  of  the  convolutions. 

S8  the  dura  mater  be  diseased,^ — when  its  excision  is  iudiratcd, — after 

ally  reidaei ug  the  pia  mater  when  all  hemorrhage  has  been  arrcstal, 

>rmer  membrane  should  be  carefully  sutured  with  fine  catgut.     Eitlier 

2  catgut  capillary  drain  must  be  placeil  betwc^Mi  the  scalp  and  dura 

*  or  sutures  must  be  omitted   for  about  an  inch  from  one  atiglc  of 

found.      Suturing  and  dressing,  as  already  described,  complete  the 

tion,  after  the  introtluction  of  gold-foil  or  rubber  tissue  to  prevent 

ions. 


SURGERY  OP  THE   SPlNAIi  COLUMN. 

iminectomy  in  Pott's  disease  Ims  been  recommended  and  emjdoyed 
sfuUy  to  Mieve  the  coixl  from  pressure,  but  its  ttx'huique  ditfers  iti  no 
t  from  that  recommeudetl  for  tlie  removal  of  tumors,  except  that  iodo- 
niuzc  packing  is  indicated  rather  than  closure  of  the  wound  with  sinn^le 
ur  tube  draiuage.  The  sho(*k  mdu(X*d  by  n  peattnl  blows  of  tlie  hammer 
ising  a  chis(4  has  proved  so  objectionable  that  those  instruments  should 
enrpliiycd,  but  the  rongeur  and  saw.  Osteoplastic  flaps  are  not  to  be 
nendcd.  Access  to  the  bmlies  of  tljc  vert<.'brFe  may  be  demanrhd  lor 
Ib  of  the  bones  composing  the  spinal  column^  for  tuberculous  osteitis,  atid 
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for  infective  osteomyelitis.  Tlie  requisite  incisions  and  details  of  procedure 
vary  with  tlie  region.  The  metliod  as  devisetl  and  employed  by  Treves  for 
lesions  involving  the  lumbar  spine  will  be  described  first,  because  it  illus- 
trates all  the  principles  involved  in  operations  upon  the  dorsal  and  cervical 
veiiebne. 

Exploratory  Operaiimu  on  the  Lumbar  Spine ;  Se^iie^'otomif, — Make  a 
vertical  incision  two  and  a  half  inches  to  one  side  of  the  lumbar  i^pinous 
processes,  its  niid-|n3int  being  equidistant  from  the  iliac  crest  and  last  rib; 
the  len^h  should  be  from  two  and  a  half  inches  upwaiil*  ExjHtse  the 
erector  spince  nuiscle  by  incising  the  ai>onenrosfs  of  the  latissimuH  dorsi  for 
the  full  extent  of  the  skin -incision.  Dmw  forcibly  towartls  the  median 
line  tiie  outer  boi*der  of  the  erector  spinse  by  means  of  a  broad  retractor. 
Searcli  through  the  anterior  layer  of  the  sheath  for  the  transverse  processes 
of  the  lumbar  vertcbrje,  the  most  readily  detectal>le  bein^  that  of  tlie  thii^d. 
Divitle  the  auterior  layer  of  the  sheath  vertically  as  close  to  the  tnmverse 
processes  as  possible,  thus  exposing  the  spinal  origin  of  the  quadratus  lum- 
borum.  Cautiously  incise  the  mus^'lc  to  the  full  extent  of  the  skin-wound 
close  to  the  tips  of  the  s[>iuous  processes,  eai^fuUy  avoiding  the  abdominal 
branches  of  the  lumbar  arteries,  which  **  often  are  as  large  as  the  lingual." 
Most  of  these  run  Whind  the  qnadratus  luniborunij  but  "  that  from  the  first 
vessel  runs  in  front,  and  not  infrequently  those  from  one  or  two  of  the  lower 
arteries  follow  its  example.''  Tiie  main  trunks,  after  passing  over  tJie  ver- 
tebnil  bodies,  run  Ijetween  the  transverse  processes,  where  also  the  division 
occurs  ;  hence,  by  hugging  the  tips  of  the  processes  and  *'  reaching  the  spine 
along  a  transverse  prrx^ess"  the  vt?ssels  escape  injury.  As  soon  as  the  qr»ad- 
ratus  luml>ornm  is  incised  the  pmBA  muscle  is  reached,  when  by  dividing 
some  of  its  tendinous  fibres  close  to  a  transverse  process  tlie  finger  can  be 
intnxliiectl  i)encath  the  musele  until  the  front  of  the  vertebral  bmlies  ia 
reached  ;  the  primary  incision  can  then  be  cautiously  enlarged,  by  blunt  dis- 
section when  possible.  Often  as  soon  as  the  (jundratus  lumborum  mnsf'le 
is  divided  an  abscess-cavity  is  reached  which  will  serve  as  a  guide  to  the 
diseased  bone.  Treves  thinks  that,  wliile  more  inconvenient  for  tlie  sur- 
geon, there  is  less  risk  of  wounding  the  i>critoneum  if  the  openition  is  dime 
on  the  left  side.  If  operating  for  tuberculous  disease,  having  opened  tlie 
absct^s,  the  condition  of  the  bones  must  l>e  determined  ns  far  as  jjossible  by 
the  finger,  a  prolje  lx?ing  use<l  with  great  caution,  lest  tlie  anterior  wall  of 
the  cavity  be  fx*rforated,  o[>ening  the  peritoneal  cavity.  For  the  Fame 
reason,  if  a  curette  is  used  it  must  never  l>e  din^tHed  forward,  but  only 
against  the  posterior  portion  of  the  cavity.  The  finger-nail,  or  ganze,  or 
a  marine  Sfxinge  held  by  long  fon*eps  is  perfectly  safe  and  usually  suffi- 
cient to  remove  all  ras(*at*>d  material  and  tlie  tulxTcular  lining  of  the  cjivity 
and  to  break  down  any  septa  which  it  is  safe  to  rupture.  Every  recess  and 
pocket  must  Ik*  thoroughly  cleanscil  by  scrnbbing  with  the  gauze  or  sponge. 
Tree  irrigatioTis  with  many  gal  Inns  of  the  selected  autisc^ptie  solution  must  ' 
precede  an*l  follow  each  scrubbing  of  the  cavity,  which  must  be  reiK-ated 
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until  the  surgeon  believes  that  the  cavity  has  l>ceu  practix'ully  tMnvcrtcd  into 
a  fresli  wound,  when  it  may  he  closed  witli  deep  i?ilk worm-gut  sutuns,  in- 
cluding most  of  the  muscular  tissues,  after  leaving  a  projier  amount  of 
iotlnfi»rm  emulsion  in  the  cavity  or  not»  according  to  the  conditions  left.  If 
all  tulx'ivular  niateiial  has  been  rt^movedj  no  recurrence  will  tuke  place;  if 
this  is  in  doubt^  iodoform  may  yet  insure  a  cure.  Voluminous  dry  aseptic 
dressings  must  be  employed  to  secure  as  fin-  as  jx>ssible  coaptatiou  of  the 
walls  or  the  cavity  ;  these  dressings  may  l»e  left  undisturbed  for  many  (hiys. 
The  recumbent  i>osture,  with  ur  witliout  the  use  of  a  plaster  jacket,  must 
be  maintained  for  montlis.  Should  tlie  abscess  refilh  the  operation  -should 
Ijc  done  as  if  for  a  previously  unojierated  case.  When  jMiisonouy  antisep- 
tics are  employed  for  irrigation,  the  cavity  must  be  carefully  flushetl  with 
itenliztd  water  to  remove  all  tmct«  of  mercuric  cliloride  or  airbolic  acid. 
8tenlizt*«l  water  to  which  enough  tincture  of  imline  lias  l»cen  added  to  render 
it  of  a  light  straw  color  is  better  than  corrosive  suiiHmate  or  c^irbolic  acid, 
because  more  active  against  tul>ercle  bacilli.  Of  course,  operations  for 
M'ounds  of  the  vertebral  bodies  or  for  osteomyelitis  will  require  drainage^ 
but  the  iudic*fitious  ditfer  in  no  way  from  those  inducing  the  surgeon  to 
employ  this  measure  in  other  regicns  of  the  Inxly. 

(Iperations  on  the  Cervical  Spine. — ^In<'i!>ie  the  skin  along  the  jwsterior 
border  of  the  sterno-clei  do -mastoid  muscle  fur  a  distance  correspond  iug  to 
the  depth  of  the  vertebrae  to  be  reached.  Saving  all  the  superficial  nerves 
which  cfui  be  avoidfxl,  lignite  all  veins  traversing  the  incision  at  two  puints, 
and  sever  the  vessels,  liaise  tlie  stenio-ma.stoid  and  omohyoid  miisr/les ; 
select  the  portion  of  longiis  colli  bounded  by  the  splenius,  omohyoid,  and 
]>osterior  scalene  muscles,  and  cai-efuliy  dissect  through  it  diiwn  to  the 
sptue,  avoiding  all  deep  %*essels  and  nerves ;  proceiHl  as  advised  for  the 
hunbar  spine,  reinemlx^nng  the  possibility  of  wounding  the  vertebral 
artery,  esi>ecially  when  much  deformity  has  occurred  from  abeoq^ion  of 
Ijone, 

Operations  on  the  Dorsal  Spine, — Make  a  sufficiently  extensive  Inngitu- 
dinal  incision  slightly  to  one  side  of  the  spinous  processes;  proceed  as  for  a 
lanilnet^tomy  until  the  tips  of  the  transvei-se  processes  of  the  diseased  ver- 
tebra are  reached  ;  divide  the  rib  or  ril^s  near  their  tuberosities ;  remove  the 
transverse  process,  using  dry  dissection  as  much  as  po#?sible.  By  proceed- 
ing as  direi'ted  the  stnicturcs  liable  to  Ije  injunxl  can  Ije  most  certainly 
avoided,^ — viz,,  the  intercostal  arteries,  the  spinal  nerves,  the  sympatlictic 
ganglia,  and  the  pleura.  The  treatment  of  the  diseased  area  after  cx|iosure 
must  de|x»nd  upon  the  conditions  found,  and  has  already  been  sufficiently 
indicated, 

Veri^bral  Pnndure. — Rigid  asepsis  being  observed,  enter  the  point  of  a 
small  trocar  sliglitly  to  one  side  of  the  median  line  at  the  level  of  the  fifth 
lumbar  intervertebral  space,  although  the  fourth  or  third  may  l>e  punctured. 
Direct  the  instrimient  towanls  the  metlian  line  s^j  as  to  rctich  the  sulxlural 
space  at  this  point.     Not  more  than  fifty  cubic  centimetres  should  be  re- 
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moved  in  children,  and  even  as  little  as  two  cubic  centimetres  has  proved 
serviceable.  The  puncture  after  withdrawal  of  the  trocar  must  be  sealed 
with  a  shred  of  aseptic  cotton  and  collodion.  Other  r^ions  of  the  spine 
have  been  attacked,  and  the  point  of  puncture  must  be  at  the  tip  of  the 
spinous  process  in  adults,  but  for  children  the  directions  given  seem  the  best 
Wiring  of  spinous  processes  after  forcible  straightening  of  antero-posterior 
curvatures  of  the  spinal  column  resulting  from  caries  is  described  in  the 
chapter  on  Orthopsedic  Surgery. 
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Etiology. — Convulsions  may  occur  in  infancy  and  childhood  under  the 
same  conditions  as  in  hitcr  [>eriod^i  of  life,  denoting,  for  instance,  the  exist- 
ence of  so-calkKi  idiopathic  epilepsy  or  the  presence  of  structural  lesions 
in  the  central  nervous  system.  They  arise,  furthermore,  in  very  young 
individuals  far  more  readily  tlian  in  t^Ider  ones,  as  a  consequence  of  dis- 
turbances which  the  hitter  would  tolerate  without  such  manifestations  of 
nervous  disorder. 

The  term  eclampsia^  when  applied  to  children,  should  lie  reserved  for 
those  eunvulsive  seizures  which  neither  depend  on  anatomical  disease  of 
the  nervous  central  organs  nor  recur  in  an  indefinite  series  like  t!ie  fits  of 
chronic  epilepsy,  but  are  due  primarily  to  causes  not  residing  in  the  neiTous 
centres,  and  disap|>ear  with  the  removal  of  the  cause. 

Some  of  the  conditions  under  which  convulsions  befall  diildrcn  will 
receive  only  collateral  consideration  in  this  article,  and  further  details  must 
be  sought  under  the  appropriate  headings, 

1.  Organic  leMons  of  the  braln^  such  as  tumor,  meningitis,  abscess,  and 
vascular  lesions,  either  traumatic  or  non-traumatic,  are  sources  of  convul- 
sions. Convulsive  seizures  often  accompany  the  onset  of  infantile  cerebral 
palsies,  and  they  announce,  as  a  ruk%  the  occurrence  of  meningeal  hemor- 
rhage when  they  immediately  follow  birtli.  The  fits  \^hieii  ustier  in  the 
later  cerebral  palsies  of  children  are  very  apt  to  recur  as  a  chronic  affliction, 
while  those  due  to  meningeal  hemorrhatje  resulting  from  injury  during 
labor  are  much  more  likely  to  disappear,  sjmstic  paralysis,  liowever,  remain- 
ing as  an  effect  of  the  injury. 

2,  The  convulsions  may  he  a  manifestation  of  idiopathic  epifepRj/^  which 
not  uncommonly  originates  in  childlinod.  According  to  Gowers/  one- 
eiglith  of  all  cases  commence  during  the  first  three  years  of  life.  Starr* 
stiites  that  out  of  one  hundmd  and  fiirty-niue  cjises  in  which  the  age  of 
onset  was  knowU|  the  epileptic  attacks  had  begun  in  twenty- niue  befoi"e  the 

1  Manual  of  Diseases  of  the  Nervous  Systeni,  vaL  ii,  p  677. 
'  Fttinilmr  Forms  of  Nervoua  Diaease,  p»  266. 
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age  of  five  yeai^,  and  in  twcnty-two  betwe^a  the  ages  uf  five  and  toi. 
All  cases  of  epilepsy  require  ciirefiil  m^nitiny  as  to  their  idiopatinc  nature,] 
especially  those  arising  in  early  ehihllioix],  when  organic  c^ercrbml  aflectioual 
are  comoiun.     Nevertheless,  while  it  is  true  that  the  resulting   jialsy  or ' 
other  defect  may  sometimes  be  so  slight  as  to  escape  detection,  the  statement  * 
that  ©Q-calkd  true  epilepsy  is  not  a  neurosis,  but  a  congenita!  or  acquired 
organic  disease,  is  not  yet  warranted  by  facts. 

3.  £c!ampsia  comprising  infantile  convulsions  arising  under  conditions] 
other  than  those  included  in  the  foregoing  categories  is  more  common  tliaal 
the  latter.  Walton  and  Crtrt**r^  foiiud  that  out  of  one  thousand  children  | 
taken  consecutively  at  random  from  all  classes  of  society,  one  l»undrc*d  andj 
eleven  had  a  history  of  infantile  convulsi^^ns,  while  the  number  of  epileptioa^ 
in  a  community  is  not  much  in  excess  of  s!x  in  one  thousand. 

In  regard  to  the  frequency  of  thtsye  convulsions  in  relation  to  age,  the 
fitatistics  of  Kassowitz^  are  instructive:  out  of  one  hundred  children  I 
affec'ted  with  theses  seizu its,  sixty-five  were  in  their  first  year,  twenty-two  in 
their  second,  eight  in  tljcir  third,  three  in  their  fourth,  and  two  in  their 
fifth  year.  The  dimiuiitioo  of  the  convulsive  tendency  as  age  advances  h 
also  evident  from  a  further  analysis  of  the  figures:  of  the  sixty-five  chil- 
dren, thirty-nine  were  in  the  first  and  tweuty-.six  in  the  second  half-year 
of  life,  aud  twenty-three  of  the  thirly-nine  infants  were  less  and  sixteen 
more  than  three  mouths  old. 

The  special  liability  to  convulsions  in  early  life  is  prol»ably  determined 
by  the  immaturity  of  the  infantile  bniin.  At  the  time  of  birth  extensive 
strands  of  fibres,  particularly  tlie  pyramidal  tracts,  are  still  destitute  of  the 
myelin  sheath,  and  such  naked  fibres,  accord ijig  to  the  theory,  do  not  readily 
conduct  inliibitory  impulses  from  higher  etntres  to  control  reflex  action  at 
lower  levels,  where  develoi>ment  is  further  advanced.  Soltmann  *  showetl 
experimentally  thut  the  motor  centres  in  the  cortex  of  the  ncvv-bom  animal 
are  inexcitable.  But  even  after  structural  eompletion  of  the  nervous  sys- i 
tern,  it  uiiist  be  assumtd  that  more  lijue  is  rcquiiXHl  to  attain  functional ^ 
stability,  in  order  to  explain  the  persistence  of  the  convulsive  tendency  into 
the  st^cond  and  third  years  aud  even  later* 

The  j^hysiologiciil  irritability  of  the  chiUrs  nexvous  system  may  U 
exalted  by  au  inherited  neurotic  di^posifion,  which  is  evinced  sometimes  by 
the  occurrence  of  ix)nvulsioDs  in  several  or  even  all  the  children  of  a 
family. 

Of  all  acquired  constitutional  disturbances,  racArtiV  is  most  frequently! 
associatetl  with  gcueml  convulsions  as  well  as  with  the  localized  variety  I 
kno\\ n  as  laryngismus  stridulus.     Notwithstanding  the  frequency  of  thi^j 


'  Freud^  Zur  Kenntniss  der  certljnil«D  Dipleg^ien  dm  Kindesulteir,  18tJ8»  8.  105, 

*  BfiSton  Mfdiciil  and  Surgicul  Journul,  Noveniljtr  5,  1B91. 

*  Vorlesungen  uLer  KinderkmnkheiteB  im  Alter  der  Zfibnung,  1802,  S.  156. 

*  Article  on  **  Krkinpsia  Infantum''  in  Eulen burg's  Keal-Encyclapadie,  Zd  ed.,  lS9tf^ 
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association,  the  etiological  connection  has  lieen  disputwl.  Loos/  following 
Est^lierieh,  considers  laiyngismus  a  sympttjm  of  infantile  tetany;  Rehn* 
maintains  tlmt  eclampsia,  laryngismus,  ami  tetany  arc  alike  directly  attrib- 
utable to  improper  feeding,  originating  and  disappearing  iodejK'ndeiitly  of 
the  rachitic  condition.  But  other  rewnt  writers^  on  the  subject  abide  by 
the  view  that  there  is  a  cansal  rehilinn  between  riekets  and  the  spasmodic 

I  phenomena.  Aeconling  to  Kassuwitz  and  Jaeobi,  cranial  raciiitis,  by  pro- 
ducing liyperflemia  of  the  skull  and  of  the  subjacent  meninges  and  cortex, 
renders  tlie  et^ntres  raorbidly  irritai^le  and  tbeR^fore  liable  tx^  disdiarge  on 
slight  [)ro vocation.  The  irritation  of  the  centres  for  adduction  of  the  vocal 
cords  and  other  |>arts  of  tlie  niechanisoi  of  respiration  results  in  those  spasms 
of  the  respiratory  musek^  designated  as  laryngismus ;  diffusion  of  the  irri- 
tation Icatls  to  a  general  convulsion.  Indeed,  attacks  of  laryngismus  often 
expand  into  general  convulsions;  Henoch*  observed  their  coineideiiee  in 
forty-six  out  of  sixty-one  cases,  while  in  only  fifteen  the  laryngeal  spasm 
occurred  alone. 

The  iuflnence  of  deniiHofi  in  the  causation  of  infantile  convulsions  has 
been,  and  still  is,  the  subject  of  much  dispute^  and  this  controversy  well 
illustrates  the  statcmeut  that  '*  experience  is  fallacious  and  judgment  diffi- 
cult/* For  ages  a  disturbance  in  the  process  of  dentition  ^vas  considered 
responsible  for  many  of  the  diseases  to  ^vhich  infants  are  liable,  and  bar- 
barons  mciisures  were  cm[>loycd  to  obviate  or  palliate  its  supposed  conse- 
quences. Thus,  the  celcbrato<l  Mai'sliall  Hall  declared  in  1844  that  he 
would  rather  lance  the  gtnns  a  hundred  times  unnecessarily  than  permit  the 
ocxiiirrence  of  a  single  convulsion  by  omitting  this  operation,  and  he  advised 
that  the  gums  be  lanced  daily  and  in  urgent  cases  twice  a  day  when  the 
child  is  feverish  au<l  mena*:^(M^l  by  a  convulsion  during  dentition.  As  long 
as  a  century  ago  Wiclimann  bad  opposed  views,  not  yet  universally  aban- 
doned, of  the  phenomena  acconipanyiug  dentition  and  of  the  dangers  to 
which  children  are  thereby  exposed.  In  the  course  of  time  dentition 
I  a[>peai'ed  less  potent  as  a  pathogenic  agent  in  general  and  as  the  exciting 
cause  of  convulsions  in  particular ;  and  Kassowitz,*  after  a  prolonged  and 
_  laborious  investigation  of  the  snbjtN^t,  recently  expressHl  the  conclusion  that 
P  convulsions  in  teething  children  arise  from  the  same  causes  as  those  whi(*h 
occur  in  children  who  are  not  cutting  teeth.  According  to  thU  writer,  the 
advance  of  the  tooth  and  its  protrusion  through  the  gum  eause  neither  local 
irritation  nor  fever  nor  any  reflex  sym]»toms  due  to  implication  of  the 
denial  nerves,  all  such  disturbances  l>eing  purely  adventitious  and  i-eadily 


*  DeuUche  niediciDische  WochcnacbriftT  IS96,  S,  183  of  the  aociety  supplement.    &&a 
also  Abercn>mbi(?,  Arehive*  of  Potljutrics,  November,  1806. 

»  nerliner  kliaiscbe  WncUen&chrift,  IRli6,  8.  787. 

■  Kasgowitz,  loc.  cit.,  p,  177.     A.  Jacobin  Archives  of  Pedidlrict,  November^  1890 
Hauler,  Berliner  klini^iibe  \V(>L-ben*clinft,  189f},  S.  782, 

*  VorlesLingen  liber  Kiriderkniiikheiteii,  9d  ud  ,  p.  171. 

*  Log.  cit. 
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accountc'd  for  hy  jiroces&es  other  fhao  dentition.  This  negative  view  is  not 
universally  accepted,  but  it  is  now  conceded  that  ceases  of  convulsions  ex- 
cited eolely  by  the  erupt  ton  of  tcc»th  are  at  any  rate  rare,  and  that  this 
causal  eonuection  is  difficult  to  prove. 

To  f/fufro-i?destinal  disorders  as  much  as  eighty  J'jer  cent,  of  the  convul- 
sions in  children  have  been  ascribcil.^  In  some  cases  auto-infection  from 
the  alimentary  canal  may  be  assiimcTl  in  order  to  exjilain  tlie  fit  as  toxic, 
but  the  fit  is  generally  of  reflex  origin,  provoktxl  by  the  presence  of  food 
which  is  indigestible  cither  on  account  of  ita  quality  or  quantity-  Rehn, 
in  a  paj>er  alretuly  meutioaed,  publishi'd  observations  ti>  show  that  a  change 
to  projKT  nourishment  may  alraoGt  immediately  produce  a  cassation  of 
laryngismus  and  eclampsia  in  rachitic  children,  even  though  the  rachitis 
persist.  Invagination,  rectal  [wlypi,  and  hernia^  have  been  known  to 
excite  general  convulsions.  Intestinal  parasites  are  credited  with  the 
power  of  causing  violent  etJarapsia,  but  helminthic  eclam]>sia  has  encoun- 
tered incredulity  as  well  as  dental  eclampsia.  Cases  have  been  rejiorted  on 
gofvfl  authority,  but  the  mrity  of  this  etiology  may  be  inferred  trora  the 
statement  of  so  experienced  a  pcdiatrist  a^  Henoch  ^  that  be  had  never  seen 
a  case  of  eclampsia  which  he  could  ascribe  with  certainty  to  irritation  by 
intestinal  worms. 

The  mutxjus  membrane  of  the  genito-urinary  tract  ^and  of  the  nasd 
cavity  has  occasionally  been  the  starting-point  of  reflex  action  culminating 
in  cT>nvulsions.  Atfet-tions  of  the  common  integument,  in  consequence  of 
burns»  for  instance,  and  even  the  slight  trauma  of  piercing  the  ear*  have 
been  reported  to  have  had  that  result 

Ac nic  febrile  diseases  in  children  may  be  ushered  in  by  an  epileptiform 
eeizurc  occ-asiunally  in  such  a  manner  as  to  divert  attention  from  tlie  primary 
trouble.  Rigors  iire  rare  in  children,  but  Baldwin*  concludes  from  a  study 
of  one  hundred  and  thirty  cases  of  acute  febrile  disturlxinct^  in  children, 
the  majority  of  which  might  have  bt^en  accompanied  by  rigors  in  adults, 
that  convulsions  very  rarely  take  their  place,  even  in  infants.  In  five  out 
of  the  one  hunrli-ed  and  thirty  cases  there  were  rigors,  and  in  an  equal 
number  convulsions.  While  it  is,  therefore,  true  that  in  severe  and  acute 
febrile  diseases  initial  convulsions  very  often  do  not  occur,  yet  they  may 
l>e  oljserved  in  almost  any  affi?ction  in  children  attended  by  an  abrupt  rise 
in  temperature.  Their  occurrence  seems  to  depend — besides  the  suddenness 
of  the  elevation  in  temperature — on  the  nature  of  the  jmthogenic  agent,  and 
sometimes  also  on  the  special  irritability  of  the  patient's  nervous  centres. 

The  onset  of  pneumonia  is  relatively  ofltn  accompanied  by  epileptiform 
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1  MorsplH,  nbstmct  \r\  Nouroloj^ische^  CoiUmlblatt,  1896,  9.  892. 
'  Feurer,  Correspondenz-blatt  fvir  Schweiaer  Aerxte,  1SU8* 
"  Loc.  cit.,  p.  ](J2. 

*  Hennig,  quoted  by  Boltmann. 

*  Lancet,  June  13,  1896. 
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seiznres.  Coutts^  noted  ttit-ir  occiirreiiee  in  aliout  five  per  cent*  of  Eustace 
Smith's  cases;  bat  Osier*  states  that  they  usher  in  the  disease  in  at  least 
one-half  the  cases.  Apex  pDeitmonia  is  eonsiJt'n:*il  hv  s^jine  as  partieuluily 
likely  to  be  associated  with  eonvidsions,  but  tljis  relatiou  has  been  denied 
'  by  otliers. 

Aetite  pleurisy  begins  with  a  convulsive  fit  far  less  frequently  than  docs 
pucLimonia, 

Kassowitz ^  saw  twrio&E  set  in  with  convulsinns  in  a  child  two  months 
old.  Hunter,*  Hilton  Fagge,*  and  B.  Sachs  *^  observed  this  occurrence  in 
chicken-pox  J  and  iyu't^ine  farer  has  also  bet'o  known  to  produce  such  s<;'izurcs. 
They  may  precinle  the  eruption  in  scarlatina  and  meusks.  Efiileptiii»rra 
attacks  may  Ite  prodnced  by  nialwia  in  infants,  in  place  of  the  rigor,  and 
they  may  retjur  with  every  paroxysm  of  the  disease,  as  observed  by 
DLil>ristin^  in  a  child  of  8«:^ventcen  mouths  ou  eleven  eonsa^iitive  days. 
Whooping-cough  may  lie  complitjated  by  eelani|>sia  which  often  begins  with 
laryngismus*  The  convulsions  which  rx^casioually  attend  the  onset  of 
aeiite  polio mjfellf is  are  probably  of  the  same  nature  as  those  met  with  in 
other  acute  febrile  diseases.  In  rare  instances  such  cx)mpaiiitively  mild  dis- 
orders as  (onmllitiH  and  parotiils  have  been  introduced  with  a  single  or 
repeateii  convulsive  tits. 

Toxiemie  ConvuhionM. — Nephritis  occurring  as  a  complication  of  the 
acute  infectious  fevers  is  a  source  of  urmmic  convulmonSy  espci*ially  in  the 
course  of  st*arlatina.  E<:*lam|isia  in  the  mother  has  been  followed  by  eclamp- 
sia in  the  new-born  child,  and  the  fits  of  the  infant  are  regarded  as  due  to 
the  cause  which  originated  the  disorder  of  the  parent.  In  one  such  ease* 
the  autopsy  on  the  chiM  revt^diHl  nothing  to  account  for  the  convnlsSons,  and 
it  was  assumed  tluit  l>oth  mother  and  offspring  had  been  intoxicated  by  ab- 
normal products  of  metabolism,  In  another  instance®  multiple  enct^plialitis 
wiis  found,  and  this  lesion  was  also  attributed  to  the  toxic  iufiueuee  of  the 
mothers  blood.  Aicohol  may  produce  epileptiform  fits,  cither  wheu  im- 
bibed by  the  ekild  itself  or  wlien  it  affects  the  milk  of  the  mother  or 
nurse,^^  Lead  has  a  strong  tendency  to  aife<::t  the  brain  either  dii-cetly  or, 
more  probably/^  indirectly,  througli  its  deleterious  effect  on  the  kidneys,  and 
thus  excites  e<jnvulsions.     Tuczek  *^  observed  epileptiform  attacks  in  n  child 


*  Qutjtod  by  3fnrria  J.  Lewis  in  vol.  \\\  p,  R77  of  this  CyclopBedia. 

*  Principles  and  Pmc^tic^  of  Medicine,  p.  521. 
»  Luc.  cit.t  p*  150, 

*  Quoted  by  Soltmftnn. 
^  Frinpipk'-^  find  Praetiec  of  Modi  cine,  2d  ed.,  vol.  i.  p. 

*  Nervims  Disf^a«te3  of  Childrtvn,  p.  »j1. 
'  SoUinantra  article. 
^  Woyer,  CentrulbMt  fiir  Gynikologie,  18D5,  No.  IS. 

*  Wilke,  Centnilhltitt  fup  Gjnakologie,  181*3,  No.  17. 
»<•  Toulouse  Gazette  dcs  h6pitaux^  1891^  No.  08. 
"  Oli^er^  Leud  Poisoning,  1891,  p*  112. 
"  Berliner  klinische  Wochcnachrifl,  1889,  No.  17. 

Tot.,  v.— 80 
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from  the  tlierapeutle  use  of  anti pyrin,  and  the  same  eiFect  has  been  reported 
from  the  adiul illustration  of  other  drugs. 

Observations  have  been  recorded  bj  S^iltmann  and  others  which  indicate 
that  the  emotions  of  fear  or  anger  aroused  in  mother  or  nui'se  may  evoke 
convulsions  m  the  infant,  probably  by  altering  in  s<ime  way  the  composition' 
of  the  milk.  The  effect  of  fright  experienced  by  the  child  itself  is  illus- 
trated by  the  case  mentioned  by  Henoch,  of  an  infant  who  was  greatly 
startled  by  the  cry  of  its  muther,  whom  it  liad  bitten  iu  the  nipple  while 
being  suckled,  and  was  immetliately  seized  with  convulsions. 

Symptomatology. — Besides  general  convidsions,  spasms  confined  to  | 
the  respiratory  appamtus  are  observed  in  infancy,  chiefly  between  the  ages  j 
of  six  months  and  two  years.     This  form  of  local  spasm  is  termed  laryn- 
ffismtM  drklulas^  or  sjmsm  of  tJie  glottis  ;  but  the  term  is  too  narrow,  as  in 
the  majority  of  cases  more  of  the  mechanisra  of  respiration  than  the  adduc- 
tors of  the  vocal  cords  is  involved.    The  characteristic  feature  of  the  attack 
is  the  arrest  of  respiration,  a  brief  apncea,  followed  by  a  long,  crowing  1 
inspii-ation.     According  to  Kasso^vitz,  the  inspiratory  spasm  with  closure 
of  the  glottis  is  less  common  than  a  rapid  succession  of  expirations  termi- 
nating iu  expiratory  apnom ;  the  two  forms  may  occur  iu  combination  or  | 
independently.     In  the  former  case  the  j>ause  in  the  breathin*r  after  exjiira- 
tion   is  ended,  not  by  the  child's  freely  taking  a  deep   breath,  but  by  its 
inspiration  through  the  almost  completely  closed  glottis,  with  tJie  cxowing  | 
sound.     In  any  case,  if  the  attack  is  at  all  severe,  the  child  becomes  livid, 
retracts  its  head  and  may  become  rigid,  its  arms  and  legs  being  extended 
and  the  fingei^  and  toes  flexed  ;  in  a  few  seconds  breathing  is  resumed, 
but  occasionally  the  apntea  is  prolonged  until  death  results*     The  seizures  | 
vary  greatly  Jis  n^gaitls  frequency ;  there  may  be  long  intei'vals  between 
tliem,  or  they  may  i-ecur  as  ofleu  as  twenty  or  thirty  times  daily,  being 
provoked   in  irritable  rachitic  infants  whenever  they  cry  or  even   when 
they  attempt  to  nut^se.     The  tendency  to  the  paroxysms  persists  for  sevejal 
mouths.       Iu  Europe,  where  laryngismus   is  very  common,  at   least   in 
lai^  cities,  observers  note  that  the  attacks  are  most  frequent  fi*om  January 
to  April. 

The  general  convuMmis  are  not  distinguishable  from  ordinary  epileptic 
seizures  as  far  as  the  appearance  presented  by  the  child  is  concerned. 
Sometimes^  after  preliminary  man ifestat ions  of  discomfort  due  to  the 
exciting  cause,  consciousness  vanishes,  the  liead  and  eyes  may  turn  to  one 
side,  and  then  the  muscles  of  the  trunk  and  extremities  are  subjetltHl  to 
tonic  contraction.  This  phase  of  the  fit  is  followed  by  clonic  contraction!* 
of  the  voluntary  muhJcles,  by  wlitch  the  head  is  drawn  back  with  jerky 
movements,  the  icatu  res  arc  distorter  I,  and  alternate  flexion  and  extension^ 
produced  in  the  trunk  and  extremities.  The  fists  are  clinched  and  tlie 
thumbs  adducted  into  the  palms.  The  pupils  are  dilated.  In  consequence  j 
of  the  involvement  of  the  respiratory  muscles  the  breathing  is  at  first  sus- 
pended and  is  then  resumed  in  an  irregular,  explosive  manner.     The  com* 
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plexioo  becomes  livid.  Foam  issues  frum  the  mouth,  and  in  children  who 
have  teeth  it  may  be  tioged  with  blood.  Urine  and  fieces  may  be  dis- 
charged during  the  fit,  Gratluiilly  the  movements  beeome  less  frequent 
and  finally  cease,  the  child  remaining  in  a  condition  of  stiii>or  which  may 
pass  into  sound,  normal  sleep,  or  may  be  interrupted  by  a  renewal  of  the 
Cfjnvnlsions,  The  initial  convulsions  of  the  acute  febrile  diseases  may 
occur  in  a  single  attack  or  be  repeated  several  times,  the  patient  continuing 
comatose  during  the  intermissions.  The  seizui-es  caused  hy  indigestion  and 
others  of  similar  reflex  origin  sometimes  recur  for  hours  with  intervals  of 
coma,  and  then  subside  after  removal  of  the  exciting  cause.  In  rachitic 
children  the  geueral  convulsions  may  be  prectKlrd  by  laryogij^iuuy ;  they 
have  been  observed  as  often  as  twenty  or  thirty  times  daily  and  hundreds 
of  times  in  the  course  of  a  few  weeks  in  the  same  child* 

Uuilatciul  convulsions  and  still  more  limited  seizurt^s  are  almost  always 
due  to  organic  disease  of  the  brain  ;  but  in  rare  cases  localissed  spasms  of 
au  eclamptic  nature  have  been  observed  without  organic  lesions  of  the 
nervous  centres  ;  for  instance,  in  urremia  following  scarlet  fever.^ 

Diag-Dosis. — It  is  difficult  to  determine  the  nature  of  a  general  convul- 
sive attack  withotit  taking  into  cousidenition  the  concomitant  symptoms 
and  the  course  of  events,  for  the  mere  aspect  of  the  individual  seizure 
at  its  height  docs  not  affiird  a  criterion  by  which  eclamptic  may  be  dis- 
tinguished from  idiopathic  epileptic  fits  or  from  those  of  organic  origin. 
When  the  first  convulsive  manifestations  occur  in  a  numerous  series  pro- 
trai'ted  throughout  the  day  or  longer,  with  intermissions  of  stupor,  there  is 
coDsideraljle  probability  that  they  are  due  to  some  definite  disturbance.  If 
there  is  higli  fever  the  fit  may  herald  the  onset  of  an  neute  infections 
diBeose ;  but  an  iucrease  of  tem|^^erature  may  aecompany  other  disordere 
caasing  convulsions ;  for  example,  indigestion.  Indeed,  Bridge-  finds 
that  high  fever  is  present  whenever  the  convulsive  movements  are  pro- 
longed Ix^yond  a  few  minutes,  aud  he  considers  the  fever  as  marking  the 
distinction  between  eclampsia  and  true  epilei>sy.  In  the  absence  of  fever, 
the  sources  of  reflex  or  toxic  irritation  enumerated  in  the  foregoing  will  be 
sought  for,  Tiie  oceurn?nce  of  laryngismus  indicates  the  rachitic  origin, 
but  to  the  predisposing  iufliienoe  of  rachitis  there  is  not  uncommonly  added 
the  action  of  a  S[)ecial  exciting  cause.  Toxemic  convulsions  occurring  in 
the  course  of  febrile  and  other  diseases  of  (children  aix*,  as  a  rule,  easily 
juterpreted,  H  the  fits  arc  r*aiis<xi  by  organic  brain  dist^ase,  other  symptoms 
of  the  morbid  process  will  appear, 

A  fit  apparently  or  actually  cxcitecl  by  some  accidental,  eceeutrie  tmuse 
may  prove  to  be  the  forerunner  of  habitually  recurrent  epilepsy.  Thus,  it 
is  credibly  asserted  in  the  histories  of  some  confirmed  epileptics  tliat  the 
first  seizure  was  provoked  by  a  derangement  of  digestion  or  by  a  severe 


*  D«mn,  Berliner  kUnische  WtXjhefischTift^  1889,  No.  7. 
'  AmGricfin  Journal  of  the  Medical  Sciencefi,  March,  1B98. 
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meiital  shock,     Hiighlings  Jaijkson  mentions  a  case  in  which  a  convulsive 
fit  at  the  onset  of  scarlet  fever  was  the  first  indication  of  epilepsy/ 

Hysterical  convulsions  may  simulate  epilepsy  and  eclampsia  in  children 
as  well  as  in  adults.  They  may  recur  in  more  or  less  rapid  snccession  for  il 
hours  and  even  days,  as  may  the  eclamptic ;  but  this  great  frecpiency  is  not  ^j 
necessarily  followed  by  prostration,  nor  is  it  attended  with  danger  in  hys-^^ 
tena,  as  is  the  mse  in  eclampsia.  The  cessatiou  of  the  attacks  at  nic»;ht  ^" 
while  of  fixTjuent  occurrence  during  the  day,  the  association  of  characteristic  i| 
hysterical  features  with  those  of  an  epileptiform  ty{>e,and  often  theinfiucnce  i 
of  psychic  ti-eatment  may  also  serve  to  distinguish  the  hysterical  nature  of  ^M 
the  seizures.^  ^^ 

Prognosis. — The  ]>rognosis  of  convulsions  must  be  considered  with 
regard  to  the  child*s  survival,  to  immediate  sequela?^  and  to  the  repetition 
of  the  fits  in  such  a  manner  as  to  constitute  epilepsy. 

Not  all  child  ITU  dying  in  convulsions  are  to  be  looked  upon  as  dying 
of  oonvidsions.  The  fatal  termination  of  tuberculous  meningitis,  for  in* 
gtanee,  with  epilcjitifbrm  seizures  would  not  be  attributable  to  the  latter. 

In  proportion  tu  the  rci'overic-^  the  mortality  from  infantile  c»onvulsions 
is  not  great.  Ncverthelc^,  in  every  case  of  eclampsia  the  prognosis  should 
be  formed  with  caution.  If  the  child  is  debilitated,  and  if  numerous  at- 
tacks occur  with  great  severity,  the  outlook  is  grave.  The  reflex  eonvul- 
Bions  arising  from  irritation  of  the  alimentary  canal  generally  disa[»pear 
after  the  iTmoval  of  the  irritant.  The  convtdsious  ushering  in  exanthe- 
ma tic  diseases  liardly  menace  the  life  of  the  patient.  Those  observed 
later  in  their  course  are  more  liable  to  prove  fatal,  but  the  j>rogno>sis  in 
individual  cases  must  be  determined  by  the  conditions  presented  by  the 
underlying  affection.  Eclamptic  attacks  in  whooping-cough  are  of  very 
grave  signifimnce.  Rillict^lost  four-iiiths  of  his  cases  with  this  compli- 
cation. 

The  majority  of  cliiklrcn  with  laryngismus  stridulus  survive  the  at- 
tacks, but  deaths  are  sutHcicntly  common  to  justi ty  a  guarded  pr^ignosis. 
According  to  Kassowitz,  the  expiratory  apncca  is  the  more  dangerous  form 
of  the  attack. 

In  some  cases  aphasia,  palsy,  or  mental  defect,  denoting  a  structural 
lesion  of  the  brain,  is  observed  after  one  or  a  series  of  convulsive  fits,  and 
it  is  a  moot-pcjint  whether  these  lesions  and  the  convulsions  arc  coordinate 
eifecte  of  a  primary  cause  or  whether  the  convulsions  caused  the  lesions. 
The  former  rehitiou  is  proltably  the  more  frequent,  but  there  is  anatomical 
and  clinical  evidence  in  proc^f  of  the  latter  also.* 

A  prognostic  question  of  very  great  ira[K)rtance  is  that  which  i*cgaiiis 


*  F»!7|[^e,  1<K\  cit.,  p.  805, 
-  Furstiit'T^  Archiv  fur  Psychiatrie,  1896,  Bd,  rxviii.  S.  494. 

*  SoUmann,  loc.  cit. 

*  Sachs,  Nervotia  Diseases  of  Children,  p.  580.     Freud,  Zur  Kciintnis?  der  ccrcbn 
Diplegien  des  Kinde^sallers,  S.  GO. 
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the  subsequent  development  of  epilepsy  in  thcjse  who  have  had  iufantile 
convulsions.  The  vast  majority  escape  epilepsy  afterwards.  Walton  and 
Carter*  calculated  that  *' the  chances  of  a  given  ehiUl  witli  infantile  eon- 
vnlsions  becoming  an  epileptic  later  in  life^*  are  **  something  like  one  in 
two  hundred  and  twenty/*  When  w^e  (Xjnsider,  however,  that  infantile 
convulsions  are  mentioned  in  the  antecedents  of  a  by  no  means  insignitit!ant 
projiortion  of  epileptics,  we  must  admit  snmc  relation  Ijetween  the  early  and 
the  later  fits.  Walton  and  Carter  fouml  that  out  of  seventy  epileptics  only 
five  had  had  convulsions  in  infancy  folio w^ed  by  a  period  of  immunity  be- 
fore they  became  i'<:>ntinuously  epileptic,  but  M.  Allen  StaiT  notfxl  infantile 
convulsions  in  the  histories  of  nearly  ihvty  |.>cr  cent,  of  over  one  thuusimd 
Gises  of  epilepsy.*  The  relation  lietween  the  convulsions  of  infancy  and 
epilepsy  l>eginning  at  a  later  pcrirKl  in  the  same  individual  is  probably  that 
thev  are  both  manifestations  of  a  eouiz-enital  neurotic  irritability.  Such  a 
congenital  tendency  to  convulsions  is  evident  in  families  in  which  several 
children  have  had  fits  in  infaiu'V  without  snbsefiuently  l>et\iming  epileptic, 
while  some  other  child  of  the  siime  family  develops  epilepsy  without  having 
had  infantile  convulsions.  Instead  of  epilepsy,  other  neuroses  may  appear 
in  the  atlcrdife  of  the  subjects  of  early  convulsive  seizures.^ 

Treatment. — When  a  child  is  seized  with  (convulsions  it  is  often  neces- 
sary to  prixjeed  to  the  supprcssiou  of  the  fit  bt^fore  it'^  etiology  can  be  ascer- 
tained. This  19  generally  readily  accomplished  by  the  administration  of 
chloroform.  A  few  whiffs  may  suffice  for  the  purpose ;  but  this  treatment 
does  not  prevent  the  recurrence  of  the  attacks.  It  must,  there forCj  in  severe 
cases  be  repeatedly  employed.  Henoch  strongly  recommends  the  use  of 
chloroform  above  all  other  means,  but  he  found  it  oi-casionally  ineffectual. 
Hydrate  of  chloral  is  useful,  and  should  be  gi%'en  by  enema.  These  drugs 
onlinarily  serve  the  purpose  of,  at  least  temporarily,  tranquillizing  the  con- 
vulsed child.  A  number  of  others,  sucli  as  opium  or  morphine  or  nitrite 
of  mnyl,  liavc  been  suggested  in  protract (xl  and  rapidly  recurrent  seizures. 
Bromides  arc  of  Ijeucfit  only  when  given  to  c<:>mbat  the  convulsive  tendency 
after  a  fit. 

The  cliild  is  usually  placed  in  a  bath  before  the  arrival  of  medical  aid. 
A  hot  bath  is  likely  to  be  injurious,  an<I  a  warm  one  of  doubtful  utility 
unless  the  child  has  fever  and  the  temixn-ature  of  the  bath  is  sufficiently 
low  to  reduce*  it.  Cool  affusions  while  the  patient  is  in  the  bath  increase 
its  efficacy. 

If  a  digestive  ti\>uble  is  recognized  as  the  cause  of  the  fit,  an  emetic 
sliould  liC  adniinistei'e<l,  if  ]X)ssil>le,  and  al^i  an  enema.  Other  sounx'S  of 
irritatit)n  should  be  dealt  with  in  an  appro|>nate  manner.  From  what  has 
been  said  concerning  the  relation  of  dentition  to  convulsions,  the  lancing 
of  the  gums  will  rarely  apix^r  atlvisable. 

1  Boston  MtKlieiil  iind  Surglcfll  Juurnjil,  November  5»  1891. 

*  Pergonal  coin Tnunioat km. 

»  CouttSj  quoted  by  Lewis,  loc.  cit.,  p.  888, 
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Attacks  of  laryngismus  stridulus  are  treated  by  dashing  cold  water  into 
the  infant's  face,  or  by  some  other  method  of  peripheral  irritation  likely  to 
produce  an  inhibitory  effect,  Kurt  ^  obtained  a  curative  as  well  as  an  in- 
hibitory effect  by  r^ularly  applying  to  the  nasal  mucous  membrane  a  mix- 
ture of  quinine  and  sugar  at  the  onset  of  an  attack  and  also  in  the  intervals. 
Osier  ^  recommends  Ringer's  method  in  severe  cases, — that  is,  placing  the 
child  two  or  three  times  daily  in  a  warm  bath  and  then  thoroughly  sponging 
the  back  and  chest  for  a  minute  or  two  with  cold  water.  If  the  attacks 
recur  so  frequently  as  to  endanger  the  child's  life,  Henoch  counsels  the  use 
of  morphine. 

In  cases  of  general  convulsions  as  well  as  of  laryngismus  stridulus  it  is 
very  important  to  treat  the  underlying  predisposing  condition.  Rachitis 
especially  requires  careful  attention.  Mention  has  already  been  made  of 
Rehn's  experience  of  the  striking  effect  produced  by  a  change  in  the  nour- 
ishment of  rachitic  children  who  had  not  been  receiving  adequate  breast- 
milk.  Kassowitz'  considers  phosphorus  in  small  doses  an  almost  infallible 
remedy  for  laryngismus  stridulus.  Senator  also  finds  it  beneficial  in  this 
affection,  but  Heubner*  employed  it  without  success. 

^  Neurologisches  Centralblatt,  1890,  S.  446. 
'  Practice  of  Medicine,  p.  486. 

•  Loc.  cit.,  p.  176. 

*  Berliner  klinische  Wochenschrift,  1896,  No.  81. 


TETANDS. 


By  P,  X.  DERCUM,  M.D. 


The  article  on  Tetanus,  vol.  iv.  p.  913  of  this  Cyclopiedia,  which  was 
written  alxjtit  nine  years  ago,  is  still  in  many  respects  a  statement  of  our 
present  knowkxlge  of  the  disease.  It  will  then  be  the  object  of  the  present 
coninumicatiun  to  deal  only  with  the  atlviinces  in  knowledge  that  have 
aocuraulated  since  the  original  paper  was  written.  Reference  is  made  to  the 
systematic  etmsideration  of  the  sul>jeet  there  prcsenteih  Tetanus  as  a  whole, 
it  should  be  added,  is  a  much  rarer  disease  tiiau  formerly.  This  is  doubt- 
less due  to  the  general  introduction  of  antiseptic  measures  in  the  treatment 
of  even  trivial  wounds. 

Tetanus  is  now  definitely  known  to  be  au  infections  disease.  The  tetanus 
bsieillus  has  not  only  been  isolated,  but  its  life-history  and  the  conditions 
necessary  for  infection  have  been  largely  workeil  out  Further,  tetanus, 
whether  making  it^  apjK^aranm  as  traumatic  tetanus^  as  tetanus  neonatornm, 
as  puerperal  tetanus,  or  as  the  so-ealleil  idiopathic  or  rheumatic  tetanus,  is 
now  eousidered  to  be  one  and  the  same  disease.  In  traumatic  tetanus,  in  teta- 
nus neouatorom,  and  in  puerperal  tetanus  the  avenues  of  infee-tion  ai^  quite 
evident.  Tlic  so-called  idiopatliic  and  rheumatic  mses  consist,  in  all  prolia- 
bility,  of  instances  in  which  a  trauma  so  small  as  to  be  readily  overlooked  is 
present,  or  in  wliich  the  trauma  has  occurred  in  some  concealed  situation. 

A  more  intimate  kuowlcdge  of  the  life-history  of  the  bacillus  and  of 
the  conditions  governing  infection  may  yield  an  explanation  of  the  inter* 
esting  fact  of  the  great  prevalence  of  tetanus  iu  hot  countries  and  its  com- 
parative rarity  in  colder  climes.  The  Calcutta  Hospital  reports  two  hun- 
dred and  eighty  cases  in  ten  years,  and  the  Pennsylvania  Hospital  thirty- 
six  cases  in  seventeen  years, 

Peyraud  ^  confirmed  the  relation  existing  between  hay -dust  and  tetanus. 
As  a  matter  of  fact,  the  tetanus  bacillus  has  an  exceedingly  wide  distribu- 
tion. It  is  f  lund  not  only  iu  soil,  hay,  straw,  and  manure,  but  on  walls  in 
rooms,  iu  hospitals,  and  in  otlier  diverse  situations.  Schwartz*  and  Wil- 
liams, of  New  York,  have  botli  demonstrated  the  occasional  presence  of  the 
■     cerme  in  the  atmosphere. 


I 


1  La  SemaiTie  Medicate,  1890,  p.  273. 

»  Ccntmlblatt  fiir  Piithologrie,  1892,  Bd.  ix.  S.  697. 
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I  have  already,  in  my  former  article^  metitioiied  the  tetanus  germ  as  a 
pill- headed,  bristle-shaped  baeilliLs.  Tins  deseriptioD  applies,  however,  only 
to  the  stage  of  sporulation.  In  this  stage  it  is  without  inutility.  When 
not  sporulatiog  the  germ  consists  of  a  slender  thread  of  variable  length 
with  ruuiided  ends,  and  has  some  power  of  movemeDt.  It  is  a  i^lguifieant 
fact  that  the  tetanus  germ  grows  more  actively  at  the  tem|x;raturc  of  ur 
about  that  of  tlie  human  body, — namely,  from  97°  to  100°  F.  It  grows 
less  and  less  readily  a.s  the  temperature  of  the  culture  lalls,  and  finally 
ceases  growing  at  14°  C.  (57.2*^  F.),  The  germ  is  strictly  anaei*abic.  It 
will  not  gniw  in  the  presence  of  oxygen.  It  has  extraoi*dinary  vitality, 
and  is  unusually  resistant  to  ordinary  antiseptic  agents. 

The  tetanus  genu  also  survives  relatively  high  temperatures;  for  in- 
stance, it  is  not  destroy*^  by  long-contin  net!  exposure  to  80°  C.  A  five 
minutes'  exposure  to  the  tenij>emture  of  boiling  \vater  destroys  it.  It  resists 
the  action  of  five  per  eent,  carlwllc  acid  solotion  for  tt*n  hours,  but  succumbs 
when  ex^wsed  to  such  a  solntion  for  fifteen  boors*  The  same  solution,  to- 
gether with  0.5  per  cent,  of  hydrochloric  at?id,  renders  it  inactive  after 
two  hours.  It  is  killed  when  acted  upon  for  three  hotn-s  by  corrosive  sub- 
limate 1  to  1<X)0,  and  in  tlilrty  minute.s  by  the  same  solution  to  which  five 
per  cent,  hydrcjchloric  acid  has  been  addc^.  Kitasato'  showed  that  the 
filtinte  of  the  cultures  of  tetanus  bacilli  will,  when  injeittxl  into  animals, 
produce  tetanus,  but  regarding  the  nature  of  the  poisun  we  are  still  in 
doubt!  Brieger*  obtaintd  a  number  of  poisonous  ptomaines,  the  principal 
one  of  whieh  he  named  tetanin.  The  others,  whi(*h  ap]H>ared  to  be  allied 
in  character  to  tetanin^  he  named  tetanotoxin,  spasmutoxin,  and  sjjasmodin. 
Later  Brieger  and  Frankel  ^  obtained  another  substance,  a  toxalbumin, 
which  also  prodm-cs  tetanic  symptoms  when  injwtetl  into  animals.  Still 
later  Brieger,  together  with  Cohn  and  Boer,  obtained  what  appc^ars  to  he  ^ 
the  actual  tetanus  poison,  but  which  did  not  pmve  to  tie  an  albuminous  ^f 
body.  Sydney  Martin*  l>clievcs  that  the  poison  is  a  prote^dytie  ferment  ^^ 
developed  from  tlie  tetanus  bacillus,  autl  that  the  albumoses  also  found  in 
the  bodies  of  patients  dying  from  tetanus  are  the  results  of  the  activity 
of  the  poison.  He  holds,  from  experiments  made  on  guinea- pigs,  that 
the  muscular  spasms  do  not  develop  until  such  alhnmoses  are  formed. 
According  to  Nissin,*  the  poison  is  tMjntnined  in  the  blood  ;  according  to 
Ivitai?afo,^  it  is  contained  in  tlie  scrum  of  the  pleura  and  |KTicardium; 
aci'ordiug  to  Bruschettinj,^  it  is  found  in  nriue;  and  according  to  Brunner, 
it  is  found  in  the  saliva. 


^  Zeitj*ehria  fiir  Hygiene*,  1891 ,  Bd.  i.  S.  2rj7- 
=»  DfUtH-he  metliciiibclie  Wocbposchnf^,  1B87. 

*  Birlin(?r  klinl^che  Woclionsfhriap  18D0,  S.  241. 

*  Report  of  iht!  M(*dlertl  Olficem  of  the  Local  Government  Board,  London,  1894.  1895. 

*  DtuUche  medieinische  WochenBchrifl,  18t)l,  S,  776. 

*  Zeltsehrift  fur  Hygiene,  Bd,  x. 
T  Beutaclie  mediclnisclie  Wochenachrift,  1892,  8.  349. 
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It  is  probable  also  that  tbc*  blixxl -vessels  and  lympbatics  are  not  the 
only  channels  by  whidi  tiie  poison  \a  coDveyetl/  Brunner,  far  instance, 
advances  tlie  view  that  the  nerve- fibres  ulm  tiirry  the  poison  and  cany  it 
direetly  to  the  eui-d,  and  his  view  is  siipjiorted  by  the  fact  that  in  experi- 
mental tetanus  the  part  of  the  spinal  eord  nearest  to  the  seat  of  the  injection 
was  always  capable  of  producing  tetanus  in  other  animals,  while  other  por- 
tions of  tlie  cord  were  not.* 

Certain  importaut  factors  relative  to  the  infection  of  tetanus  remain  to 
l>e  considei'ed.  It  appears  fmrn  the  researches  of  Vaillai-d,  Vincent| 
Rouget,  and  Klipstein  that  pure  cultures  of  tetanus,  providml  the  germs 
had  sporulatcil  and  the  poison  bail  been  destroy e*l  by  heat,  coukl  Ix^  in- 
jeeted  into  animals  without  producing  tetanus.  It  seems  as  though  some 
tf&uma  of  the  tissues — ^for  instance,  a  bruise,  or  a  niixBl  infe^'tion — ^is 
necessary.  In  the  experiments  of  the  authors  quoted  the  animals  devel- 
oped tetanus  just  as  soon  as  the  wounds  lje*^ame  infected  with  extraneous 
germs.  This  fact  is  cvideutly  of  very  great  i>ractieal  importance,  inasmuch 
as  the  ordinary*  sapropliytic  germs  are  kilhxl  by  mtxlern  metlimls  of  anti- 
sepsis, and  while  these  methods  do  not  kill  the  tetanus  bacillus,  they  at 
least  kill  the  germs  which  assist  or  favor  tetanic  intection.  The  degree  of 
the  bruising  of  the  tissue  is  in  tliis  connection  of  extreme  importam^e.  It 
would  apiH:'ar  that  anything  which  lowers  the  vitality  of  the  tissues  and 
prevents  tlie  projier  action  of  tlie  phagocytes  favora  the  infection. 

Infectiou  without  inoculation  probalily  does  not  occur.  As  already 
statetl  in  my  piwious  artiele»  the  so-railed  idiopathic  and  rheumatie  crises 
of  tetanufl  are  pmbubly  to  be  ex  plaint^  by  the  location  of  the  infecting 
wound,— tlmt  i>i.  that  tlie  latter  occurrnl  in  some  concealed  situation,  or,  as 
is  not  infrecpiently  the  (ase,  that  the  original  wound  has  liealed  and  been 
forgotten  by  the  patient  by  the  time  the  syrai)toms  of  tetanus  make  their 
ap|K:^rance.  Gnelpa's*  suggestion  that  idiopathic  tctnuus  may  be  due  to 
infection  from  tlie  intestinal  traet  appeai-s  to  be  negatived  by  the  oljservation 
of  Fermi  and  Perutissi  ^  that  the  tetanus  toxins  are  quickly  destroyed  by 
the  intestinal  mucous  membrane. 

luasuHirh  as  tetanus  is  Imvond  all  doubt  an  iufeetious  disease,  it  is  not 
surprisirjg  that  instances  of  cr>utagi<Mi  from  man  to  man  oo-asiooally  otK-ur. 
Indeed,  a  considerable  numl>cr  of  such  cases  arc  tin  ivcord. 

The  unquestionable  success  which  has  attcudt-d  the  use  of  antitoxin  in 
diphtheria,  as  well  as  the  incrensing  numlier  of  cas*'S  of  tetanus  reported  in 
the  literature  as  having  been  treated  eucoessfully  by  antitoxin,  estimated  by 
Lambert  at  20.57  per  (X^nt.,  make  it  necessary  to  give  this  method  of  treat- 
ment extended  consideration. 

In  1890  Kitasato  attempted  to  make  animals  immune  to  tetanus.  His 
attempts  by  means  of  repeated  inoi^ulations  of  attenuated  virus  failed  to 

>  Bruscbeitmi^  Centmlblatt  fiir  Brtkteriuk>j;Jt%  1891,  S.  15. 
'  Journal  dc*  Mtnimne  du  Puris,  Jumiary  13  and  20,  1889. 
'  Zcltachrift  fiir  Hygienej  Bd.  xvi. 
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yield  a  satisfactory   result.     However,    by   applying   the   method   whic! 
Bebriug  bad  dcvisKl  in  TexperimeutA  witli  diphtheria,  he  fiuaily  siiecee^locJ 
He  first  injected  a  middle-sized  rabbit  with  0.3  cubic  centimetre  of  the 
fikrate  of  tcoaiiiis  culture  subcutaneout^ly.     Immediately  afterwards  he  in-^ 
jccttiJ  into  the  sauie  area  three  cubic  centimeti"es  of  a  one  per  cent,  solution 
of  iodine  trichloride.     In  twenty*  four  houi"s  the  same  dose  of  iodine  tri- 
cliluride  was  iigain  adniiuisterwl.     In  Ibrty-eight  hours,  some  symptoms  of 
tetanus  infection  having  appwircd,  the  dose  of  iodine  trichloride  was  again  ' 
repeated,  and  twice  thereafter;  in  all,  five  doses  were  administered  before 
the  tetanic  symptoms  finally  disapin^arcd.     The  animal  was  entirely  well  in 
ten  days,     Ou  the  fourteenth,  etj^htcenth,  and  twenty -fifth  days  large  doses 
(fmm  two  to  three  cubic  cc^n  timet  res)  of  tetanus  culture  were  administered 
with  negative  results.     Two  control  animals  wliich  received  but  a  moderate 
dose  of  the  culture  died  in  a  few  days.     This  methotl  was  succi^ssful  in  pro- 
ducing immunity  in  forty  per  cx^nt,  of  the  animals  experiment  til  u|x»n,  and 
this  immunity  persisted  for  two  mouths.    Exj>eriments  w^ere  further  made  to  | 
render  other  animals  iiumiiue  with  tlie  blood  of  iiumunizeii  rabbits.     Kita- 
sato  injectttd  liquid  bloo*J,  before  coagulation,  into  tlie  alxlotulnal  i'uvity  of 
mice,  which,  with  amtrol  animals,  wem  subsequently  inoculated  witli  tetanua 
bacilli,  and  in  such  a  dose  that  the  control  animals  die*!  iu  thirty-six  hours; 
the  others  remained  immnue.     The  serum  also  revealetl  therapeutic  proper- 
ties.    An  animal  could  be  infectetl  w^ith  tetanus,  and,  atler  symptoms  had 
appeared,  successful  results  were  obtained  by  injcctini^  the  scrum  into  the 
aNlominal  cavity*     Kitastito  further  proved  that  when  the  filtrate  of  tetanua 
enltnre  is  mixed  with  the  sernni  of  the  tetanus-immune  rabbit  it  fails  to 
kill  the  mice,  while  control  animals  jH-rish,     Behrin^  exjierimented  exten- 
sively in  the  same  field,  and  found  that  imiine  tricidoride  addetl  to  his  car-  ^ 
bolized  tetanus  culture  in  increasing  doses  maile  the  culture  less  and  less 
virulent,  and  finally  innocuous.     Rabbits  which  survived  injections  of  this 
mixture  were  able  to  stand  more  than  the  minimal  dose  necessary  to  kill 
control  animals,  and  thus  attainetl  a  certain  detrree  of  immunity  which, 
through   further  inoculation  with  the  culture-fluid,  became  greater  and 
gn:'ater.     Beluin^  and  Schnetz  later  demonstrated  the  possibility  of  thus 
immunizing  horses  and  shwp. 

More  interesting  tlian  all,  however,  are  the  combined  researches  of  i 
Briegcr,  Kitasato,  and  Wassermann.  To  begin  with,  they  noted  that  when 
they  attempte<l  to  ^row  the  tetanus  bacillus  in  a  watery  infusion  of  thymus 
gland  they  were  only  tKt^asiuually  suc^-essfuL  They  then  miule  the  i^mark- 
able  observation  that  the  tetanus  bacillus,  though  it  grew  in  thymus  infusion,  J 
faikx-l  utterly  to  develop  spores.  Even  when  they  submitted  the  cultures  to 
the  inculjator  for  as  long  a  period  as  fourteen  days  the  result  did  not  varv. 
However,  wdien  tliese  sporeless  bacilli  were  tmnsferred  to  other  culture-media 
ihoy  again  developed  siK>r(»s,— that  is,  the  tetanus  Imcillns  simply  loses  the 
power  of  sporc^bearing  while  in  the  tliymus  infusion.  These  investigators 
then  followed  up  this  discovery  by  inoculating  animals  w^ith  cultures  made  ifl 


TETAKt'S. 


1275 


I 
I 
I 


I 
I 


I 


thymus  iufnsion,  with  the  result  that  they  were  able  to  produce  immunity 

in  all  of  the  animals  experimented  upon.  While  the  trichloride  in^jthod 
yielded  forty  per  cent,  of  immiinizotl  animals  with  the  immunity  persi.sting 
for  two  months,  the  tliymos  method  yield td  immunity  iu  one  bundreii  jjcr 
cent.,  and  at  the  end  of  four  mnnths  this  immunity  was  as  marked  as  ever. 

Behritig^  Frank,  Kitisato,  and  Tizzoni  and  Cattani  were  sueeeasfnl  in 
confeiTiug  immunity  upon  otlicr  animals  by  the  injection  of  immunized 
serum.  Tliey  all  demonstrated  also  that  this  serum  possessed  in  addition 
eurative  propei-tit'^, — that  is,  animals  in  which  tetanus  had  been  {>ix>dueed  by 
iuoculatiou,  and  wbieb  were  afterwards  treated  by  injections  of  inununized 
serum ^  recovered,  while  control  animals  perished.  Furtlier,  they  all  found 
that  tlie  dose  required  to  effect  a  cure  was  far  greater  than  that  neeessary 
to  bring  about  immunity* 

Inasmuch  a^  tlie  quanlity  of  serum  whicli  could  \ye  derived  from  mice 
and  rabbits  was  obviously  too  small  Uy  Lm?  available  in  man,  Behrlug  ex}>eri- 
men  ted  upon  horses  and  sheep.  Even  under  thc^e  circumstance:^  it  seemed 
at  fii^t  a^  though  the  quantity  of  serum  rcnjuired  would  be  too  large  to  \ye 
practiciible.  However,  it  was  found  that  the  serum  of  the  immunized 
animals  increased  in  strength  with  time,  and  Bchring  finally  suceeedecl  in 
imniuuizing  the  serum  of  horscf?  until  it  attaiueti  an  immunizing  value  of  1 
to  ljOUO,()(X>  lx>dy- weight.  Oi'  this  scrum  one  gramme  will  Ije  sufficient  to 
immunize  one  thousand  animals  of  one  thousand  grammes  body-weight 
each  against  a  minimal  I'atal  dose  of  tetanus  culture. 

According  to  Beliring  and  Frank^  and  also  Tizzoni  and  Cattani,  the 
healing  value  of  the  serum  is  from  one  thousand  to  two  thousand  times  less 
than  its  immunizing  value.  Therefore  a  serum  wliicli  has  an  immiuiizing 
value  of  1  to  1,(KX),000  would  have  a  curative  value  of  only  1  to  1000, — 
that  is,  for  every  kilogramme  of  body -weight  one  gramme  of  serum  should 
be  used.  Again,  in  cases  in  which  the  disc^ase  has  already  advancfxl,  or  in 
whicli  the  inlectitfu  has  alivady  produced  severe  symptoms^  a  still  larger 
quantity  wotdd  have  to  be  emf>loyed. 

Of  late  it  has  l>een  possible  to  raise  the  immunizing  equivnlenw  of  the 
serum  of  tlie  horse  to  a  much  higher  degree.  Thus  the  New  York  Health 
De|iartment*  has  furuisln^l  serum  of  the  strength  of  1  to  4tK),000,000. 
**The  tetanus  aulitoxin  is  ppejmred  in  the  same  mnnner  as  the  diphtheria 
antitoxin,  by  inoculating  tlie  tetanus  toxin  in  increasing  doses  into  horses. 
The  toxin  is  grown  in  bouillon  under  hydrogen,  and  after  ten  or  fifteen 
days  filtered  through  {wrcelain,  and  the  germ-free  filtrate  is  used  for  the 
inoculalions.  The  horses  receive  half  a  cubic  centimetre  as  the  initial  dose 
of  toxin,  and  this  dose  is  increasctJ  as  rapidly  as  tlie  horses  can  st^ind  it, 
until  tliey  supixtrt  st'ven  to  eight  hundred  cubic  centimetres  or  more  at  a 
single  dose.  After  some  months  of  this  treatment  the  blood  of  t!ie  horse 
contains  the  antitoxin  in  sufficient  amount  for  therapeutic  use.     When  the 


^  Lambert,  loc.  cit 
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aiiimiils^  temperatures  are  normal  and  they  have  recovered  frani  the  dose 
of  toxiu  liist  given,  they  are  liled  into  attTile  flasks  and  the  serum  col- 
lected. The  serum  contains  the  autitoxiu,  and  is  tested  on  white  laioe  or^ 
guiuea-jii«^>5.**  A  sexiim  of  1  to  40(J,(}00,0{)0  is  one  **  which  will  |in>- 
tec't  4UO,0(>0,000  grammes  of  white  mice  against  a  three -t4>-l'our-tlay  lata! 
dose  of  tetanus  t4jxiii.  Reckoning  in  antitoxic  units,  twenty  cubic  centi- 
metres of  serum  will  contain  eight  Uiousaud  antitoxin  units,  an  antitoxin 
unit  in  tetmus  being  the  amount  of  serum  uccc^ary  to  protect  one  million 
grammes  of  test-animal. 

Aflmiuhfraiion. — **  The  serum  is  supplied  in  twenty*cu hie- centimetre 
bottler,  and  should  be  injected  in  from  ten-  to  t went y-cubic-eenti metre  doses. 
In  SGN^ere  cases  the  patient  shuuld  rec^nve  Hfty  cubic  centimetres  in  the 
first  twenty-four  or  thirty-six  houi^,  and  these  ten-  to  twenty-cubic-centi- 
metre i]os(»s  repeated  once  or  twice  each  day  during  tlic  following  four  or 
five  days  or  longer,  accoi\ling  to  the  course  of  the  disease.  The  circular 
aoeompanying  the  bottles  explains  fully  the  proper  method  of  procc^dure,'^ 

It  Is  cxtrenielv  proliable  that  the  antitoxin  does  not  directlv  destroy  the 
tetanus  |>ois<_m.  It  appeal's  to  prevent  tiic  destructive  action  of  the  toxin 
on  the  nerve-c^lls.  In  all  probability  it  immunizes  those  nerve-cells  which 
have  not  yet  l>een  destroycil  or  seriously  dama^sTwl  by  the  toxin.  It  can  be 
readily  seen  that  it  is  of  the  utmost  importance  to  use  the  antitoxin  at  the 
earliest  possible  m6ment  and  in  large  amount.  As  stated  alx)ve,  it  has  been 
shown  that  the  curative  value  of  the  aTititoxin  is  from  one  thousand  to  two 
thousand  times  Icr^s  than  its  immunizing  value,  and  it  can  theix*fore  lie 
iTadily  understood  why  the  dose  should  be  large.  It  is  of  practical  ini|K>r- 
tance  to  remember  that  tlie  employment  of  the  serum  has  not  been  found  to 
Im?  in  any  way  injurious.  Thus  far  no  contra-indit^tions  to  its  use  have 
been  di  strove  red. 

Treatment  of  the  Wound. — We  are  always  confronted  by  the  knotty 
pro!jlem  pn_'S(?nted  by  the  wound,  Evi'ry  [mssible  methiid  of  dealing  with 
it  seems  to  have  bern  praettse<l,  witlj,  in  tlie  vast  majority  of  crises,  a  nega- 
tive result.  Let  us  analyze  the  condition  of  the  wound  in  the  light  of 
recent  clevcloj^ments  and  see  what  indii-ations  present  themselves.  Guelfja 
concludes  that  **  during  the  first  man i testations  of  tetanus,  at  leasts  the 
mrdtiplication  of  the  microbe  is  limited  to  the  site  of  the  infection,"  and 
that  "it  is  only  later  and  quite  raa^ly  that  the  bacillus  becomes  generally 
diffii-^ed  through  the  organism."  He  n\m  points  out  that  the  bacillus  is 
always  to  be  found  in  the  dw'ix^r  pitrtious  of  the  wound  ;  and  this  fact 
seems  to  have  an  especial  significance*  It  certainly  suggests  that  from 
the  suj>erficial  portions  of  the  woimd  t!ie  haeillus  is  soon  expf«lli*d  by  the*  J 
defensive  [>rowss  of  diseliarge  and  suppuration,  while  in  the  di-epcr  jwr- 
tions  of  the  wound,  n_^ady  escape  nut  1mm ng  )x>ssible,  the  bacillus  Ls  retained 
sufficiently  long  to  mature  and  secrete  its  ptomaines.  The  verv  conditions 
deinarulcd  ljy  this  view  are  prcsenti^l  in  the  kinds  of  wounds  most  fre- 
quently found  in  tetanus.    The  punctured  wound  permits  the  lodgement  of 
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the  genu  deep  within  the  tissues,  with  but  a  narrow,  sinuous,  and  readily 
obstructtnl  i>utlet.  The  lacerated  wound  aiul  the  deej*  Iruru  expose  intcr- 
niusc^uliir  septa,  open  up  the  s!i<-aths  of  nerves,  tenduiis,  and  joints,  and 
permit  of  the  estahlishment  of  numerous  and  tortuous  tracts  of  infection, 
I^istlVj  successful  inoculation  in  animals  is  made  not  by  rubbing  the  virus 
upon  an  abraded  surfiiee,  but  by  intrtKlncinf];  it  beneath  the  skin,  into  the 
sheaths  of  tlie  nerv^es,  and  beneath  the  dura  of  the  brain* 

H  these  inferenci's  1)0  con-eet,  the  first  indieatiun  for  ti\?atment  is  very 
clear.  Upon  the  very  earliest  signs  of  tetanus  the  wound  should,  other 
things  King  efptiil,  l)e  fi^y  incised  and  itn  innermo.st  recesses  exposed. 
The  wound  should  l>e  curetted,  the  tissues  fi^^ly  rehascd,  and,  if  nc^eessary, 
deep  excisions  of  tissue  made.  These  directions,  of  coni'se,  cannot  apply  to 
e\'ery  individual  (*iLse,  but  nuist  I>e  adopted  nerording  to  eireumstances. 
Guclpa  culls  especial  attention  to  the  lact  tliat  it  is  in  the  thrombi  of  veins 
coming  from  the  wound  that  the  princijjal  nidus  of  tlie  inierobe  is  fretjuently 
found.  The  opemtion  being  completed,  the  wound  may  be  swabbed  with 
LugoFs  solution  or,  better  still,  with  a  one  per  cent,  solution  of  iutlide  tii- 
ehloride.  A  very  strong  s<ilution  of  sublimate — from  five  to  ten  parts  in  a 
thousand  (Gtielpa) — may  also  be  used.  Abundant  and  fiTH|uent  irrigation 
should  be  thorough ly  practised.  The  surgical  interference  should,  however, 
be  judicious  in  the  extreme,  and  should  be*  limited  to  tlie  free  opening  up  of 
the  wound,  the  excision  of  ragged  edges  and  sloughs,  the  removal  of  clots 
and  thr^imbi,  and  thorough  washing,  the  wound  being  kept  open  so  that  die 
washing  can  be  repeated  at  intervals.  Recoveries  have  oceasionaUy  occur rtd 
after  nerve-stretching  and  even  amputation,  but  certainly  in  the  present 
state  of  our  knowledge  nerve-stretching  has  nothing  to  recommend  it,  while 
amputation  is  probably  rarely  justified.  It  should  be  rcmemberetl  tliat  the 
average  ease  of  tetanus  comes  under  medical  care  after  the  symptoms  are 
fully  develoin:^!  and  when  some  degree  of  general  infection  has  taken  plact\ 
Unless  indieateil  upon  general  surgical  grounds,  amputation  shouhl  not  be 
pratrtisetb 

Inasmuch  as  watery  infusion  of  the  thymus  gland  has  such  a  remarkable 
power  in  inhibiting  the  growth  and  development  of  the  tetanus  bacillus,  it 
would  l>e  perfectly  proper  to  practise  sulK'utane<>us  injwtions  of  strong 
thymus  infusion  whenever  the  antitoxin  cannot  l>e  obtained.  This  remedy 
was  original ly  suggeste<l  by  me,  and  I  orn[*loyed  it  in  erne  case,  but,  un* 
fortunatelv,  five  days  had  already  clapsiKl,  and  the  trial  was  unsuccessful. 

The  injection  of  a  one  yier  cent,  solution  of  carbolic  acid  subcutancously 
(Bacelli's  treatment)  is  us^Joss  and  inipliiloso]>hieal.  Carbolic  acid  exercises 
little  or  no  influence  on  the  toxin.  A  five^tenths  per  cent,  solution  of 
carl>olic  acid  is  useil  to  pi'eserve  the  toxin  in  the  lalwratory. 

As  regards  the  excessive  sweating,  this  does  not  seem  to  call  for  special 
interference.  Tt  is  not  tmi>ossible  that  the  toxin  may  in  part  l)e  eliniinateil 
in  this  way.  Excretion  of  the  puiniou  by  the  kidney  shoidd  also  be  favored 
by  the  free  administration  of  liquids. 
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Definition. — Tetany  is  a  disease,  probably  toxic  in  origin,  whicb  is 
cbamcterizal  by  attacks  of  intermittent  tonic  cramp  of  tbe  voluntary 
museles,  symmetrical  in  distribution,  affecting  esiiecially  the  muscles  of  tbe 
extremities, — most  iVc^piently  those  of  the  hands  and  forearms,  causing  the 
hands  to  assume  tlie  iKJsitiun  of  the  **  writing''  or  *'  olistetric  liand/* — to- 
gether with  abnormal  response  of  the  nerves  to  mechaniail  and  electrical 
stimulation.  Quite  a  nnml>er  of  synonyms  exist  for  tetany,  among  which 
the  following  are  the  must  important ;  tctanilla,  intermittent  tetanus,  and 
pseudo-tetanus. 

Etiology  and  Pathology* — Tetany  is  an  exceedingly  obscure  disease. 
It  is  rarely  met  with  in  this  ot>untiT*  In  Europe  it  is  iu  certain  cities  quite 
common,  and  not  infrccjueutly  occurs  in  an  ej^idcmic  form.  It  is  not,  how- 
ever, equally  distributed,  nor  is  it  always  present  in  the  same  locality.  For 
instance,  frequent  mention  of  tetany  is  made  in  tlie  literature  of  Paris  be- 
tween the  years  1830  and  IStiCK  Substxjuent  to  18G0,  however,  the  subject 
of  tetany  c*^asiJ  to  recur  in  the  Paris  writings,  and  it  is  only  fair  to  assume 
that  tlie  tlisi^^ase  had  btX'omc  eitljer  very  rare  or  had  disappeanxl.  Charcot, 
who  hatl  se(^n  some  castas  in  early  life,  observal  none  in  after^years.  In 
Vienna,  on  the  other  hand,  where  it  has  been  much  studied  for  the  last 
fiftci'n  years,  it  seems  to  have  been  previous  to  this  jiericjd  very  infrequent 
Again,  Hchulze,  who  had  had  abunduut  opj>ortunity  to  study  the  disease  in 
Heidellwrg,  saw  in  bis  subsi^ucnt  expfTience  at  Bonn  no  cases  for  the  finst 
four  years,  and  after  this  time  observed  it  only  vevy  infrcquenily.  The 
exf>erienee  of  Bruus  is  also  very  interesting.  Of  four  thousand  cases  of 
nervous  disease  observed  by  him  in  IIaml>urg  during  a  perioil  of  ten 
years,  twelve  only  were  cases  of  tetany.  These  occurred  in  an  epidemic, 
supposedly  from  gastru-intestiual  autf>-intoxication. 

As  regards  ebildreu  it  is  quite  well  established  that  the  lower  classes 
and  those  wliose  hygienic  surroundings  are  bad,  are  most  frequently  at- 
tacker! by  tlie  disease.  Tetany  is  of  such  varied  origin  as  to  suggest  that 
its  detailed  pathology  is  not  always  the  same.  Thus  it  occasionally  follo^*^ 
infectious  fevers,  such  as  measles,  scarlet  fever,  and  influenza.  At  other 
times  it  is  associated  with  gastro-intestinal  disturbances^  indigestion,  diar- 
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rlioea,  dilatation  of  the  stomacb,  and  the  presence  of  worms  in  the  iutesline. 
Tetany  also  fret|iiently  occurs  aasoeiatetl  witli  rickets*  It  is  likewise  met 
with  in  pregnant,  puerperal,  and  mireinjiT  women  ;  at  times  it  is  attriljiitc<l 
to  eatiliin^  cold,  to  rheumatism,  to  emotiunal  disturbauces,  and  to  physieal 
over-exertion.  In  exeeedinglj  rare  inst:inces  it  has  been  seen  to  follow 
poisoninj^  with  ergotj  h^ad,  alcoliol,  and  even  the  administmtion  of  cliloro- 
form.  Again,  one  of  the  most  remarkable  facts  eoimectetl  witli  the  suhject 
of  tetany  is*  that  a  syndrome  whi eh  api^eai's  to  be  in  every  way  identieal 
with  that  of  true  tetany  uot  iufi-equently  ftdlows  total  extirpation  of  the 
thyroid  f^land.  TImt  this  h  in  reality  a  form  of  true  tetany  ohservers  al- 
most without  exceptifm  admit.  Finally,  tetany  has  in  %'cry  rare  instances 
been  found  in  association  with  various  nervous  diseases,  such  as  Graves's 
disease,  syringomyelia,  and  braiii'tumor.  Of  seventy-two  American  cases 
collei^ted  by  Griffith,  thirteen  occurnxl  In  cliildren.  Tiny  were  ascribed  to 
such  causes  as  digestive  disturbances,  dilatation  of  the  stomach,  rlienmatismj 
exp«»sure  to  cold,  diphtheria,  extirpation  of  the  thyroid  gland,  and  adenoid 
growths  of  the  pharynx. 

In  view  of  the  lack  of  accurate  knowledge,  it  is  somewhat  difficult  to 
formulate  a  theory  of  the  disease.  The  relation,  however,  whicli  exists  be- 
tween tetany  and  total  extirpation  of  the  thyroid  gland  is  worthy  of  tliought- 
ful  consideratiun.  Without  pausing  to  disimss  the  physicdogy  of  the  thyroid 
gland  in  detail,  it  will  suffice  to  point  out  that  from  all  we  know  the  in- 
ference is  justified  that  the  thyroid  gland  secretes  a  material  which  is  indis- 
]>ensable  to  the  maiutc^nanee  of  normal  nutrition  and  normal  nerve-func- 
tion. How  this  material  acts  is,  of  course,  a  matter  of  siieculation.  Evvald 
is  of  tlie  opinion  that  it  is  protective  ti>  the  nervous  elements  by  being  anti- 
toxic to  the  products  of  tissue  metabolism.  Whatever  the  method  of  its 
action,  there  can  l>o  no  doubt  that  it  is  protective,  and  if  protective  against 
the  prochicts  of  ordinary  tissue  melalmlism,  why  not  also  against  other 
toxic  agents?  That  toxin  of  one  kind  or  another  plays  a  rdie  in  tetany 
seems  extremely  probable.  In  what  other  way  can  we  expkiin  tfie  relation 
of  the  infectious  fevers  or  of  gastn>inti^tinal  diseases  to  tetany?  Further, 
the  rSies  playetl  by  pregnancy,  hy  the  piierperiura,  and  hy  lactation  also 
assume  a  new  character  when  viewed  from  the  stand-pt>int  of  intoxieation. 
The  aasociation  of  tetany  wilh  intestinal  worms  will  bear  a  simihir  inter- 
pretation. All)n  lias  advant^^I  (he  view  that  tlie  worms  excrete  substances 
wliieh  are  poisrmous  to  their  liust,  and  there  is  nothing  inherently  improb- 
able in  tliis  explanation. 

All  of  the  facts  in  I'egartl  to  tetany,  it  appears  to  tlic  writer,  can  I>e 
reci^Jieiled  hy  supposing  that  tetany  occurs  by  reason  of  some  impairment 
of  the  function  of  the  thyroid  gland,  so  that  the  latter  is  no  longer  able  to 
protect  the  organism  against  tetany-prodiicing  toxin.  It  does  no  violent^* 
to  the  facts  to  further  si]|)}iose  that  this  impairment  of  function  is  directly 
related  to  insufficient  and  impro])er  food  and  bad  hygiene.  Certainly  the 
fre^juent  association  of  rickets  with  tetany  seems  to  bear  out  such  a  view. 
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Symptome. — The  disease  is  ushered  in,  as  a  rule,  by  vague  [jams,  a 
general  sense  of  uneasine&s,  and  a  feeling  of  weakness  and  9tiifne:?s  in  the 
iniis<*les,  generally  most  mark^'cl  in  the  arms.  The  duration  of  tliese  symp- 
toms, which  cojistitutesa  proilromal  period,  is  usually  short,  sometimes  only 
a  few  hours.  The  i?tage  of  museidar  contraction  begins  almost  always  in 
the  up|>er  extremities,  espeeially  in  the  fingem,  and  thence  spreads  up 
tlie  foiTarm  and  arm.  Later  I  lie  lower  extremities  also  show  sijrns  of 
rigidity.  Tlie  muscles  of  the  flexor  groups  are  most  afiet:'ted,  thus  causing 
eharaeteristic  positions  to  be  assimiefL  In  many  cases  the  spasm  is  limited 
to  the  hands,  and  no  symptom  of  iovoJvement  elsewhere  may  be  note<i, 
save,  perhaps,  tiiat  the  patient  may  complain  of  vague  drawing  pains  in  the 
legs.  The  fingers  become  flc-xed,  generally  assuming  the  position  of  the 
writing  hand  ;  Troussetiu  com|iaral  the  position  to  that  of  the  obstetric  hand. 
The  writing  or  obstetric  hand  does  not,  however,  invariably  obtain.  The 
hand  may  be  clinched,  or  the  fingers,  on  the  contraiy,  may  be  ojiened 
out  and  spread  apart.  This  latter  position  is,  however,  extremely  i*are.  In 
exceptluual  crises  the  cranip  may  Ixj  liniited  to  a  single  digit. 

The  fingers  having  assumed  the  position  in  the  writing  hand,  tlie  trrist 
next  becomes  flexed.  Then  the  forearm  may  be  flexed  uj.ion  the  arm  and 
tlje  arm  adductal  to  the  shoulder.  If  the  sjiasra  involves  the  foot,  the  toes 
bet'ome  flexed,  tlie  foot  anlicd,  and  the  k»gs  extendijd  upjn  the  thighs.  The 
attack  comes  on  gradually.  It  may  last  a  few  minutes  only  or  may  persist 
severjl  hours  or  even  days*  It  may  recur  on  the  same,  the  next  day,  or 
after  several  days.  During  the  interval  between  the  attacks  the  |iatieut 
feels  comparatively  well,  save  that  he  may  complain  of  slight  pain  and 
stifihess  in  the  muscles.  During  the  hcMght  of  the  spasm  the  atfected 
nnis<Jes  beajme  very  firm  and  hard  and  are  somewhat  sensitive  to  pressure. 
The  degi'ee  of  the  sjmsm  varies  in  different  Leases.  The  contraction  of  the 
muscles  is  at  times  so  slight  that  the  patient  can  overcome  it  temporarily  by 
his  own  voluntary  cflorts.  At  other  times  it  is  so  severe  as  to  resist  the 
efforts  of  the  physician  to  extend  the  joints  during  his  examination.  In 
addition  to  the  muscles  of  the  extremities,  those,  of  mastication  may  in  rare 
rases  l>e  involved,  and  more  rarely  still  the  muscles  of  expression  may  be 
aflecte<].  The  spasm  has  also  been  known  to  invade  the  muscles  of  the 
trunk  and  neck.  Even  tlie  tongue  may  be  involvetl,  and  the  fact  that 
some  [jatients  complain  of  difti<"nlty  in  swallowing  would  suggest  involve- 
ment of  the  pharyngeal  constrictors.  Involvement  of  the  orbiculaiis  jial- 
pebrarum  has  also  been  met  with,  and  this  is  likewise  true  of  various  muscles 
t>f  the  eyehalL  The  frequent  occurrence  of  severe  spasm  of  the  larynx 
haves  no  doubt  as  to  the  involvement  of  the  muscles  of  this  organ.  In- 
deed, laryngo-spasm  is  a  not  infrequent  and  serious  accompaniment  of 
tetany. 

The  involvement  of  the  muscles  in  tetany  is  almost  always  symmetrical. 
HowcviT,  cases  in  which  the  spasm  ha^  been  most  marked  or  limitetl  to  one 
side  have  been  repc^rtcd,  though  they  are  very  unusual.     As  a  rule,  au 
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attack  of  spasm  lasts  from  a  fraction  of  an  hour  to  two  hours,  and  some- 
times to  three  hours.  The  duration  is  very  variable.  Even  in  the  same 
case  successive  utUiL-ks  may  difler  greatly  in  this  particular.  Cases  are  occa- 
sionally met  with  in  whirh  the  attacks  last  only  a  few  rainntes.  On  the 
other  hand,  instances  in  which  the  (hi ration  is  very  long — a  day  or  morr — 
have  l)een  reporhxl  ;  but  they  are  very  rare.  Fibrillary  twitching  is  occa- 
sionally obscrvctl  in  the  t-ontmcted  m useless,  but  clonic  movements  almost 
never  occur.  Tremor,  however,  is  quite  common.  In  the  intervals  of  the 
attatiks  muscular  weakness  m<Ji*e  or  less  marked  is  present.  The  length  of 
the  interval  hetweuu  the  attacks  is  also  quite  variable,  sometimes  only  a  few 
hours  ;  at  other  timts  scveml  days  and  often  weeks  intervene. 

In  additioo  to  the  attacks  of  spasm  just  described,  sevend  other  exceed- 
ingly important  symptoms  are,  as  a  rub',  piTseiit.  A  remarkable  symptom 
is  one  that  was  discovered  by  Trousscuu,  and  consists  in  t!ie  tact  that  the 
spasm  may  1:m?  brought  on,  if  absent,  or  may  be  made  more  pronounced, 
if  present,  by  pressure  upon  or  constriction  of  an  afJW/ted  extremity.  For 
instanee,  if  during  a  passive  interval  the  arm  be  grasix^l  in  sueh  a  way  that 
the  finger-tips  of  the  physician  forcibly  compress  the  nerves  of  the  inner 
aspect  of  tlie  arm,  the  chameteristie  cramp  sooner  or  later  makes  its  apj>ear- 
ance.  This  symptom  can  be  elicittKl  more  i^adily  at  ct^'tain  times  than  at 
others.  The  pressure  slioulJ  be  foreible,  and  should  1m?  persistt»d  in  for* 
several  minutes  if  necessary.  When  present,  this  symptom  is  |>athogno- 
monic  of  tetany.  It  is,  however,  by  no  means  always  present,  lieing  absent 
in  from  al)ont  one- fourth  to  one-t!iird  of  tlie  eases.  When  it  can  beelii^iud 
(luring  an  interval  it  is  of  great  value,  inasnuich  as  it  at  once  enables  us  to 
decide  the  nature  of  the  ease.  It  is  also  of  value  in  demfinstrating  the 
existcnei^^'  of  latent  tetany,— that  is,  a  form  of  tetmiy  in  whirh  there  is  at 
no  time  a  clearly  marked  contractu n\  It  is,  perljapa,  worthy  of  mention 
that  the  spasm  prmluef^l  by  this  aitiljcial  means  sometimes  lasts  longer  than 
the  attiicks  wliich  come  on  spontanetjusly.  The  e:xplanati(jn  r^f  this  symp- 
tom— the  Trousseau  symptom,  as  it  is  tilled — is  somewhat  difficult.  It  is 
prol>ahic,  however,  that  the  spasm  of  the  muscles  is  excit<_il  in  a  i-eflex 
manner  by  the  j>r(*ssure  made  upon  the  great  nerve-trunks  of  the  arm.  It 
certainly  t^mnot  l»e  explained  by  interterena^  witli  the  circulation  of  the 
arm  or  by  mei^ianif-al  irritation  of  the  muscles. 

Anf>ther  iTuiarkalile  symptom  has  licx^n  discovered  by  Chvostck.  This 
is  the  extraordinary  suseeptibility  of  the  nerves  in  tetany  to  meeiianiful  im- 
pressions. It  is  an  entirely  different  symptom  from  that  jitst  descril»e<l, 
..ilUld  may  be  present  when  the  Trousseau  symptom  is  absent.  It  is  l>esfc 
demonstrated  in  the  facial  nerve.  If  we  strike  the  face  below  the  zygoma 
and  in  front  of  the  ear  a  blow%  sometimes  lightly,  sometimes  forcibly,  with 
the  finger  or  the  i>crciission  hammer,  we  observe  twitching  of  the  angle  of 
the  mouth,  or  it  may  be  of  all  the  muscles  of  the  fa(»ial  distritmtion ; 
most  frequently  the  reaction  cx:tnsists  merely  of  movements  of  the  angle  of 
the  mouth.  It  is  compamtively  rare  to  have  extensive  facial  response. 
Vol.  v.- 81 
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Like  Trousseau's  symptom,  Clivostek's  symptom  is  not  invarklily 
Indeed,  it  is  important  to  hear  io  mind  tliat  in  childrt-n  it  is  very*  firqi 
absent.  At  times  it  may  be  deraoostrated  in  other  nerves  llian  Ihr  fta) 
for  iDstauce,  in  the  nerves  of  the  extremities.  It  is  not  apt^  bowcvfr^  to 
as  pronownced  hi  the.se  situations  a«  in  the  face.  Exceptions  to  this  ruki 
8aid  to  oeeiir.  Unlike  Trousseau's  symptom,  Clivostck'a  mymptom 
pathognoiiiuiiie  of  tetany.  It  is  occasionally  observed  in  children 
sent  no  evidence  of  tlie  disease  whatever.  Chvostek's  symptom  is  fi 
limited  to  the  nerve-trunks.  The  response  fa  a  blow  upon  the  facial 
may  be  exceedingly  pronounced  aud  yH  tlie  muscles  remain  imohaBgecl^ 
that  is,  their  mechanical  excitability  Ls  not  increased. 

A  third  impoiiant  symptom  of  tetany  remains  to  be  described* 
consists  in  a  greatly  exaggerated  ele<.*trical  excitability  of  the  iienreA.     Tbk 
symptom  was  fii-st  thorouglily  stndictl  by  Erb.    Kxcewiingly  weak 
produce  muscular  contractions  out  of  all  proportion  to  the  nr»rniaL 
dal  closure  tetanus  (€*aCITe)  is  induced  with  remarkable  readine^i* 
dal  closure  contraction  (AnClC)  and  anodal  ojiening  ci3ntraf'tion  (A 
arc  both  easily  obtained.     It  is  also  an  cany  matter  to  elicit  aniMlal  ci 
tetanus  (AuClTe).      Cathodal  opening  contraction  (CaOC)  is  not  iuAn 
qiiently  observed,  and  even  cathodal  opning  tetanus  (CaOTe)  has 
met  with. 

There  are  no  disturbances  of  cutaneous  sensibility  in  tetanT,  no 
tliere  any  other  ncr%'ous  symptoms  except  headache,  which  oceure  not  infc 
queuily.  There  is  no  involvement  of  the  sphincters,  except  in  rar? 
stands,  when  spasm  of  the  vesical  s(>hincter  may  \>e  ob6cr\^ed*  Both 
the  intervals  and  during  the  attacks  the  mind  is,  as  a  rale^  qaite  c4ca& 
Mental  abeiTation  has,  however,  in  rare  instances  Ikx^u  ol>ser\-ed.  F< 
ample,  Friinkel-Hochwart  has  leporttHl  three  cases  of  cxinfusional 
occurring  in  tetany,  Kraepelin  lias  also  reporttxi  several  similar  i 
Examination  of  the  special  senses  does  not,  as  a  rule,  rt*veal  aiiy 
anomaly.  Thus,  the  eye-symptoms  are  usually  unimportant*  As 
stated,  however,  spasm  of  the  ocular  muscles  has  been  reported,  lluiil 
true  also  of  dilatation  of  the  pnpil ;  even  loss  of  light  reai^tion  ba^  been 
with.  Nystagmus  likewise  has  been  observed.  The  eyc-groand  in  ttimaf 
IS  normal,  though  iu  rare  instances  hypeneraia  has  been  noted*  No  anu 
alies  are  revealed  by  the  ear  or  by  the  senses  of  taste  and  smell* 

Pa!ns  variable  in  degi'ee  are  present.     They  are  referred  by  the  pati 
to  the  muscles,  espe<ially  those  affected  by  the  cnntractiircs,     Tbrjr  may 
exceedingly  slight,  and  may  consist  of  mere  seu^tioos  of  tc^nsioo  and  pc 
Ing.     On  the  other  hand,  they  are  exceptionally  so  seven?  as  to  dfi 
relief  by  morphine.     In  some  cases  the  imins  are  so  widdy  dislribiU* 
to  be  quite  pronotmcetl  in  muscles  which  are  not  involved  in  the  8| 
Fii'qucutly,  again,  they  are  so  insignificant  that  tin         !     ?  makes 
tion  of  tliem.     Panesthesia,  such  as  formication  ;  „ht  tmnii 

often  complained  of.     Anaesthesia  is  not  present.     The  iiprve-trmiks«»i 
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rule,  are  somewhat  sensitive,  and  iu  some  infltanoes  even  painful  to  pressure. 
Tender  points  not  related  to  nerve-trunks  are  Boraetime**  ilnmd  upon  the 
limb:^  and  upm  tlie  trunk.     Spinal  tenderneB8  has  also  been  uutiHl. 

During  ihe  height  of  an  attack  the  patient  may  beix^rnc  quite  warm, 
but,  as  a  rule,  the  temperature  in  tetany  i^mains  unaffected.  However,  it 
occasionally  shows  variatioTis  ;  both  rise  of  temperature  and  subnormal  tem- 
perattire  have  been  noted.  Febrile  eouditions  when  present  can  sometimes 
be  explaiiie*!  by  the  existt^nee  of  com  pi  i  eat  ions,  but  there  is  a  residue  of 
cases  in  which  rise  in  temperature  is  Jbuud  which  cannot  be  thus  aix-ounted 
for.  The  res|>i ration  is,  as  a  rule,  unaffecteth  Very  infrequently,  however, 
dyspmea  mav  be  lu^mhieed  by  tlie  involvement  of  the  eh  est  muscles  or 
perhaps  by  the  involvement  of  the  diaphragm.  In  uncomplicated  eases  the 
pulse  is  at  times  dceicledly  inereastxl.  Strani^ury  hits  al^^o  iu  nire  instances 
l^een  noted,  due  doul>tIess  to  participation  of  the  bladder  and  its  sphincter. 
The  urine  may  not  reveal  any  dec-ided  change*  Polyuria,  however,  transient 
in  eharac'tcr»  has  been  observed.  Albumin  hus  in  a  few  instances  Imi^cu 
disin)vered,  the  albuminuria  Wing  in  such  t^ases  gonorally  iutlepuudent  of 
nephritis.  Nephritis,  it  should  be  remenilxired,  occ^isionally  occum  in 
tetany,  and  when  allium  in  is  detected  iu  a  given  case  the  p(»ssible  involve- 
ment of  the  kidney  should  Ix*  C(*nsidcre<L  Among  the  less  frnjuent  condi- 
tions present  arc  acetonuria,  phosphatnria,  and  transitory  glycosuria.  The 
perspiraticm  is  in  some  cases  decidedly  ineiTascd, 

(ELlerna  and  rcilnt^s  in  the  ueighl>orliood  of  the  joiuts  have  ocx^asionally 
been  noted,  as  have  al^^o  hcr[»cs  and  urticaria.  Ran  ly,  tailing  uut  of  the 
liair  and  of  the  nails  or  transverse  markings  of  the  nails  accomjmny  the 
disease.  When  prcsinit,  sui*h  symptoms  as  these  denote  grave  nutritive 
disturbances.  Muscuhir  atrophy  deserves  to  Ik?  meutioiicd  as  auKuig  the 
unusual  symptoms.  Tlic  n.'flexes  in  tetany  show  uotliing  characteristic; 
thus  the  knee-jerks  may  prcs*;nt  almost  any  condiiion.  As  a  rule,  they 
are  normal.  They  may,  however,  be  exaggemteil,  or,  on  the  other  hand, 
though  iufi*equently,  they  may  be  aljsent.  Ankle  clonus  luis  in  a  few  cases 
bi^eu  observed. 

Pathological  Anatomy. — Autopsies  in  tttany  !uive  at  times  yielded 
negative  results  ;  at  other  times,  when  changes  liuve  Ijcen  discovenxl,  these 
luive  been  unessential  and  variable.  Aniung  tliem  may  he  mentioned 
serous  exudation  in  the  cervical  nird  and  in  the  ventricles  of  th^'  brain, 
sclerotic  changes,  spinal  extra-dural  hemorrhage,  atrophy  in  ganglinu  cells 
and  nerve-fibres,  and  proliferation  of  the  neuroglia.  Definite  changes  Ivave 
never  Uxm  observwl  iu  tlie  peripheral  nerves  or  in  the  brain,  while  in  the 
spinal  cord  such  as  have  been  notc^l  have  bwu  fountl  by  preference  in  the 
cervical  enlargement  and  most  frequently  in  tlic  anterior  horns  of  the  gray 
matter.  However,  such  symptoms  as  epilepsy,  polyuria,  and  glycosuria, 
and  the  occasional  occurrence  of  mental  symptoms,  such  as  confusional 
insanity,  prove  to  us  that  the  affection  can  nut  be  limited  to  the  spinal  cord. 
Some  authors,  because  of  the  peculiar  reaction  of  the  nerves  during  life  to 
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nieclmnii-al  and  electrical  excitants,  liave  regarded  tetany  as  a  penjibenil 
disease.  A  mure  conservative  view,  and  perhaps  llie  only  one  which  will 
ret^ancile  tlie  iscanty  facts  in  our  possession,  is  to  regard  the  symptoms  of 
tetany  as  the  resnlt  of  tlic  action  of  a  toxin  or  toxins  upon  the  entire 
nervous  system. 

Duration,   Course,  and  Prog-noBiB.— The  duration  of  an  attack  of 
tetany  is  very  variable*     It  Uisrially  lasts  several  weeks*     Caws  have,  how- 
ever, been  describetl  in  wiiifh  the  entire  disease  was  ehamcteri/AHl  by  but  a] 
single  attack  of  spasm.     lu  such  eas^^s  tlie  paroxysm  may  make  its  ajijjear- 
anoe,  last  several  hours,  and  then  subside  withmit  any  further  signs  of 
the  disease  being  manifksted.     On  tlie  other  liaud,  tliere  are  cases  which  | 
are  exceedingly  prolonginl,  extending  over  several  months;  but  we  must  | 
bear  iu  mind  that  such  long-continued  cases  are  charaeteri/ed  by  mtire  or 
less  long  remissiims,  in  wljich  the  symptoms  are  practically  iu  aUn-auc:*  for 
days  and  even  weeks.     It  is  a  question  whctlier  such  cases  should  not  be  I 
destTitKKl  as  tliose  of  recurring  tetany,  and  not  of  chronic  tetany. 

Infi'tHjucntly   epileptiform   convulsions  coriiplicate    tetany.       It   is  not 
improbable   that  iu  sunic  cases  the  two  discasi's,  epilepsy  and  tetany,  are 
coincident.    In  others,  however,  there  can  be  no  doubt  that  the  epileptiform  I 
seizures  are  dire<.'tly  dependent  upon  and  cloH.'ly  associate^:!  ^^itfl  the  tttany. 

The  prognosis  of  tetany  is,  on   the  whole,  favorable.     The  majority  of 
cases  recover.     Indt^J,  fatal  ones  are  rare.    An  exception  to  this  statement  ] 
must,  however,  be  made  in  tetauy  associated  with  dilatation  of  the  stomach. 
Here,  for  some  uuknnwu  reason,  the  disease  assumes  a  grave  character  and 
frecpiently  terminates  iu  death.     Out  of  eleven  cases,  for  instance,  collected 
by  Fran kel'Hoch wart,  there  were  ten  deaths.     An  exception  must  also  he  ' 
made  as  regards  tetany  wliich  is  the  result  of  thyroid  extirpation.     Here 
a  fatal  outcome  is  also  Uy  uo  means  infrequent.     Cases  of  tliis  kind  are, 
moreover,  especially  unpromising  lieeause  they  are  apt  to  be  associated  with  < 
symptoms  of  myxo:dema. 

The  shortest  and  mildest  cases  of  tetany  are  those  forms  which  follow  ' 
infectious  diseases.  In  children  the  progncjsis  is  largely  based  upon  the 
condition  of  general  health.  It  should  Ite  remcmlKTixl  that  childi-en  not 
iniVequently  die,  not  of  tetany,  but  of  an  assoeiated  disease ;  for  example, 
rickets  or  bowel  complaint.  Not  in fretpiently  persistent  laryngf^al  si>asra  ii§l 
the  factor  which  determines  the  fatal  outcome.  As  ordinarily  ol>s«'rved  iu 
children,  however,  let  us  rcjR^at,  a  fatal  outcome  in  tetany  is  rare. 

Diagnosis. — The   diagnosis  of   letany    is   exceedingly    simple.      The 
characteristic  jiosition  of  the  hands,  the  muscular  pains,  the  Trousseau,  the  J 
Erb,  and  tlie  Chvostek  symptoms,  leave  no  room  for  doubt.     Tetany  is 
readily  distinguished  from  epilepsy,  as  the  attack  t*omes  i>n  less  suddenly, 
the  sjiosm  of  the  muscles  is  tonic,  and  there  is  no  impairment  of  oonscioiis-l 
ness.      Now  and  then   hysteria   simuhitt^   tc^tany.      Here,   however,  tlte ' 
Trousseau  or  the  Erb  symptom  will  eiK)l>le  us  to  differentiate  Ix'tweca 
them  ]  besides,  in  a  case  of  hysterical  contracture  simulating  tetany  it  is 
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improbable  that  the  attacks  would  amir^  and  go  as  do  those  of  tetany,  and 
in  addition  various  hysterical  stigmata  would  in  all  probability  be  present 
and  enable  us  to  at  once  determine  the  nature  of  the  ease.  Orgaiiie  lirain 
and  c<jrd  afil-ctions  in  rare  instances  presejit  symptoms  suiiertieially  retjcrn- 
bling  tetany.  A  close  study  of  tlie  cose^,  however,  should  leave  no  doubt 
a,H  to  the  actual  coiiditious  pi-esent. 

In  a  ease  in  which  tetany  is  snspected,  but  in  which  the  physician  sees 
the  patient  only  in  the  intervals  and  has  not  the  opportunity  of  observing 
Iiim  dtiring  the  spasm,  the  pi't^sence  of  the  Trousseau,  the  Erb,  and  the 
Chv-^ustek  symptoms  will  enalde  him  to  make  a  diagnosis ;  indeeilj  latent 
tetauv — t!mt  is,  tetany  in  w^hicli  a  history  of  spasm  is  absent — can  not  infix?- 
quently  be  thus  discovered. 

Treatment, — In  the  ti-eatment  of  tetany  general  measures  are  fii'st  to 
t)e  applied.  Absulnte  rest  in  bwl  and  a  nuurishing  and  readily  digestible 
diet,  with  occasionally  tepid  s^wnge- bathing,  should  Ijc  instituted.  In  addi- 
tion, a  raild,  constant  galvanic  current  may  be  applied  to  the  affiled 
muscles  once  or  twice  daily.  We  sliunld  devote  oar  attention  especinlly  to 
the  maintenance  of  the  general  nutrition,  and  to  this  end  give  tonics  and, 
if  rickets  be  present,  coil-liver  oil.  Inasmncli  as  we  are  aware  tlmt  many 
cases  of  tetany  have  their  origin  in  gahtro-intestinal  troubles,  the^-e,  if 
present,  should  receive  prom|>t  attention.  The  bow^els  should  be  emptied, 
and  we  slioukl  aim  as  nuich  as  possible  at  intestinal  antisepsis.  This  is  the 
plan  advocated  liy  Oddu.  If  there  be  reason  to  suspect  worms,  an  effective 
anthelmintic  should  be  given. 

To  anitrol  the  muscular  spasm  various  remedies  have  been  from  time 
to  time  a<l  ministered, — e.g.^  bromide,  cldoral,  be!  lady  nun ,  and  hyoseine. 
An ti pyrin  deserves  to  be  (Specially  raentioued  because  it  appears  tu  lye  of 
real  value,  and  tends  also  to  give  relief  to  the  laryngo-spasni,  if  present. 
Evans  rei^unnueutls  Calabar  bean  as  efficacious.  In  bad  cases  chloroform 
has  been  resorted  to. 

Because  of  the  rdle  wdiich  the  thyroid  gland  apjiears  tu  play  in  tetany, 
Brannvell,  Gollstein,  and  others  Ira ve  admin istere<l  thyruid  gland  to  a  few 
cases  witli  iK'nefit.  Tliumas,  however,  who  gave  this  renitily  a  trial  in  a 
diild,  abandcmcd  it,  as  the  patient  appeartd  to  get  steadily  worse.  Not- 
withstandiiig,  it  is  wortliy  of  a  more  extended  trial  In  ehiklreu  it  should, 
of  coui^e,  be  given  in  relatively  small  dfj.^es. 


MARANTIC  THROMBOSIS: 

PRIMARY  THROMBOSIS  OF  THE  CEREBRAL  SINUSES  IN' 
CONNECTION  WITH  GENERAL  MALNUTIUTION. 

Br  PEARCE  BAILEY,  M.B. 


Marantic  thrombosis  of  tlie  cerebral  sinuses,  as  distinguished  frcnn 
sceptic"  or  influmtuatory  thrombusis,  occurs  as  the  result  of  such  exbausthig 
conditions  or  disaisea  as  impair  the  propulsive  power  of  the  heart  or  as 
reuder  the  blo^jd  liable  to  ctmgulatiun  witbiu  the  veasols.  After  death  the 
V'eiua  wbirb  empty  luto  the  sinuses  are  unusually  prominent  aud  filled  with 
dark  blood,  and  the  sinus  or  sinuses  contain  firm,  dense,  jmrtially  organized 
clots  wliich  lie  free  in  the  lumen  of  the  vessels. 

The  symptoms  of  the  condition  fall  naturally  into  three  categories: 
1 J  symptoms  of  the  conditions  which  have  determined  the  thrombosis;  2, 
symptoms  referalile  to  disturbauc*cs  of  eii\-'ulation  in  the  i>artieular  vessel 
whit'h  is  oecludwl ;  3,  symptoms  of  associated  iutra-cranial  lesions. 

The  symptoms  of  the  first  class  are  those  of  the  diseases  which  have 
caused  the  marasmus.  Pulmonary  diseases  and  j>rotractod  diarrhcea  figure 
most  prominently  in  this  respect  Tlie  symptoms  of  the  second  c1a?s  are 
only  rarely  pronounced,  l>eing  most  frequently  niiisked  by  those  of  the 
cachexia.  They  am  most  common  in  the  first  six  months  of  life,  although 
they  are  st)metimes  seen  in  children  of  the  age  of  five  or  seven  or  even  more 
years.  They  are  ushered  in  by  jj^cneral  convulsions  and  rise  of  temperature,  ^j 
Subse(]ueufc  symptoms  are  focal,  and  vary  according  to  the  vessel  which  is  ^H 
the  seat  of  the  thrombosis.  If  it  is  a  vein  of  the  cortex  which  is  affected,  ^* 
thei-c  is  monoplegia  or  licmiplegia  ass<iciated  with  the  ordinary  evidences 
of  cortical  lesions.  If  one  sinus  alone  is  affected,  it  is  almost  anexoeptioa- 
ally  the  sujM^rior  longitudinal.  As  into  this  sinus  empty  the  veins  of  U*e 
nose,  foi"^head,  and  occiput,  its  obstruf^tion  results  in  an  cedema  and  c*»a- 
gestion  of  these  parts,  of  which  the  cliuit^l  manitVstations  ai^e  pain,  bleeding 
from  the  nose,  and  swelling  of  the  forehead,  temples,  and  back  of  tbe  head. 
When  other  sinuses  are  occludtil,  the  occlusion  occurs  as  an  extension  from 
the  superior  longitudinal  sinus,  and  the  symptoms  of  obstructeil  venous 
return  from  jjarts  dniint^d  by  them  are  added  to  the  symptoms  of  superior 
longitudinal  sinus  thrombosis.  Thus  from  stasis  in  the  cavernons  siniLses 
result  various  ocular  ctniditions,  suc!i  as  pain,  oedema  of  the  eyelids,  exoph- 
thalmos, optic  neuritis,  or  palsies  of  muscles  supplied  by  the  oculo-motor 
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oerves.  If  the  thrombosis  reaches  the  lateral  siBus  there  may  be  pain  and 
cedema  over  the  mastoid  prtjcess.  Ass^xiated  cerebml  lesions  are  not  at  all 
uncfvniinnn  in  marantic  thrombosis  of  those  sinuses.  They  consist  in  gen- 
eral a^luma  of  tlie  brain,  ventricular  distention,  softening,  and  meningeal 
hemorrhay^e.  The  octnirrence  of  these  complications  renders  the  clinical 
picture  still  more  obscure,  and  their  exact  diagnosis  is  ordiuarily  impissible. 
The  diagnosis  of  marantic  tlirorahosis  of  the  cerebral  sinuses  dej>end3 
upon  the  consideration  of  general  symptoms  rather  than  ui>on  the  local 
effects  of  obsLrncted  venous  circulation.  If  at  the  end  of  an  exliausting 
disease  the  patient  develops  convulsions  and  an  increase  of  temjierature,  the 
jKis.sibiIity  of  thrombosis  must  at  once  be  thought  of.  If  une<|ui  vocal  signs 
of  hx:al  obstruction  to  the  return  of  venous  blood  are  present,  tlie  diagnosis 
becumes  reasonably  sure.  In  tlie  absence  of  such  evidences  it  is  impossible 
to  distinguish  tlie  trouble  from  cerebral  abscess  or  ear  disease  unless  the 
symptoms  of  these  latter  conditions  are  unmistakable*  In  many  eases 
thrombivsis  is  found  after  death,  although  during  life  uo  sympioms  existed 
by  wliich  it  con  Id  have  been  recognizeth  Tiie  prognosis  is  always  seriuus 
and  dii-ectly  dependent  ujwn  the  prognosis  of  the  caicbectic  condition,  of 
which  the  thruuibosis  is  only  a  secondary  iTsult,  The  treatment  must  be 
d  i  rected  to  vva  rds  tl  i  e  underly  i  ng  (^a  u  se.  Su  rg  i  cal  nieasu  res,  w  h  i  eh  a  re  so  m  e- 
times  etfectnal  in  thrombosis  of  septic  origin,  are  of  course  unavailing  when 
the  vascular  condition  is  dejiendent  upon  malnutrition. 


ACROMEGALY. 

By  SOLOMON  SOLIS-COHEN,  M.D. 


Historical. — Acromegaly  {axpo<;,  at  the  extremity,  and  /ifyat;^  grc&t)> 
pachyacria,  or  Marie's  disease,  was  first  described  by  P.  Marie  *  in  1885, 
from  cases  studied  in  the  wards  of  Cliarcot  at  the  Salp^trifere.  Its  litera- 
ture has  been  steadily  growing,  among  the  most  important  communica- 
tions being  the  theses  of  Souza-Leite,  published  in  1890,*  and  of  Hinsdale,* 
published  in  1898. 

Fix)m  the  very  nature  of  the  affection  it  is  not  likely  to  be  seen  or  rec- 
ognized in  children  save  in  rare  instances,  and  its  special  pediatric  literature 
is  therefore  scanty. 

Moncorvo  *  records  a  case  associated  with  microcephalus  in  a  female  in- 
fant of  fourteen  months.  Rake*  described  a  case  of  doubtful  diagnosis 
occurring  in  a  negro  boy  aged  ten  years.  McGregor's*  case  of  unilateral 
hypertrophy  of  the  extremities,  with  spinal  curvature  and  facial  deformity, 
is  likewise  doubtful.  Hinsdale  alludes  to  four  published  cases  in  which 
the  age  at  the  onset  of  the  disease  was  under  ten  yeai^,  and  nineteen  cases 
in  which  it  was  between  eleven  and  twenty  yeare.  The  cases  of  macro- 
diictylia  accumulating  in  literature  are  of  various  pathologic  characters,  and 
no  relation  between  them  and  acromegaly  has  been  established. 

General. — Acromegaly  is  a  trophic  disorder,  slowly  developing  and 
jH^rsistent,  of  unknown  etiology  and  pathogenesis,  but  probably  belonging 
to  a  group  of  atavistic  or  revereionary  tropho-neuroses.  It  has  a  close 
association,  not  yet  satisfactorily  explained,  with  morbid  alterations  of  the 
thyroid  gland  and  of  the  pituitary  body,  with,  in  some  cases,  persistence 
of  the  thymus.  It  has  been  conjectured  that  some  internal  secretion  may 
W  at  fault ;  by  excess  causing  toxajmia,  or  by  deficiency  permitting  it 
through  failure  to  neutralize  deleterious  metabolins,  but  as  yet  this  is 

*  Mario,  Revue  de  M6decine,  1886,  t.  vi   p  297  et  seq. 

»  J.  1).  de  Souza-Leite,  De  I'Acromegalie,  These  de  Paris,  1890. 

*  iiuy  Hinsdale,  Acromegaly,  Boylston  Prize  !Essay,  Medicine,  Chicago,  June,  July, 
Au^u*t.  and  September,  1898. 

*  Kovuo  mensuelle  des  Maladies  de  I'Enfance,  t.  x.  p.  549,  1892. 

*  BHlUh  Mwlical  Journal,  March  11,  1893,  p.  518. 
♦VU»*^^^w  Medical  Journal,  1894,  vol.  xli.  p   189. 
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merely  guesswork.  The  affbetioo  is  rliaraeterJzed  by  extensive  tissue- 
clmugcs,  eliieily  hyperplastic  or  sclerotic,  the  most  evident  \mng  haixleiiing 
of  cartilage  and  uvergrf)Wth  of  bone  and  uf  relati'd  sdft  part^.  The  jirin- 
cipal  chanj^es  atfect  the  lace,  the  spinal  lolnmn,  ami  the  extrtniiities,  giving 
rise  to  a  charaeterifstic  physiognomy,  to  L*er\^ico-dorsal  kyphosis  with  com- 
|KUi?iatory  lordosis,  and  to  rnlargenuajt,  chiefly  broadening,  of  the  hands 
and  fcL't;  but  any  portion  of  the  bony  or  eartilagio<ins  skeleton,  with  its 
overlying  tissues,  niuy  be  involved.  Vascular  and  other  growths  are  often 
prest^nt*  The  skin  of  the  affected  parts  is  tHjarsc*,  thick,  hard^  and  greasy ; 
pignientiitiou  is  not  infretpient.  Macroglossia  is  a  eomuion  aceynipaui- 
ment.  The  heart  and  vessels  ai^  fi^Hpjcntly  alfwtcNl,  the  latter  becoming 
hardened,  enlarged,  and  tortuous.  Venous  varicosities  arc  more  marked 
and  more  frequent  than  arterial  changes.  In  Rime  instanttes  the  lyniplmtic 
system  is  likewise  involved,  both  glands  and  vessels  jKiiiicipatiiig;  the 
visceral  (sympathetic)  nervous  system  soDictimes  exhibits  marked  lesions, 
polyneuritis  lias  btx^u  demonstrated,  and  visceral  changes  in  general  have 
l>een  funnd  in  advanced  cases.  Secretions  are  dtsturlxxl,  but  nut  always  in 
the  same  manner.  Paiu,  disturbances  of  special  senses,  and  otiicr  functional 
disurders  arise  in  accordance  with  the  degree  and  distribution  of  siiecial 

|.     lesions. 

I  Symptomatologry. — ^At  first  acromegaly  was  sujiposed  tn  be  a  com- 

paratively rare  aflection»  but  In  the  last  ten  years  instances  have  l>een 
recortled  in  snch  unmber  that  reports  of  single  cases  no  hmger  attract 
attention,  unless  ibr  stune  imusual  icatnre,  clinieal  or  post-mortem.  I  oIh 
served  in  my  own  jiractice  within  a  period  of  five  years  three  nnd<mhted 
cases  and  twn  douLtfnl  on(s,  and  I  have  seen  prnbalily  twice  as  many  in  the 
praetice  of  <jthers.     Tlie  etirly  stages  of  the  alfectiun  rarely  attract  attention, 

■  and  even  advanced  cases  may  escajM?  notice  and  record  unless  one  is  on  the 
h:M>kout  for  them.  The  characteristic  alterations  of  Ibrm  and  feature  eome 
about  so  gradually  that  they  are  usually  lookeil  uptm  as  simple  ugliness, 
and  neither  the  subject  nor  his  friends  consider  them  a  matter  for  medical 
advice.  When  mHlieal  advice  is  sought,  it  is  for  some  comfAiL^atiou.suchas 
headache  or  polynria.  Oue  of  tlie  most  marketl  cases  (hat  1  have  sctu  is  in 
the  person  of  a  pliysictan  wliom  I  met  at  a  mcdi(jal  gathering  in  the  interior 

H  of  one  of  tlie  Ea^^tern  Atlantic  States*  and  neither  he  nor  tlic  otijer  members 
of  tlie  society  seemt^l  to  have  the  slightest  snspicion  that  his  conLlition  was 
patliologic!.     My  first  case  was  in  the  person  of  a  big  mim  twenty -five  years 

■  ohi/  who  had  lieen  selected  on  ae«?oont  of  his  size  and  supposeil  strength  as 
a  member  of  the  frxit-lwill  team  of  a  New-  England  college,  a  post  from  which 
his  a wkwa Illness  and  tlte  ease  with  w4iich  he  ctaild  be  withstood  by  much 
smaller  men  soon  caused  his  dismis-al.  The  students  had  noticed  in  the 
man  what  may  be  considered  one  of  the  most  cliaracteristic  s)Tnptoras» — 


p.  156. 


ionfi  of  the  College  of  Physicians,  Philadelphia,  lliird  series,  vol.  xiv  ,  1892^ 
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iiaraelvj  tlie  disproportionate  bi'eadtb  of  tbe  Imod  (Fig,  1), — and  grmpbicallr 
des<?rilx'd  it  by  saying  that  "X,  could  not  play  base-ball  heemtm^  if  bo 

forgot  to  turn  \\h  hnmh  eflgewise  when  running  the  ba§ed,  tlie  wind  woqU  | 
blow  him  bu*-'k.'*     Tliis  unaecuuntable  growth  of  the  liands,  nod 
changes  in  the  feet,  are  usually  the  first  symptoms  to  attracl 


Fin.  I. 


^i4e*£liAp«d  hand  witli  sauaME<!'lll£«3  flimt&rs  in  accoinegiLljr.    Mad  *g«d  t««iitx*tt'rv  y*M^ 

Larger  and  larger  sizes  of  gloves  and  of  shoes  become  nexxssarr^  ami  tbfn 
a  larger  hat  must  lie  got  on  ao(K>nnt  of  the  growth  of  Uie  hcsuL  Tbe 
boiiey  and  mrtilagt*s  of  the  face  iuerease  in  size,  the  big  ntisc  firnt  attnirl- 
ing  attention.  The  vertieal  eulurgement  of  the  chin,  with  prolri^oD  of 
the  lower  jaw,  the  lateral  projection  of  the  enlarged  ehwk-lxjncB,  sod  tkf 
pruniinoiice  of  the  superciliary  ridges,  due  Ixjth  to  extemill  thtekcniD^  dad 
to  enlargement  of  the  frontal  sinuses,  cause  a  clianicteristie  phy^iogtiofiiir, 
the  on  dine  of  the  faee  being  an  irret^ular  oval  (liexagon)  with  ungloi  Its 
placing  the  curves,  thus  ftvrniing  a  marked  contrast  with  the  ro<iD«1,  iBona- 
sliaped  faee  of  niyxcedenm  or  en^tinism  and  the  triangular  oi  i  ' '  ^  osteitb 
defornuins  (?^ce  Fig.  2),  with  wliit^li  it  is  most  likely  to  be  cih  L    llie 

tongue  and  lij>s  are  thickened,  and  the  overhanging  of  the  lower  lip  adcb 
to  the  repnlsiveness  of  the  patient's  ap[»earaJioe. 

Usually  the  patient  grows  taller,  too,  but  cases  are  on  rwonl  its 
of  small  size,  as  the  w^onian  whom  I  exhihited  to  the  PhiliuJelphia  CotnilT 
Medical  Society.^     Whether  the  patient  be  tall  or  short,  giant  or  dwmrC 


'  Vide  inft». 
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tlie  thickeniDgof  the  vertebrae  and  intervertebral  cartilages  and  Uie  weaken- 
ing of  the  mustrles  lead  to  t'ervicio-dorHal  kyphosis,  with  eomjK?u&atur}'  lor- 
dosis* At  first  it  may  simply  lx>  0(>ticM?d  timt  the  patient  carries  his  head 
thrust  furwaixl  between  his  shoulders,  as  if  always  looking  down  upon  tlm 
ground  in  front  of  him ;  afterwaitls  the  hunehing  of  the  back  and  tlie 
protrusion  of  the  abilumen  (like  Pmichiuelhi)  become  evident,  and  the^^ 
may  progi-ess  so  far  that  the  ribs  and  the  ert*sts  of  the  ilia  may  overlap. 


Outllneiof  Ibce  In  (1)  acromegalf ,  (2)  myxoedemA,  and  (3)  osteltU  derormanst    (Afkr  MAri«.) 

In  some  cases  the  ribs  themselves  become  raiicb  tbiokeocHl,  so  (hat  the  inter- 
costal spaecs  becume  nearly,  if  not  quite,  oblitoratal,  and  much  reslrietion 
of  the  movements  of  the  chest,  with  eonst^uent  dyspnoea  and  vertitsil  or 
alxlominal  respiration,  ensues.  Eulargemeut  of  tlie  turbinate  bodies  may 
still  further  impetle  respiration.  The  larynx  usually  enhir«^es  and  the  car- 
tilages tbiekeu,  harden,  and  ealcifv  prematurely.  Tlie  voice  may  be  dec»p- 
QW^l  auti  roughenetl  in  eonsequem^e  ;  usually  it  lias  a  pe<ndiar  munotojio. 
The  auricles  also  undergo  thickening,  and  the  e;irs  fre<pieutly  protrude  from 
the  sides  of  the  head.  Tlie  thyroid  gland  may  Ijc  enlargetl  or  may  be  atro- 
phied. The  skin  l»eeonies  tliick,  tough,  and  ctwirse  ;  the  finer  markings  are 
lost  J  the  coarser  dcejJi'ntHl.  Where  motion  causes  wrinkles,  as  on  the  fore- 
head and  acToss  the  alKh>men.  there  are  devehiptHl  great  roundetl  ridges  with 
iiitenTuing  furrows.  Pigmentation,  genera!  or  hjcal,  is  common.  The  nails 
are  thickened,  flattened,  broadened,  striated.  The  hair  usually  grows 
coarse  and  stublily,  and  in  a  man  tlie  arms  and  the  chest  may  be  covered 
with  such  hair.  Varitxisities  of  the  veins,  esipc»cially  in  the  legs,  become 
more  and  moi*e  evident.  The  arteries,  k*ss  evidently,  become  enlarged  and 
fibntid*  The  pulse-mte  is  usually  aceeleratc<l,  but  the  action  of  the  heart 
is  fcxibk%  and  this  is  made  more  evident  up^n  exertion.  While  the  en- 
largement of  the  mus«*les  that  a^'companies  the  other  changes  gives  the 
patient  the  appt^ranee  of  stn?ngth,  this^as  in  the  case  of  tlie  foot-hall  jjlayer 
referred  to,  is  deceptive,  Tliere  is  really  weakness.  Perspiration  is  usually 
excessive  and  oceurs  with  undue  readiness.  Polyuria  is  common^  the  urine 
sometimes  cuntaining  sugar,  less  frequently  albumin.  Phus|ihatm'ia  and 
albumosuria  have  been  observed.  As  a  rule,  digestive  distiirbauees  are  not 
complained  of,  though  usually  there  arc  polyphagia  and  polydipsia. 
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Headache  is  one  of  the  most  frequent  and  distressing  symptoms.  It  i 
becomes  more  and  more  constant  and  intractable,  and  when,  as  often  hap- 
peDS^  visual  dlstm^iances  (restriction  of  the  fields ;  hemianopsia,  oftL'n 
bitcraporal)  be^/ome  suj>eradded,  one  is  jiistifitxl  in  referring  this  to  enlai^- 
II lent  of  the  pituitary  body.  Optic  atrophy  has  been  observed.  Cases 
with  exophthalmos  and  with  exophthalmic  goitre '  have  been  reporteti. 

In  some  cases  tliere  have  been  impaired  liearing,  loss  of  bmell,  aiui  dis- 
order of  taste. 

In  two  of  my  cases  there  was  decided  tendency  to  somnolence,  and  this  \ 
excessive  drowsiness  haii  been  observed  by  Dereum  and  others.  Memory 
may  faiL  There  may  be  mental  depression.  Other  syniptomSj  more  or  less 
inconstant,  are  atrophy  of  the  testicles,  enlargement  of  the  penis  (in  women, 
atrophy  of  the  mamma?,  Iiy[)ertrophy  of  tlie  labije,  menstrual  disonlers), 
epilepsy,  migraine,  neuralgia  and  pseudo- rheumatic  pains,  pariesthesja,  great 
sensitiveness  to  heiit  and  c<)M,  bliiencss  of  the  hands  and  i*eet  and  other  vaso- 
motor disordei-s,  exaggeration  or  aliolition  of  reflexes,  paraplegia,  arthropa- 
thies,* enlargi  ment  of  the  heart,  lijiomata,  moles  and  warts,  enlargement 
of  lymphatic  glands,  impoteiK*e,  loss  of  sexual  appetite,  and  melaneliolia. 

In  a  few  instances  there  has  been  observed  an  impairment  of  the  jier- 
cussion  note  (Erb's  d illness)  over  the  upjwr  fwrtion  of  the  sternum,  sup- 
poseil  to  indicate  persistencM:*  of  the  thymus.  It  has  been  wanting  in  cases 
in  which  ^xn'sisteut  and  enlarged  thymus  was  found. 

SyringoQiyelia'  has  been  ass(*eiated  with  acromegaly,  and  in  one  of 
my  cases,  presenting  bitemporal  licmianopsia,  glyco^juria,  and  pigmentation, 
ujyx* edema  seemed  to  be  pi*esent  as  welL* 

Pathology. — The  changes  found  in  the  bones  and  other  strnetui'es  are 
essentially  those  ui*  overgro^vtli,  not  of  inHammation*  In  tlie  bines  it 
seems  to  proceed  from  the  periosteum,  aflecting  connective  tissue  and  adi- 
pose layers,  and  from  the  inner  surfat^e  giving  rise  to  osseous  new  formatioti, 
— ^*'an  intense  peripheral  histogenesis.^^ 

Thi^  hypcrtro[>hy  atlccts  spe<'jally  the  bones  of  the  extremities  and  the 
extremities  of  the  hones.  (Marie.)  The  sutni^es  of  the  skull  may  have 
disamieared  ;  its  air-cavities  are  enlargtxl ;  the  facial  bones,  esjKx*ially  the 
zygoma  and  inferior  maxillary,  are  thickcjied  and  increased  in  length  and 
biTodtlL  The  sella  turcica  may  be  much  enlarged*  The  prognathous  skull 
with  its  grt'at  air-cavittes  presents  marked  resemblances  to  those  of  the 
^Neanderthal  man  and  of  the  anthropoid  a{>es. 


'  Lnncpppauij  La  Semainti  nnedicale,  Februttry  10,  1895,  p  61.     Alio  otbGra  are  died 
by  Hinsdale. 

'  A   A.  Eshnt^r,  Medical  NewB,  Philjidolpliift,  October  26, 1805,  p.  468.     In  one  of  tDjr 
caaoft  them  was  rlieumtiUnd  nrthriiis, 

»  F.  IVters^m,  Medical  R^^unni,  Now  Ynrlc,  S^'ptember  23,  18»3,  p.  3flL 

*  Ppc>cf*edin^  of  the  PbiludcVipbia  County  Medical  Society,  1895,  vol.  rvi,  p.  Ifj3;  , 
Pbikdclphift  Polyclinic,  8t'ptcmber  7,  1895,  p.  372.  The  patient  died  in  coma.  Aut<ipsj'  i 
was  refuged. 


The  skin  of  tlie  affected  i>arts  shows  hyperplasia  of  all  the  com  pane  nt 
structures, — jxipilhe,  derma,  connective  tissue,  sweat-glands,  sebaceous 
gUitids,  vea-^i^l-walls,  and  nerve-shcatlis.  In  the  visrend  iktvoiis  system 
are  fouiKl  Sf'krutic  rhan,2:cs,  whteh  may  espef^ially  affect  the  hjwer  cerviciil 
gangliuo.  The  seiniliiiiar  gaugiion  is  snmctinies  cnlart^cxl  and  hardcneif. 
Optic  neuritis  'is  common.  The  lymphatic  vessels  ami  glands  show  hyper- 
plastic and  sclerotic  changes.  There  may  I)e  sclerosis  and  fatty  ehang<^s  in 
the  livrr;  tlie  kiilneys  may  l>e  sclerotic;  the  sjilecn  may  give  evidence  of 
liyjitTphisia  and  d» 'generative  changes.  Blood-changes  are  not  commonly 
rejKH'teth 

lesions  of  the  pituitary  body  are  fi-eqnent,  and  vary  from  simple 
enlargement  to  cj'stic  degeneration  and  tumor-growth,  vascular  hyper- 
trophy^  sarcoma,  adnnoma,  and  glioma  having  lx*cn  fonnd.  On  the  other 
hand,  acromcgidy  lias  been  observed  without  change  in  (lie  pituitary  l>ody/ 
and  pituitary  tumor  has  been  reported  without  afixjniegaly.' 

The  thyroid  ghiud  has  lieen  fuund  normal  at  some  autopsies ;  at  others 
it  has  l)een  alxst^nt  or  atruphied  ;  at  othci^s,  enlarged,  and  then  simply  hyper- 
plastic, or  fibroid,  with  or  without  cystic  or  colloid  degeneration.  IVrsist- 
enee  of  the  thymus  Ls  common,  but  not  invariable.  The  persistent  thymus  is 
usually  eulargctl,  but  no  definite  losion  has  Iri^  demonstrated  ;  unr  is  there 
any  ctmstant  asso<  iatiou  to  Ix?  made  out  as  to  the  pn^sence  or  absence  of 
thyroid,  thymus,  or  pituitary  lesions  with  relation  to  one  another.  Never- 
theless, the  eouscnsus  of  opinion  lot^ks  to  further  researches  upoti  the  fimc- 
tions  of  these  organs  to  throw  light  on  tlie  strange  disoixlcr  of  nutrition 
under  consideration,  I  have  elsewhere  recorded  my  opinion  that  there  is  a 
compen«atr>ry  relation  between  tlie  thyroid  and  the  pituitary,  and  an  an- 
tagonistic relation  between  the  tliyroid  and  the  thymus. 

Etiology, — ^No  definite  statement  can  be  hazarde^l  as  to  causation. 
Marie  declares  the  disease  not  to  be  congenital ;  yet  I  must  believe  that  it 
is  the  result  t*f  congenital  tendencies.  Heredity  does  not  seem  to  play  a 
|xirt,  altliough  Bonai'di  observed  the  disease  in  father  and  son,''  and  in 
many  reported  eases  there  has  been  noted  a  neurotic  aueestry. 

Diagnosis, — Most  of  the  cases  reported  have  Ijcen  in  persons  past 
middle  age.  Some  have  Ijcen  in  young  adults,  a  score  in  adolescents  of 
both  sexes,  two  in  boys  of  ten  years,  and  one  iu  an  infant  girl.  It  is 
probable  that  iu  ninst  cases  the  changes  begin  to  Ix^  notioealde  betwcf^n  the 
twentieth  and  thirtieth  yeai^s,  and  that  to  detect  the  disease  earlier  will 

'  Bonardi  (vide  mfm).  Buf.  Hinsdwle  (op.  eit.)  and  M.  Sternberg  den}"  the  occurrfnce 
of  irup  acronjoi^nly  without  pituitary  l**«ion. 

'  P.  A.  Prtekard,  Aniericnn  Jutirnul  of  tbs  Medical  Scitmces,  Jiifi**,  1892.  p.  657; 
Hinsdnli*,  Medicine,  Auicuf^t,  1898.  p,  f)37  ;  Burr  and  Riesmitn  Ipcrsonjil  Cf>mrnumeatioh), 
The  Isklier  caUs  flttenlion  to  the  fuct  that  adequate  gtiidie^  hnve  not  been  msde  of  tho 
entire  strueturo  in  the  tr^ported  cases.  In  the  <?ftse  studied  by  Dr.  Riesman  ii  smnll  portion 
of  fuirly  healthy  pitttitiiry  ghind  htrurture  whs  fi.mnd. 

*  Arrbiv'o  Itsdiuno  dl  Clinica  Medicti,  I8i*3,  Cited  in  the  Medical  NewR|  Febmaiy 
17,  1894,  p  1S6. 
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requii-e  either  very  marked  lesions  or  exoesBively  cloee  Bcrutiiiy  s] 
part  of  t!ie  physician.     A  well-dev€4oped  case  in  an  adult  m  iin 
III  t;hildrt?ii  the  chief  sources  of  error  would  l>e  in  mi&takiag  for 
irregular  liypertrophy  of  hands,  feet,  or  facse,  pulmonary  bj^pettfopbie 
arthropathy,  and  cretinism. 

It  may  be  that  when  greater  light  is  thrown  ujx>n  the  true  pai 
acromegaly,  cases  of  macroglossia *  and  of  irn^gular  hypertrophy  of 
and  of  the  extremities  may  bo  properly  aftiliated  theivwitb.      For  tim 
ent,  however,  I  feel  that  such  cases  ought  to  be  excluded,  ami  that  to  j 
the  diagnosis  of  acromegaly  tlic  enlargements  should  be  symmetrical, 
gressive,  and  associated  in  the  chanu'teristic  manner  described  imd^r 
tomato  logy. 

Gigantism,  general  or  special,  is  not  acromegaly,  and  is  to  be  di 
guishetl  either  hy  the  isolation  of  the  |Kirt  affected  or  by  the  grotfsl 
portioiiEite  growth  of  all  tlie  parts  anil  in  all  directions.  In 
the  enlargement  of  the  hands,  feet,  and  facial  bfjnea  is  «li9pn>{Kirtionate  tf 
I  he  growth  of  the  rest  of  the  IxKly  and  dii?pro|>ortiotiatcly  grrni  in  tbf 
transverse*  direction  in  the  structures  allected.  Thickening  cxceedii  eluogi- 
tiou.  TiniSi  as  in  tlie  c&se  of  the  student  before  cited,  tbe  greal  braddi 
of  the  liands  is  noticeable.  They  enlarge  in  length  also^  but  not  in  Al 
same  proportion.  The  fingers  aR*  round,  deeply  creased  at  the  joii 
with  tlie  markings  rather  obliterated  elsewhere*  Thus  tbe 
terms  of  *Vs|>ade-like"  hands  with  '^  sausage-^baped**  fingerB  are 
In  the  feet  tliere  is  to  be  noticed  the  **  negro  heel/'  or  baeki^-ard  pm 
of  the  OS  calcis,  and  fleshy  pads  laterally  around  the  great  Urc*^,  Sk 
phy  shows  hyperostosis  of  the  heads  of  tho  phalanges  in  faaiirlft  and  M 
In  niyxcetlcnra  the  hatuls  are  likewise  spade-shaped,  but  tbo  enbirgissMiC 
distinctly  of  ihe  soft  {*arts  only,  not  of  tlie  bonc*^  as  well.  Thi*  ehaiadviH 
doughy  sensation  to  the  touch  present  in  myxoedema  is  ab^nt  in  oermut^plT* 
Myxoxlcma  and  acronK^galy  may,  as  in  one  of  my  cases,  be  aasocuiied.  C^ 
tins  resemble  closi^ly  tlie  subjects  of  myxa?dema.  They  are  omUmard, 
not  necessarily  affeeteel  with  spinal  curvature.  Tlie  physaogtiocny  is  tsnlikl 
tliat  of  acromegaly.  Aeromegidie  patients  do  not  neeeaaartly  tshibit  tin 
intcllectoal  deficiencies  of  cretins. 

In  pulmonary  hyprtropliic  ostco-arthropathy  there  may  beftpifm]  curni- 
ture,  but  usually  a  dorsal  or  dorso* lumbar  kypboais^  tlie  cervical  np0lk 
escaping.  The  lower  jaw  may  eulai"gc  and  project^  but  thi*  cbetfk-bonK 
are  unaltered.  The  nost^,  if  affected,  ib  [unchcnl  rather  tiimn  tbjckaiedi 
The  wrists  and  ankles  are  enlarged,  while  in  acTom^i^aly  tbcy  mg% 
rule,  little  changed.  In  the  bands,  as  will  Lie  seen  irom  tbe  Meoi 
illustrafion  (Fig.  4),  it  is  the  terminal  phalanges  alone  ibal  mim 
giving  to  the  ends  of  the  fingers  a  somewhat  bulbons  shape,  and  tiol  {no- 
ducing  either  the  spade-like  alteration  of  the  hands  or  tbc  siitie^g»4ike 


>  Cr  diauflardi  csie;  he  UercKdi  M^icnl,  1805,  No.  39^  p.  M&. 


ditlon  of  the  fingers  characteristic  of  acromegaly  (Fig.  1).  In  acromegaly 
(Fig.  3)  the  nails  an^  flattened,  broadened,  and  striated  either  longitiiditially 
or  horizontally,  the  linger-irnds  nsiially  projecting  Ix^yond  the  muls.  In 
the  alteration  of  the  fingers  associated  with  pulmonary  diseasse  the  nail  is 
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flurtil  ill  pulmnniiry  hyptTtrophlic  uHtuo-RrlbropH 
nth  jr.  From  n  Imy  Bged  eleven  yonn,  with  uon- 
luberculoufl  empyema. 
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curved  in  l»»th  dircclians  and  projects  beyond  the  fingcr-pfwli  ft^viog  to 
finger  in  profile  tlio  oiillirie  of  a  parrot-benk.     Then,  too,  in  the  Utter 
thei-e  is  empyema,  bronchorrhcea,  or  other  septic  afiection  of  ibe 
which  18  absent  in  aeromt^ly. 

In  ost4^-iti8  deformans  it  ts  tlie  bniin-ease  mtlier  than  the  boos 
face  that  »8  affeeted,  giving  (he  eoiintenanee  the  outliney  ftli«ndjr 
of  a  triangli',  base  upward,      Elephnntiasis  affi^etii  the  skin  onljr,  not 
bones. 

Progrnosis. — The  prognosis  is  bid.     There  api^enr  to  be  tiro  typei 
the  disease.      In  one,   pi*obibly  associated   with   sar^xjina  of  the  pit 
body,  tlio  h'rtions  progress  rapidly  and  a  fatal  ending  occurB 
years ;  in  the  other,  the  progress  is  slower  and  the  eontinuanee  almost  i» 
definite,  one  patient  l>eing  nxronhil  at«  still  aHve  at  seventy  yean  of  age. 

Treatment, — Palliation  has  lM>en  obtainf^J  in  s^>nic  causes  by  adnitoiita" 
tion  of  pit*parations  of  ttie  thyroid  glunrl  or  of  the  pitnitary  gland,  or  of 
together.  Jjatterly,  dilTerenee  has  been  shown  to  exist  between  the  pkyikN 
logic  iK!lion  of  tlip  anterior  or  pitnitary  loix?  and  the  {loatcrior  poftiuo, 
hvpopliy.si.s  errvbri,  of  the  pitnitary  bixly.  As,  h*iwever,  in  9«>iiie  caMi oC 
aero  mega  ly  it  is  the  one  and  in  other  caj»es  the  other  of  tlwse  hJbm  timi  i 
affectcHl^  while  in  still  otiiei's  bt)th  Btriietnres  have  U>en  invcdvcM]^  no  pcrfcr* 
enee  can  be  given  a  priori  to  one  of  these  preparations  over  the  udier; 
although  embryoh>gic  considerations  might  ]xiint  to  lh<5  anteriifr  kbi  ■• 
the  more  likely  to  he  useful.  In  one  of  my  cases  the  hetidadie  %rn»  entifrif 
relieve*!  by  thyroid  extract,  and  the  other  symptoms,  e?{R'«?ially  the  {Mtlyara 
and  the  i^otunolenee,  were  lessened  in  severity.  In  the  ca^se  associated  witb 
hemianc^psia  and  .symptoms  of  myxcedema,  thyn^id  extract  remm^  tiit 
my x< edematous  eyniptoms,  but  utterly  failed  to  relieve  the  hoidaobey  wkidi| 
indeed,  could  only  be  control  hid  by  morphine  nareosL^.  Plcmloxta  is  at 
large  doses  as  can  h?  borne  (one4hirtietli  of  a  grain  or  more  fi>r  adctllt»  far 
a  child  of  ten  ymi's,  one  stxtietli  of  a  grain  and  npward)  baft  iidiefvi 
symptoms,  es|K^cially  polyuria  and  those  due  to  vaso^motor  fiiMiirhaiice. 
Ojieiation  for  the  I'elief  of  cerebral  pressure  has  been  attempted/  and  anf 
be  justiliwl  in  8electc<l  cases.  No  curative  treatment  is  known,  and,  tinr<i«i 
wliat  lias  hei!n  i^aiil,  palliation  mnst  proceed  on  general  princi|>los.  Iroi^ 
arsenic,  and  similar  remedies  improve  nutrition ;  hydrotherapy  socl  intfr^ 
sage  stimulate  the  pcripljerul  and  lymphatic  eircnlatioo.  SetlaliTcs  oaJ 
analgesics  may  be  used  if  necessary. 


Cftton,  Brittdh  Medical  Joamat,  1898,  ToL  ii.  p  H21. 
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By   FEEDEEICii   PETERSON,  M.B. 


Syringomyelia  may  be  defined  as  a  chronic  disease  of  the  spinal  coi'd 
characteri/vod  by  the  forniatioii  of  cavitfes  in  the  central  gmy  matter,  and 
giviug  rise  to  pcH-tiliar  sensory  symptoms,  t<igeth(a*  with  various  trophic 
dia^nlci^.  The  name  myeh)syringosis  proposiKl  by  Foster  is  a  better  word 
philologically,  bnt  its  synouyme  has  tlie  advantage  of  common  usage, 
IhjdromyeUti.,  or  hydromyebis,  is  a  congenital  dilatation  of  the  ix^ntral  canal 
of  the  spinal  coi*d,  and  is  not  to  be  confounded  with  tlie  disorder  under 
discussion,  which  is  of  pathological  origin*  We  owe  the  name  syriugo- 
K  rayelia  to  Ollivier  (1837),  though  the  existence  of  cavities  in  the  spinal 
■  cord  was  known  to  pathologists  as  long  ago  as  the  time  of  Morgagni,  It 
is  only  within  some  fitleen  years  tliat  the  symptomatology  and  the  relations 

I   of  the  symiit^ims  to  the  characteristic  lesions  have  been  thorougLly  under- 
stood.    The  literature  is  now  very  extensive. 
Etiology. — The  age  at  which  the  disease  develops  is  best  shown  by 
Schlesinger^s  table : 

LAdt.                                                                                                  MaLK.       FsaCALB.       TOTAU 
One  to  ten 4  1  5 

Eleven  to  twenty \    , 86  8  44 

Twenty-nne  to  thirty 53  25  78 

Tbirty.one  to  forty •    * 80  12  42 

Forty-one  to  fifty 4  7  11 

Fifty-ont'  to  e-Uty 8  8  6 

Siitty-one  and  over «......••.      8  1  4 

lis  'if         190 

In  the  table  of  one  liimdred  and  ninety  eases,  forty-nine^  or  about 
*,,f  irnty-five  per  ceut.j  were  children  and  adolescents.  Of  these  forty  were 
males  and  f>idy  nine  females;  so  that,  in  children  at  least,  the  male  sex 
predonifnatt^s  enormoui^ly. 

Heredity  has  usually  liftle  influence  in  its  devolopnient,  though  there 
are  st*vertd  instances  of  its  assuming  a  family  ciiaraeter.  Thus,  Ferranniui 
reports  two  brothers,  a  sister,  and  tfieir  mother  all  suffering  from  syringo- 
myelia. Trauma  is  cited  as  a  cause  in  a  few  cases,  ivhile  iufcetioug  diseases 
eeera  to  predispose  to  its  development  in  many. 
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Pathology  and  Pathological  Anatomy. — Cuvities  are  sometimes 
found  in  tlie  cord  and  in  the  brain  as  the  result  of  v^aseulur  lesions,  but  true 
syringomyelia  is  now  looked  upon  as  cavity- format  ion  following  npnn  an 
infiltration  of  the  substance  of  the  coi-d  with  gliomatoua  cells.  The  gliosis 
begins  about  the  central  canal^  and  as  the  infiltration  of  cells  proceeds 
there  may  be  a  slight  or  considerable  tumefaction  of  the  cord.  D^enera- 
tion  and  breaking  down  take  place  in  the  newly  formetl  tissue,  resulting  in 
the  creation  of  a  cavity  or  cavities.  The  disorder  is  nearly  always  situated 
in  the  cervical  or  upper  doi'sal  region,  hut  has  beeu  observed  in  the  lumbar  ! 
region  of  the  conh  The  cavity,  while  usually  limited  In  extent,  may  reach 
npwaixl  into  the  medulla  and  even  into  the  pons.  When  there  are  several 
cavities,  there  are  fre^fpicntly  communicatious  l:K?tween  them.  As  a  rule, 
the  cavity  is  irregular  in  outline,  filled  with  fluid,  with  a  delicate  lining 
membrane,  and  surrounded  by  gliomatous  tissue.  The  gray  matter  js 
always  earliest  aud  most  affected,  but  invasion  of  the  white  matter  to  a 
greater  or  less  extent  takes  place  in  most  cases. 

Symptomatology, — The  cliuicBl  manifestations  of  syriugomyolia  are 
such  as  one  would  exjxH^t  from  lesions  atlwting  the  central  gray  matter  of 
the  oexvical  cord  at  different  levels,  associated  with  invasion  of  the  lateral 
and  posterior  wlumns,  when  we  remember  the  important  fnnetiona  of  tliese  , 
centres  aud  tracts.     The  symptoms  may  be  classified  as  follows  ;  j 

I.  Lesions  of  the  gray  matter, 

L  Anterior  Iiorus  (paralysis  with  muscular  atrophy  according  to  the 

levels  affected  j  loss  of  reflejces). 
2.  Central  gray  matter  (trophic  disorders  of  skin,  nails,  joints,  bones,  j 

vaso-niot^ir  symptoms,  cilio-spinal  disorders,  scoliosis), 
3»  Posterior  horns  (analgesia  ;  tliermo-aniBsthesia). 

II,  Lesions  of  the  columns, 

1.  Lateral  columni^  (stiffness  or  s])astic  rigidity  of  legs;  exaggcr&ti! 

of  kuee-jerks ;  aukle  clonus)* 

2.  Posterior  columns  (tabic  symptoms,  such  as  incoordination,  jyains, 
loss  of  knee-jerk). 

There  are  two  which  may  be  lookal  upon  as  cardnial  symptoms, — viz., 
progressive  muscular  atrophy,  with  loss  of  the  temperature  and  jmin  sense 
in  areas  iunervate^l  by  fibi'es  from  the  level  of  the  Icj^ion.  The  amvntrophic 
symptoms  are  almost  always  precisely  like  those  of  the  Aran-Duchenne  tyj)e 
of  progressive  muscular  atrophy,  with  degenerative  reaction  and  fibrillary 
tremor.  Doubtless  many  cases  of  syringomyelia  were  in  former  years 
diagnosticated  as  progressive  muscular  atrophies.  The  peculiarity  of  the 
sensory  disturbance*  is,  therefore,  the  chief  distinctive  feature.  Owing  to  the 
difl'erent  jmths  taken  by  difl*erent  sensory  impulses,  we  usually  find  in  this  j 
disease  a  disassficiation  of  sensory  perceptions.  Thus  the  pain  and  temper* 
atiire  senses  are  lost,  ivhile  tactile  and  museuhir  sensibilities  are  preserved. 
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Bnt  in  addition  to  muscular  atropliies,  we  observe  frequently  other 
trophic  disorders,  together  with  vaso- motor  symptoms,  such  as  cyanosis, 

bullous  eruptions,  ulwrs,  glossy  fingei^s,  gimgreue,  fragility  of  the  bones, 
Charcot  joints  (in  the  upper  extremities  almost  always).  Scoliosis,  slight 
or  marked,  is  a  very  common  symptom.  It  is  jmrtly  due  to  paralysis  and 
atro[>hy  of  spinal  mus<^lcs,  and  probably  also  in  part  caused  l»y  trophic 
changes  in  the  vtTtehral  joints  and  llieir  ligaments. 

In  over  twenty  per  cc*nt.  of  the  eases  inequality  of  the  pupil  has  been 
noted.     Nystagmus  is  sometimes  seen. 

Whenever  the  disease  extends  to  the  bulbar  region,  we  have,  in  addition 
to  the  symptoms  described,  others  characteristic  of  lesions  at  this  iKjiut,  such 
as  laryngeal  paralysis,  the  bnlbar-palsy  syndrome,  and  annestliesias  of  the 
moutlij  throat,  and  larynx. 

In  more  than  half  of  the  cases  there  is  exaggeration  of  the  knee-jerks, 
and  in  some  fifteen  per  cent  spastic  symptoms. 

Syringomyelia  is  sometimes  associated  with  other  diseases,  sneh  as  hys- 
teria, liydrot*ephahis,  hydromyelia,  tumors  and  syjihilis  of  the  central 
nervous  system,  and  more  rarely  acromegaly.  (See  case  of  \iTiter,  Medical 
Reeord,  September  23,  1893,) 

DiagBosiB,— In  cases  of  progressive  muscular  atrophy  and  of  amyo- 
trophic lateral  sclerosis  the  distinguishing  symptom  must  be  the  pet^uHar 
disassociation  in  the  sensory  perceptions.  But  in  patients  presenting  sensory 
disassociatiou  we  must  n:*meml>er  that  we  nowadays  recoguizo  such  disasso- 
ciation in  a  numl)er  of  otiior  disorders,  as,  for  instance,  in  eertain  cases  of 
neuritis  and  in  amesthetic  leprosy. 

Antcsthctir*  leprosy  is  diflcrcntiated  by  ansesthetic  discolore<l  iilaques 
on  various  parts  of  the  l>ody  (instead  of  the  large  areas  of  auresthesia  of 
syringomyelia),  l>y  irregular  thickening  of  nerve-trunks,  aud  by  atrophic 
paralyses  of  facial  muscles. 

The  main  diflBculty  of  diagnosis  will  always  be  between  syriugomyelia 
and  other  lesions  which  may  occupy  the  same  location  iu  the  ecrviL-al  cord, 
encli  as  central  hemorrhage  and  tumors  of  one  kind  or  another.  A  sudden 
onset  characterizes  hemorrhage.  With  tumors  of  specific  nature  the  pres- 
ence of  positive  syphilitic  signs  or  syphilitic  disease  elsewhere  would  he 
helpful »  and  the  same  may  l>e  said  of  tulx?rcle.  The  progress  of  syringo- 
myelia is  very  slow,  much  slower  than  that  of  ordinary  ncoplaams. 

Course  and  Progiaosis. — The  disease  is  exceedingly  chronic  in  its  course, 
some  patients  having  been  known  to  live  as  long  as  forty  years,  RtH?overy 
never  takes  place,  of  course,  but  death  is  usually  due  to  intcn-urreut  mal- 
adies or  to  disordei's  incidental  to  some  of  the  manifestations  of  the  disease 
itselfj  such  as  bed-sores,  ulcers,  phlegmon,  or  bulbar  symptoms. 

Treatment. — The  chief  indications  in  tit^atment  are  to  alleviate  so  far 
as  possible  some  of  the  more  trying  sympkims,  and  to  build  up  the  system 
vrith  tonit^,  good  air,  and  good  food.  The  relief  of  jiain  is  fiTquently 
demanded,  aud  uaturallv  the  exhibition  of  drugs  liable  to  lead  to  habitual 
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use  should  be  avoided.  The  use  of  morphine  should  be  a  last  resort. 
Combinations  of  phenacetine  or  antipyrin  with  codeine  are  efiTectual  and 
fairly  safe.  Counter-irritation,  the  cautery,  hot  applications,  and  the  like 
are  generally  contra-indicated  because  of  the  danger  of  trophic  lesions. 
Massage  and  electricity  should  be  employed  for  muscular  atrophies  in  about 
the  same  manner  as  in  other  forms  of  amyotrophy. 


GYEOSPASM  AKD  SPASMUS  NUTANS  IN 

INFANTS. 

Definition. — Gyrospasm  is  a  term  given  by  the  writer  to  the  rotary 
movements  of  the  head  observed  in  early  infancy  as  a  result  prolmbly  of 
concussion.  Spasmus  nutans  has  the  same  clinical  history,  etiology,  and 
pathology,  and  is  a  nodding  movement  of  the  head.  Gyrospasm  is  much 
more  common  than  spasmus  nutans. 

History. — Henoch  describcni  these  morbid  movements  long  ago  in  his 
work  on  diseases  of  children.  Hadden,  however,  was  the  first  to  describe 
the  disorder  in  minute  detail  in  a  paper  on  "  Head-Nodding  and  Head- 
Jerking  in  Children,  commonly  associated  with  Nystagmus."  ^  The  writer's 
paper  on  "Gyrospasm  of  the  Head  in  Infants,"  in  which  were  i*eportod 
five  cases,  appeared  in  the  Medical  News,  Philadelphia,  October  1,  1892. 
In  the  St.  Thomas  Hospital  Reports  for  1892,  Hadden  published  "A 
Second  Scries  of  Cases  of  Head-Jerking  in  Children,"  with  details  of  nine 
cases.  Gordon  Norrie  has  written  upon  the  subject,^  and  Caill6  has  reported 
two  cases.^ 

Etiologry. — The  disorder  is  one  essentially  of  early  infancy,  most  of  the 
cases  being  considerably  under  ten  months  of  age  when  brought  for  notice. 
The  age  of  onset  varies  from  three  to  fifteen  months.  Henoch  has  reported 
a  case  at  three  years  of  age.  Osier*  reports  one  at  five  yeai-s  of  age  when 
examined,  but  the  disorder  had  begun  in  earliest  infancy.  The  sexes  are 
about  equally  affected.  In  a  seventh  of  the  cases  a  history  of  antecedent 
convulsions  will  be  obtained.  In  a  somewhat  larger  percentage  rickets  is 
present.  Henoch  entertainwl  the  opinion  that  dentition  bore  a  close  relation 
to  these  morbid  movements,  but  the  evidence  a<*cumnlated  since  his  publi- 
cation tends  to  show  no  interdependence  between  the  two,  save  the  j)ossi- 
bility  of*  aggravation  of  the  symptoms  by  the  nervous  disturbances  some- 
times incidental  to  the  physiological  process.  The  writer  has  observed 
several  eases  beginning  at  the  age  of  three  or  four  months,  Hadden  records 
one  at  six  weeks  of  age,  and  Gee  one  at  a  still  earlier  period.  The  evi- 
dence at  the  present  time  would  tend  to  show  that  the  condition  is  one  of 


»  Lancet,  June  14,  21,  28,  1890. 

2  Centralblatt  fiir  prukt.  Auiicenheilkunde,  1888,  S.  229. 

3  Tnmsactions  of  the  Anicrican  Pediatric  Society,  1889. 
*  Montreal  Medical  Journal,  1896. 
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traamatic  origiu,  a  epecies  of  tmiimatic  neurosis,  using  tbis  latter  phase  m 
it-^  true  generic  sense  to  iocluck'  all  neuroses  developed  by  aceident  or  in- 
jury. In  over  one-tbinl  of  the  caso?^  a  history  of  a  fall  upon  tlie  head  has 
been  obtained.  In  one  of  Hadden's  eases  the  fall  upon  the  head  was  so 
severe  as  to  produce  a  large  luematonia  of  the  scalp.  The  nystagmus  was 
first  tiotifN?d  two  weeks  afterwaixls. 

Pathology, — ^The  pn»ees**  underlying  the  development  of  this  neurosis 
is  obscnre,  but  as  most  of  ttie  eases  recover  piTfa'tiy,  there  is  probably  no 
penuancut  organic  lesion.  It  is  intei*esting  to  note  that  the  sjiasni  is  eon- 
ecmHl  with  miisi*les  which  are  the  earliest  to  at^quire  ])iirposi\'e  movemeuts 
(head  and  eyeballs).  We  know  ituit  in  adults  a  nipid  and  temporary  nys- 
tagmus may  be  set  up  by  severe  concussion  of  the  brain.  In  lieu  of  tlie 
at-tual  facts  to  guide  ns,  we  may  suppose  that  in  these  infantile  easi^s  an 
arhythmic  discharge  of  nervous  foix-e  is  induced  by  concussion  in  the  cen- 
tres of  the  spinal  accessory  and  oculo-motor  nerves,  Snell,  in  his  work 
on  miners*  nystagmus^  observes  that  tremtjrs  of  the  eyelids  and  even  mus- 
cles of  the  neek  with  sliglit  n^xlding  mo%*enients  are  often  met  with  in  wn- 
nection  with  the  nystagmus  of  miners.  This  is  the  only  condition  in  adults 
which  l>ears  any  analogy  to  the  gyrospasni  and. spasmus  nutans  of  infants. 

Symptomatology.^ — Tlie  grtiit  majority  of  the  tuses  exhibit  a  lateral 
movement  of  the  head,  wliile  the  n^xlding  S|>asm  is  extremely  rare,  so  that 
the  term  gyrosimsra  includes  most  examples  of  this  neurosis.  The  motion 
is  not  rapid,  the  number  of  excur^inns  per  stx-ond  seldom  excee<ling  two  or 
three.  There  is  cotnplete  cessation  of  the  movement  during  sleep,  and 
often  when  the  patient  lies  down,  Oihrn  the  motion  abases  temporarily 
when  the  attention  of  the  chihl  is  fixed.  S4jmetimes  it  develnps  only,  or 
is  exaggerated,  upm  attracting  the  patient's  attention.  Occasionally  the 
excursion  of  the  head  is  greater  to  one  side  than  to  the  other,  Nystiigrans 
is  frequently  associatefl  with  gyrospasm*  The  nystagmus  may  lie  latenl, 
vertiml,  or  rotary,  or  may  vary  from  one  form  to  anuther  at  different  times. 
A  curious  fact  is  that  the  nystagmus  is  linjit<:M:l  to  one  eye  in  about  half  of 
tlie  cases  in  which  it  is  present  as  an  assoeiatofl  sympttmL  The  movements 
of  the  eyeball  are  usually  twice  as  rapid  as  those  of  the  hend.  Oc^'asionally 
nystagmus  is  disrxivcred  only  upon  fixation  of  the  eye.  A  very  few  cases 
have  been  reported  with  stnibisnins.  The  pupils  are  always  normal, 
though  in  one  jiatient  there  was  hippus  (Norrie).  The  mtMlia  of  the  eye 
are  normal  aud  the  fundus  alra^ist  always  so.  In  one  of  Hadden's  <'ascs 
there  was  deficiency  of  retinal  pigment,  and  in  anotlier  slight  er(*scentic 
atropfry.  Two  patients  of  the  same  author  presentetl  nictitation  in  eon- 
junction  with  nystagmus. 

The  general  health  of  the  patients  is  nearly  always  exeellent,  and  usu- 
ally we  find  no  other  evidences  of  ceutj-al  nervous  disease  than  tlie  symp- 
toms above  descril3ed.  The  mental  state  is  giwjd,  and,  indexed,  it  is  the  ride 
to  find  Ihese  patients  rather  above  the  average  in  iutelligeiK^. 

Diagnosis.— The  age  of  the  patient  and  the  absence  of  all  nervous 
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symptoms  save  gyrospasm  aiid  nysttigmus  render  the  diagnosis  easy.  It  is^ 
uuly  ill  radimeiitary  tonus,  as,  iuv  iiistiinee,  when  tlie  latter  only  is  pres- 
ent, tbat  any  difficulty  in  diaguosis  arises.  In  a  case  with  nystagoiiis 
sulely,  it  is  Deuessary  to  exclude  the  multiform  causes  of  rnstiigmus  in  chil* 
dreii  before  arriving  at  the  conclusion  that  a  case  is  a  species*  of  traumatic 
neurosis.  Among  the  causes  of  nystagmus  in  children  are  blindness,  vari- 
ous diseases  of  the  cornea,  lens,  and  retina,  multiple  sclerosis,  cerebellar 
tumor,  and,  indeed,  a  number  of  disordei^  and  defects  of  the  central  nervous 
system. 

Prognosis. — The  outlook  for  these  cas^  is  always  favorable.  Most 
jKitients  recover  in  from  three  mooths  to  a  year.  Oidy  one  instance  is  re- 
c^jrded  in  literatui*e  (Osier's)  lu  which  the  symptoms  that  had  begun  in 
infancy  were  still  present  at  the  age  of  five  years.  Ilehipses  occasionally 
occur  after  apparent  cure,  but  only  w^hen  there  is  general  debility  from  some 
intercurrent  aifection , 

Treatment. — There  is  no  doubt  that  the  morbid  movements  described 
are  favoraljly  atfl^ctctl  by  moderate  doses  of  bromide  of  potassium  (thi^ec  or  , 
four  grains  three  times  claily);  but  cases  iTcover  without  any  tit^atmeut. 
If  the  general  health  should  be  undermined,  the  usual  tonics  are  indicated. 


AUTOMATIO    MOVEMENTS    IN   DEFEOTITE 

CHILDEEK 

There  are  certain  peculiar  disorders  of  motility  to  be  observed  in 
feeble-minded,  imbecile,  and  idiotic  cliildi-en.  Besides  the  morbid  move- 
ments found  among  them  common  to  oilier  pathological  conditions,  such  as 
epilepsy,  atlietosis,  chorea,  tix'ntor,  ataxia,  nystat^mus,  and  associatetl  move- 
ments, there  is  a  class  of  mobile  disorder  which  we  may  terra  automatic^ 
impulsive,  or  imjienitive. 

Normal  chiiJren  and  young  animals  exhibit  numerous  six>ntaneons 
movements,  undoubtedly  due  to  impressions  received  at  some  time  during! 
their  lives,  or,  it  may  be,  to  inheritetl  impressions ;  and  while  such  sjion- 
taneous  movements  arc  more  or  less  similar  in  their  nature  to  the  automatic 
mobile  disorders  observed  in  defective  cldhlren,  they  rarely  present  the| 
rhytlimi^'al  character  of  the  latter.  It  is  probable  that  in  the  feeble  or  en- 
fcebleil  mind,  upon  which  nerve  stimuli  S4'lJom  make  much  of  an  impres- 
sion, some  of  the  simple  old  motor  exfu'cssious  are  retained,  re[>eated,  and 
ultimately  betx>me  habitual  and  automatic.  Automatism  of  movement, 
then,  is  a  sign  of  little  aptitude  or  impressionability  so  far  as  great  mental 
stimulation  is  eonetrrueib 

On  going  througli  a  lai^  institution  for  defectives  of  the  class  here 

f considered,  one  of  tlie  most  striking  sympt^ims  irameiliately  ob<^*rvcd  is 
the  continual   motion   of  a  large  projiortion  of  the   inmat?s.     The  mtM 

'common  form  of  rhythmical  movement  noticed  is  an  antcro-j)osteriar  oscil-j 
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lation.  The  patient  in  a  sittiug  attitude  sways  his  whole  body  slowly  or 
rapidly  forwai-d  and  backwaixl.  Often  this  oscillation  of  the  trunk  is  from 
side  to  side.  Occasionally  the  hands  antl  fingers  are  flexed  and  extLTidwl 
slowly  or  quickly.  On  tlie  other  hand,  there  are  patients  who  walk  to  and 
fro,  turn  rapitUy  around,  or  dance  alwut,  these  being  more  elaborate  forms 
of  the  same  luotor  phenomena*  Tliey  ai*e  eiK)ntaneous  movements,  but 
under  the  control  of  the  will,  so  that  they  may  l>e  ensily  stopped  at  com- 
mand, to  be  resumed  ajmin  immediatelv  afterwards.  Thev  have  no  relation 
seemingly  to  any  stimulation  of  the  braiji  giviug  rise  to  a  motor  expres- 
sion. Any  sensory  impression,  such  as  that  of  seeing  a  stmnger  euter  the 
room,  or  being  spoken  to,  generally  induecs  cessation  of  the  movement  for 
a  brief  period  by  temporarily  altering  the  feeble  current  of  thought  or  dis- 
turbing the  mental  blankness  which  has  originatetl  it*  This  same  phenom- 
enon so  frequently  observed  in  defective  children  has  its  analogue  in  the 
automatic  motions  of  adult  dements  in  our  asylums  for  the  insane. 

The  smiles  and  griniat^e-s  of  mentally  defective  chihlrcn  belong  in  the 
same  category  of  infantile  spontaneous  motor  expressions. 

The  impulsive  rhythmical  movements  above  descril>ed,  so  far  as  the 
feeble-rainded,  iml^ecile,  and  idiotic  are  c»oncerne<l,  are  to  l>e  looked  upon, 
therefore,  as  the  habitual  motor  expression  of  the  simplest  and  oldest  stimuli. 
But  the  analogous  automatic  motions  of  secondary  dements  are  reversions 
to  the  spontaneous  motor  expressions  of  infancy. 


neural  and  mental  disorder  in 
children; 

By  FEANCIS  WAENER,  M.D.  (Lond.),  F.RC.P.,  F.R.C.S.  Eno. 


As  many  forms  of  neurosis  and  mental  disorderliness  in  children  ap- 
pear to  be  reversions  to  modes  of  brain-action  normal  in  the  infant^  it  is 
convenient  to  commence  by  a  study  of  the  healthy  infant  brain. 

In  the  healthy  new-born  infant  we  see  a  well-developed  body,  complete 
and  well-proportioned  in  all  its  parts.  When  he  is  awake  and  the  brain  is 
in  full  functional  activity,  we  see  movements  in  all  parts ;  these  movements 
are  seen  in  the  limbs,  the  fingers  and  toes  specially,  which  move  separately ; 
they  ai*e  slower  than  most  of  the  movements  in  adults,  but  not  dissimilar 
in  the  combinations  of  parts  coacting.  They  are  neither  inhibited  nor  coor- 
dinated through  the  senses;  hence  we  may  assume  thatg||hey  are  spon- 
taneous or  the  outcome  of  the  uncontrolled  action  of  the  nerve-centres 
acting  separately  and  spontaneously  as  the  result  of  their  nutritional  life. 
Such  spontaneous  action  in  the  body  I  described'  under  the  term  Micro- 
kinesis  in  1888 ;  it  appears  to  indicate  that  the  nerve  centres,  or  loci  of 
brain-tissue,  act  separately  and  spontaneously ;  this  microkinesis  is  absent 
in  many  imbecile  infants,  and  in  others  with  ill-nourished  brain  and  sunken 
fontanelle.  A  little  later  teraporaiy  inhibition  of  movement  through  the 
senses  may  occur.  At  four  or  five  months  temporary  inhibition  of  move- 
ments may  result  from  the  sight  of  an  object,  while  this  period  of  inhibition 
is  followed  by  coordinated  action ;  the  head  and  eyes  turning  to  the  object, 
the  hands  are  placed  over  it  with  the  fingers  extended,  then  the  object  is 
clutched  and  conveyed  to  the  mouth.  The  inference  is  that  at  birth  the 
nerve  centres  act  slowly  and  independently  of  one  another,  and  that  the  time 
and  order  of  their  action,  as  determined  through  the  senses,  is  a  faculty 
of  subsequent  evolution.  As  the  so-called  voluntary  or  intellectual  act 
of  seizing  the  object  followed  upon  a  period  of  inhibition  of  movement, 
it  may  be  inferred  that  during  the  period  of  no  visible  action  the  nerve- 
centres  were  being  arranged   functionally  for  the   coordinated    act;   this 

*  For  an  account  of  the  clinical  methods  of  observation  see  article  on  page  122. 
2  Proceedings  of  the  Royal  Society,  vol.  xliv.,  and  Journal  of  Mental  Science,  April. 
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ftmetioual  arraogement  among  the  nerve-centres  (diatactic  action  ^)  during 
tbe  period  of  no  visible  action  appears  to  corre8i>ond  to  a  neural  mental  act 
(act  of  prfychoi^is),     Sucb  phenomena  ai'e  ateent  in  imbeciles. 

We  sball  see  that  in  some  of  tbe  disonlered  conditions  of  older  subjects 
the  spontaneity  characteristic  of  healtliy  babyhood  may  remain  or  return 
\dthout  good  mental  action*  The  pericxl  of  inliil>ition  of  movement  pre- 
vious to  the  Cixirdinattd  action  may  apparently  be  too  short  or  absentj 
while  in  some  eases  tbe  coordinate*:l  actiun  is  hjngdelaye<l  at\er  the  stimulus 
which  produced  it,^ 

In  the  normal  clnld  of  school  age  the  phenomena  of  imiiation  are  of 
the  highest  importance',  as  tins  inborn  faculty  affords  the  first  means  of 
training  the  brain  t*)  a  normal  condition  of  coordi native  power,  while  it  is 
the  pbysiolngical  basis  of  niethLwis  of  control  by  what  is  commonly  termed 
**monil  infliicnce/*  and  of  implanting  new  mental  processes. 

The  really  useful  aspect  of  school  competition  is  when  pujiils  of  nearly 
erpial  ea|>acity  imitate  that  which  is  best  in  action  as  seen  in  their  com* 
panions,  and  cstablisli  a  good  tone  in  tbe  schmjl,  Tbe  sight  of  an  object 
may  produce  a  certain  impression  on  the  eliild's  brain  ;  the  sight  of  action 
in  another  person  tends  to  produce  similar  action  in  the  child, — ^i.c,  similar 
muscular  acts  ai-e  seen  to  ibllow  in  tbe  child,  and  wo  infer  that  the  same 
nerve-centres  are  thrown  into  coordinated  action  in  the  child  as  produced 
the  gestures  in  the  person  imitated.  tSight  of  the  gesture  or  movement 
imitated  coortlinates  the  cbihTs  brain-wntrcs  which  Ciirres]>nnd  to  thosi^  in 
action  in  the^rsou  imitated.  These  plirncmiuna  of  imitation  may  lie  cullwl 
instinctive,  as  depending  upon  inborn  mnke  of  brain  due  to  tbn  antecedent 
comm(^n  inberitance  of  man.  The  pbcnomena  of  imitation  as  characters  of 
the  biTiin  imply  impressionability,  rctentiveness,  and  potentiality  for  some 
forms  of  coordination. 

Almost  all  our  clinical  knowleilgo  of  neural  conditions  is  by  study  of 
movements  in  the  boily  and  the  corresponding  actiun  amtmg  tbe  nerve- 
centres,' while  all  expression  of  mental  states  and  luental  action  is  l>y  mo%^e- 
ments  and  results  of  movement,  whether  such  expression  lie  etfetited  by 
gesture,  sprccb,or  writing.  We  have  to  observe  the  part  moved,  while  tbe 
time  and  the  quantity  of  the  movement  indicate  what  is  going  on  in  the 
nerve-centre  corresponding.  Movements  may  be  tbe  direct  result  of  sUniu- 
lation  tlirfmgh  the  seascs,  or  they  may  occur  withont  any  known  cirenm- 
stances  stimulating  them,  as  when  we  see  the  spont^ineous  movements  of 
infancy.  Movement  may  be  observed  in  a  single  part  of  the  body  or  in 
many  parts  at  once ;  each  shoidd  be  the  subject  of  observation.     When 

*'*•  DiatACtlo  ActiMTi  among  Nerve  Centre«.'*  8«?  Dr,  HAok  Take'*  Mental  Science, 
Church  ill  &  Sons^  London. 

^  Tho  Study  of  Children,  Tlje  Maemilldn  Conipjiny»  N<?w  York.     See  p.  125, 
*  See  *'  Mental  Faculty/'  u  course  nf  Iwturea  un   the  j^n^wth  iind  inean'*  of  traiiiincf 
the  ni«»ntAl  fuculty,  delivprcHl  hi  thr?  Univeniity  of  Cambridgy,  publbhud  hy  the  Cam- 
bridge University  Preas  ftiid  MacmiUan  Compiiny,  New  York. 
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action  in  several  parts  is  observal  we  may  have  a  combination  and  a  series 
of  eombiuatioris  of  act?  making  up  a  complex  pbenomenou.     Such  series  ! 
of  acts  may  he  classified  as, — 

( 1 )  U  n  i  fo  rm  ser  i  t«  o  f  acts. 

(2)  Aiit^tueutiag  series  of  acts. 

(3)  Diminish ing  series  of  acts, 

(4)  Movements  cotitrolkxl  or  coordinated  by  circumstances. 
Let  us  briefly  consider  each  kind  of  series  or  miKlc  of  action, 
A  unifonnlif  repeated  sd  of  movements  is  seen  when  the  fingers  are  all 

opened  and  closed  together;  in  the  face  when  the  frontal  muscles  and  cor- 
rng-ators  act  together  over  and  over  again  as  a  liabit  without  variation, 
forming  an  atlietoid  series  of  acts  ;  the  same  is  seen  in  liabitual  grinning. 
Similar  gestures  may  be  often  repeated. 

An  aufpnaiihif;  scries  of  movements  corresponding  to  a  spreading  area 
of  nerve-action  may  be  seen  in  a  sj>i'eiiding  smile  or  facial  expression.  In 
a  burst  of  laughter  the  area  of  movement  spreads  over  the  face  to  the 
hands  and  the  movements  of  respiration.  When  a  question  is  asked  of  the 
pupil,  the  tongue  may  be  protrudt^l  and  the  head  held  on  one  side,  while 
the  fingers  fidget.  Such  spreading  action,  not  coordinated,  is  antithetical  to 
good  intellectual  fund  ion. 

A  dimiimhinfi  tfcrieA  of  movements  is  seen  as  the  child  quiets  down 
after  laughter  or  passion  and  is  controlk*d  to  intellectual  work. 

In  eoonlhiated  action  adajvted  by  circumstances  we  have  a  high-class 
function  ;  but  though  work  is  accomplished  tljereby,  we  may  see  fewer 
movements  and  infer  fewer  nerve-acts  than  in  the  case  of  an  augmenting 
series  of  acts  which,  while  useless,  is  followeil  by  more  nerve- exhaustion 
than  tlie  good  Cf:>oi-tlinated  action  ;  hence  training  the  nervous,  excitable 
chihlren  often  Icj^sens  tlieir  exhaustion  and  weariness. 

These  modes  of  movement  have  been  briefly  defined  ;  they  will  be 
refernxl  to  in  giving  descriptions  of  various  classes  of  cases.  Uniformity 
of  action  is  often  chamcteristte  of  brain-defirieney  or  defect ;  augmenting 
action  ciiaractcrizes  the  nervous  and  excitable  children.' 

Children  with  some  neural  defect  or  disorder  may  be  classed  as 
of  neural  <lefect  or  deficieucy^  ur  as  nervous  without  known  strnctunJ 
defect.  Dull  or  backward  children  may  be  deficient  in  mental  function 
from  organic  c^mditions,  or,  without  l>eing  constittitiunally  defective  in  make 
of  brain,  they  may  present  abnormal  modes  of  niniral  action  c«irresiK>nding 
tii  modes  of  mental  dlsorderliuess.  Various  classes  of  defect  may  be  a>ni- 
bincd  in  the  case.  Children  who  are  dull  or  backward  pupils  may  lie  either 
delicate  or  nervous,  or  both.  Bt^ides  these  classes,  we  meet  with  cases  of 
disease  aufl  gross  lesion  of  brain,  as  well  as  of  disease  of  the  throat,  the 
heart,  and  other  parts  of  the  body  which  space  will  not  allow  me  to  deal 
with  here. 
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Children  of  tlie  NeiTous  or  Neurotic  Type, — Among  tbe  eliildrea  com- 
monly classed  as  **  nervous  ebildren*-  are  included  those  who  sleep  badly, 
are  long  iu  getting  to  sleep,  talk  at  night  and  grind  their  tiH.^tb,  are  tire<l  in 
the  morning  and  tail  in  appetite  for  bre^akfast.  Tbese  children  ai\'  somc- 
titnes  somnunibnlists,  or  suffer  from  night-terrors ;  those  who  suffer  from 
headaulus  will  l)e  referred  to  sejmrately.  Such  children  often  have  a  vary- 
ing appetite,  sonietinies  being  most  tlittieult  to  feetl,  at  other  tinier  becoming 
voracious,  needing  extra  meals.  They  oflen  have  a  hacking  cniugh  and 
emaciate  without  lung  disi'ase ;  tbe  urine  is  fre<|ueutly  dense  but  clear,  wilb 
spe<.»itic  gravity  1025  to  10;]5,  and  laden  with  urea.  In  temperament  tliey 
are  usually  affLi-tionate  and  pleasing,  but  irritable  and  luissiouate  at  times, 
and  often  sutler  from  headaches ;  they  are  quick  at  learning,  often  preco- 
cious in  their  tlioughts  and  ex  precision.  These  nervous  children  arc  grega- 
rious in  s<K"ial  habits.  In  sciiool  they  tend  to  congregate,  and,  being  men- 
tally quick,  often  finish  their  lessons  before  the  others  and  play,  while 
duller  pu[M^s  jilwl  on.  They  are  imitative  and  excite  one  anotlier.  The 
amount  of  inem'inlitiated  mental  activity  and  motor  actitm  often  leads  to 
exhaustion,  and  is  bt^t  overcome  by  continuous  quiet  tminuig.  The  indi- 
vidual is  better  at  school,  but  their  interaction  on  one  another  needs  to 
be  watrhcth 

In  botlily  development  the  nervous  child  is  usually  well  made,  with  a 
gooil  head  and  good  features,  but  tall  and  thin,  more  thin  in  the  limbs 
and  body  than  in  the  face.  Variims  nerve-signs  may  be  present,  such  as 
asymmetrittil  balance  of  the  bmly,  the  head  not  erect,  the  spine  not  quite 
symmetrical,  the  feet  unc<pialiy  planted  ;  when  the  bands  are  hehl  out 
luixhtsts  may  apprar,  wliile  the  limbs  ai-e  lield  at  unapial  height  and  neither 
on  a  k'vel  with  tlie  shoulder,  tlie  left  usually  bring  lower.  Tlie  hands 
balance  in  the  ** nervous  posture,"* — vkle  ante, — especially  marked  on  the 
left  side,  the  Hngei's  twitching  siKJutaueously.  Facial  expression  is  usually 
bright  unless  there  l)e  great  exhanstiun,  when  there  is  fulness  of  the  lower 
lids.  The  eyes  are  well  directed  to  objects,  but  go  through  many  sjionta- 
neous  nK»verucuts  like  the  tingeiu  Sf>me  cxplanatiun  of  the  pathology  of 
these  cases  may  Ije  found  by  considering  tbe  siguiiicanw  and  the  interaetiru* 
of  the  points  observed.  Tlie  nervous  child  is  usually  l>eh>w  the  normal 
weigiit.  It  is  well  known  in  biological  study  that  a  condition  of  low  nu- 
trition predis[HJses  to  revei'sion  or  a  rctnni  to  earlier  modes  of  grtiwth  or 
action.  Tlie  uuml>er  of  spontaneous  or  incoordinatwl  movements  in  ner- 
vous chihlren  apjK^rs  to  me  a  reversion  to  the  spontaneity  of  infant  move- 
ments, Tlie  condition  **  nervousness"  is  a  certain  di^gree  of  weakness  or 
lowered  status  of  action  in  the  nerve-centres,  with  s[)ontaneity  and  lessened 
coordination.  The  weakness  is  indicated  by  lordosis  and  weaker  power 
over  musirles,  and  the  spontaneous  discbarges  of  the  nerve-ceutres  pniduce 
finger-twitches  and  uncontrolled  eye-movements.     Certain  extra  movements 
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or  an  irregular  spread iii|^  area  of  aetion  ful lowing  a  alight  ^ititnl 
seen  in  facial  grimaces,  swaying  of  the  body,  or  much  muvciiK'nt  of 
too  many  nerve-centres  are  put  in  action  in  [ilaee  of  the  few  exenDiscd  tn  w«U»^ 
eooitIinat<:Kl  action.     By  producing  a  better  condition  of  general  n\ 
and  training  the  child  to  imitate  good  action  in  the  teat/biT,  tniich  ! 
ment  may  be  efleeted.     Finger- tw^itchcs  may  be  flexor  and  extetmvr^ 
diiced  by  tlie  muscles  of  tlie  ibrearm,  while  the  lateral  twlt<4irft  of  the 
arc  produced  by  the  j^nmll  iutriusic  must*le8  of  the  hand|  and  appear 
directly  suggestive  of  dieturbauoe  in  the  highest  cseotres,     ThcBe 
movements  are  lo  be  dlstingni£>hed  from  tremor,  in  which  the  dhjAi 
of  the  part  in  movement  hi  much  less,  while  the  tnjmnloiiji  tuov 
regular  in  its  time  and  rapid^  oAen  up  to  two  hundred  mov^efnenltf 
minute.     Atlietosis,  which  indicates  organic  defect  of  the  brain^  is  dia 
terized  by  slow  and  uniformly  repeated  series  of  movement**  wliatrrfr 
stimulus  producing  it,  the  movements  not  being  coordinat'L'd  by  im 
through  the  senses,  and  therefore  useless  or  poriK>sele?*^. 

Cluhlren  who  suffer  from  hemiaches  are  numerous  among  lliM^»  ,>f 
neurotic  type,  est»ecially  among  girls,  and  they  mostly  present  .--mm*  -jf 
signs  desicribed  as  characteriasing  such  cases,  or  else  show  signs  of  ex 
tion.  Wlien  a  child  i^ays  he  has  headache,  but  shows  no  nerve-i 
exhaustion,  his  geucnd  life  and  school  work  netxl  not  lie  greatly  io4 
with  on  account  of  his  eomplainlug  of  head  pain.  The  most  disliiict 
in  causation  is  inheritance.  Among  the  family  of  pan.^nta  who  ha%*e 
snflered  from  tnigniiue  for  many  years  some  meral>er»  are  almost  Mire  ti 
develop  the  neurosis,  and  it  is  im|K>rtaut  to  explain  this  in  early  life, 
the  children  may,  if  in:>ssible,  be  brought  ui>  in  the  country*  and  also  to  bwT 
the  pain  which  is  their  inheritance.  These  childn*n  should  be  prutirliil 
from  grtv^t  fatigue;  their  fet*ding  and  management  shi»uld  be  maeb 
same  as  that  descTrbed  for  nervous  and  exhausted  cbildreo*  Errors  in  w* 
fiaction  of  the  eye  should  be  looked  for  and  tM>rreeted  when  found.  Chil- 
dren who  saffer  from  headaches,  as  well  as  other  nervous  eiuldrea,  nuk 
uncommonly  see  speetml  illusions.  It  may  be  distinct  ol^cdB,  ai^  a 
brad  or  an  animaL  I  think  that  with  children  these  tllusioctfi  are  generalhr 
stationary.  They  point  out  the  place  where  they  see  them  and  tay  mbMl 
they  see^  but  do  not  often  indicate  them  as  moving.  Such  6pt*ctni  may 
taken  by  the  cliild  to  l>e  a  n?al  object,  and  he  may  lie  frightened  at  tlie  i%kt^ 

Among  my  notes  of  lilty-eight  cases  of  headaches  in  children^  I 
seven  years  and  under,  boys  fifteen,  girls  eight;  eight  to  ten  yrar 
birthday,  boys  three,  girls  ten ;  eleven  to  fifteen  years^  boyi»  aevra, 
fifteen  ;  total,  Injys  twenty-five,  girls  thirty *tbree/ 

Brain-fatigue  and  exhaustion  are  conditions  of  great  importance  in  difl- 
dren,  and  are  also  very  ooraraonly  met  w^ith.  Weariness  and  inertness  in 
action  may  be  due  to  many  circumstances.     Much  might  be  aaid  m  to 


*  See  InterniitionaL  Clinics,  1895,  vol.  iL 


KEDRAL  AND   MEJTrAL   DISORDER   IK  CHILDREN. 


1300 


effecto  of  must^iilar  exercise,  defective  ventilation  and  diet,  conditions  of  the 
blood  and  circulation,  etc.,  in  prodticing  fatigue,  but  I  am  obliged  to  con- 
fine  my  remarks  mainly  to  the  status  uf  brain- fatigue,  its  diagnosis  and 
ti^atment.  The  lessened  |K>wei'  of  brain  is  indi<iite<l  in  lessened  force  and 
a  hi wer  power  of  courdi nation  both  in  motor  iHid  in  mental  action,  while 
iiTitability  is  manili'steil  in  eertiiin  fidgety  extra  movements,  as  in  chihlren 
of  the  nervous  ty|K».  The  signs  of  exhaustion  are  a  le^seninj  degree  of 
fariid  expression^  relaxatiim  of  the  orbicularis  oculi  mus(*les  with  fuhiess 
under  the  eyes,  drooping  of  the  jaw  with  the  mouth  open  without  naso- 
pharyng«*al  ol>struetion,  asymmetrical  balance  of  the  body  and  loixlosis, 
unefpial  balance  of  the  arms  when  held  out,  the  liand  falling  in  the  weak 
posture  of  flexion  with  the  metaearpns  contracted  or  folded  together.  The 
exhausted  child,  as  in  slight  cases  of  chorea ^  may  present  some  spontaneous 
twitching  movements  of  the  fingers  and  eyes,  while  if  of  a  low  type  of 
brain  make  there?  may  In?  overaction  of  the  frontal  muscles  with  oorrugatlon 
or  over-smiling,  together  with  fidgety  extra  movements  when  spoken  to  or 
required  to  perform  some  action.  Ros|>onse  in  action  is  slower  than  nor- 
mal, and  imitation  of  movements  less  exact  id  its  co5rdinatinn»  Mental 
aetion  is  comparable  to  the  detect  in  movement;  it  is  slow  and  uneertain 
bith  in  pr<>(N?s9es  of  thinking  and  in  expression,  while  the  tone  of  voice 
bet^onus  low  and  ni<inotonous.  It  is  import^int  to  seek  the  sources  of  such 
exiiaustion.  Tlie  most  frequent  cause  is  want  of  regular  and  sufficient 
houiv^  of  sleep  or  di'ficient  rest  during  sli-»ep.  Tooth -grinding  is  usunllv  an 
indication  that  sh-ep  is  defc<'tive ;  usually  the  canines  or  the  incisors  are 
tfie  teeth  funnd  flattened  at  their  tii>s  by  trituration  produced  by  coincident 
action  of  tlie  masseter  and  t€>m|>r»ral  muscles  with  the  pterygoids,  all  of 
wliicli  are  8U|)p!ii>d  l>y  the  motor  division  of  the  fifth  cranial  nerve,  whose 
sensory  division  supplies  fibres  to  the  meninges.  Childi-en  of  the  neurtitic 
tyi>e  soinetimes  bet'ome  exluiusted  by  a  great  aniouut  of  s|X)utaneous  un- 
guided  thinking,  c*iustantly  asking  rjuestions  on  points  they  cannot  under- 
stand ami  puzzling  over  tiielr  own  thoughts.  They  may  a|ipear  to  l>e 
precocious  and  clever  chihlren,  but  are  too  little  occupie<l  with  a  child's 
natural  life  and  games,  Rt^gular  school  life,  wisely  dirccttd,  may  he  of  the 
greatest  benefit  in  rcmuving  such  causes  of  exhaustion* 

Chorea  in  childi'en  is  a  disorfler  fi'equently  met  with  in  well-developed 
but  ill -nourished  brains  under  the  stress  of  circumstances.  The  main  facts 
conceruiug  this  form  of  brain  disturbance  are : 

1.  The  association  %vith  rheumatism  and  heart  disease,  Tliese  well- 
known  jwiints  in  etiology  I  will  not  consider  further  than  to  jioint  uut  that 
impurity  or  irregularity  in  su(>ply  of  bhxid  to  the  brain  ufteu  leads  to  head 
pain,  want  of  sleep,  mental  distress,  or  mania,  as  well  as  delirium  in  fevers, 
unemia,  etc. 

2.  Chorea  occurs  in  well-develoiK?d,  highly  evolved  bmins,  and  not  at 
the  youngest  ages,  and  brain  health  may  be  reeoveretl. 

3.  It  is  more  frequent  among  girls  than  boys. 


1310 


NEURAL  AND   MENTAL  1>IS0RDER   IN  CHtUPEEH, 


4.  Almost  all  cages  of  chorea  are  under  the  nonzial  weiglil  for  ihfir 
t^ ;  the  body  weight  coiitrniicB  to  fall  for  a  time,  but  comaiidioes  to  t» 
before  the  movemetits  eubsidciaDd  they  imually  oeaae  sooq  after  body  wf^^ 
becomes  normal. 

5.  Tlie  convlition  is  characterized  by  weakened  foree  of  tlie 
tres  on  the  muscles  and  by  Bpontaneoas  action. 

6.  The  movcmoritis  seen  ai'e  but  seldom  cc»ordinated  by  imprrigsinn^  frwiT 
without,  but  the  eombinatioiia  of  movements  are  the  noroifil.  Can  anyn- 
planation  be  given  why  a  well-developed  child's  brain ,  when  ill-notrrtubi^. 
should  under  stress  of  the  envrronni  nt  fall  into  a  condition  of  di^ordnT 
among  the  nerve-eentres,  resulting  io  their  becoming  weak  in  motor  artioo 
and  liable  to  constant  sj>ontaneoas  discharge  of  foroe?  Such  appears  to  be 
the  problem.  In  1887  I  suggested  the  view,  which  I  oontinnc  to  hnU, 
that  chorea  is  a  condition  that  may  occur  in  a  well-developcd  bram  aaab- 
gous  t^>  the  m(jdc  of  action  dcseribetl  as  noraial  in  the  infant  bmin.'  Tot 
normal  brain  at  twelve  years  old  the  mode  of  function  has  cbanged  gmtir 
from  the  infantile  condition  ;  the  separate  spontaneous  (motor)  action  of 
many  nervenjcntres  has  Ijeeu  replaced  by  quietness  and  adaptability  for  8^i 
oitlinated  action  If  the  larger  mas8  of  brain  at  twelve  yeam  rcstuaa  ^^H 
infiintile  mcKlc  of  aeliou,  the  individual  nerve-centres  becoming  as  wcftktf 
iu  the  in  taut,  and  again  acting  separately  and  8jK)ntaneau3ly,  tbe  wav^ 
ments  of  choi'ca  will  appear.  The  choreic  brain  apjiears  to  itie  to  be  cmeii 
which  the  mo<h-'  of  action  is  for  the  time  infantile;  the  greater  nuroUT  iif 
movements  scini  iu  chorea,  as  compared  w^ith  the  microktDesis  of  lo&iicfi 
corresponds  to  the  greater  number  of  motor  oerve-centn*  in  the  laifir 
bmln.  We  have  a  condition  of  reversion  to  the  infantile  mode  of  actioi^ 
and  the  ctwdiiiative  |x)wer  pre vionsly  acquired  is  for  the  time  being  li^; 
there  is  a  dissolution  of  the  acquired  evobition ;  hcnoe  the  loee  of  Bpeeik, 
whirh  is  an  acquired  coordinated  mode  of  action.  Speech  may  be  lo^  iiid^ 
poudcut  of  (^hoiTio  movements  of  the  tongue.  These  fiicta  doaidy  oorr^ 
spoud  with  what  has  been  described  in  conditions  of  *^  oervousiieBl^*  wUtk 
are  leaser  d^rees  of  dieeolution  of  acquired  evolntion.  We  might  nnwoft 
a  graded  group  of  fifty  children, — at  the  one  end  tho^  sioiply  *■ 
and  over-mobile,''  then  those  with  manift*st  twitches,  sucececlcd  by 
convalescent  from  chorea  but  not  steady,  up  to  all  forms  of  weH-niiffail 
cases  of  the  a(TiM?tion  :  ])ara1yt!c  chorea,  henitcborea,  or  general  afledimi  oC 
all  parts  of  the  LMj>dy.' 

Mental  Eramination  f>f  CkSdreru — It  ia  shown  in  Table  I.  of  the 
former  article  that,  of  the  children  tvith  abnormal  nervc^gna,  forty  per 
cent,  of  the  boys  and  forty- two  per  cent,  of  the  girls  were  dull  and  bacfcwvid 
pupils;  while  of  the  children  reported  by  the  teachers  as  drill,  61.8  per  ci-oL 
of  the  boys  and  sixty  per  cent,  of  the  girls  presentetl  nerve^eigna.  In  lh«« 
&eta  we  see  evidence  of  the  oonnection  of  brarn-disoiderltiMai  ui  mPlor 

*  AtiHlomy  of  Movement,  The  Mftcmiltan  Company,  New  Tofk.     Ste  ^  9L 

'  IntcmiUioniil  Clinics,  1897,  voL  L 
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action  and  adaptability  for  mental  function.  It  follows  tijat  in  the  clinical 
examination  of  a  c^se  with  any  abnormal  brain-condition,  or  any  dfjfuct  in 
development  of  the  bcxly,  the  mental  status  should  be  looktHl  to.  In 
condueting  the  mental  examinatiou  of  a  child  it  is  convenient  to  mm- 
mence  with  some  general  conversation  on  simple  subjects, — e.^,,  his  life  at 
school  or  at  liome,  in  play  arnl  at  work  ;  what  he  rt^ads,  hh  couipariions 
and  amasenients.  The  faculty  of  speech  is  thus  as^jcrtuiucd  and  some  idea 
of  the  extent  of  his  vocabulary.  Various  defects  of  sjteccrli  may  be  found  ; 
there  may  Ix^  ill- Regulated  intonation,  the  voice  at  times  almost  dying  away  ; 
there  may  L>e  thickness  of  ntteranrse,  often  in  part  due  to  naso-pharyngeal 
obstruction  ;  a  few  words  may  be  spoken  in  reply  t*J  a  question  without 
affonling  nn  answer ;  the  question  may  be  simply  repeated  without  any 
reply.  In  uiauy  other  particiihii's  specvcfi  or  utterauL-e  may  be  defet^tive. 
Conversation  with  the  child  may  show  whether,  aecoixling  to  liis  age,  he  can 
give  a  fair  aecf>uiit  as  to  how  he  would  travel  from  one  place  to  another, 
as  to  how  he  went  to  the  sea  for  his  iiolidavs,  what  he  m'ist  get  to  write  a 
letter  and  how  it  gets  to  its  destination,  where  articles  of  imtd  come  from, 
Paiticnlarly  notice  in  conversation  whether  the  child  makes  com]mrisons  or 
exercises  the  faculty  of  jrulgment*  "  Did  you  get  to  the  sea-side  in  the 
same  way  as  the  letter  tliat  said  you  were  coming?''  The  liehavior  of  the 
child  with  common  objects  may  show  much  as  to  his  mcjdes  of  dealing  wit li 
his  surroundings.  Does  he  turn  over  the  leaves  of  a  picture-lx)ok  and 
speak  of  the  objects,  or  point  to  tliem  ?  Is  he  destructive?  Does  he  tuni 
over  page  after  page,  or  soon  tlirow  the  book  away  from  him?  Let  him 
have  your  purse  and  tH>unt  the  money,  first  the  number  of  coins,  then  count 
their  vahie.  A  chikl  who  has  been  taught  may  add  sums  set  on  paper,  and 
ca^t  up  the  value  of  money,  tliough  he  is  unable  to  count  objeets  pres^^'uti^d 
to  him  or  find  the  coins  corresponding  to  the  written  sum.  In  children  with 
little  or  no  s|m.^:*h  it  is  more  difficult  to  a^^eertain  whctlicr  a  judgment  is 
formed,  A  boy  likcxl  to  play  with  a  ball,  mu\  eallcil  it  '*  ball  ;"  when 
shown  the  ball  and  a  spherical  glass  held  out  towards  him,  one  at  a  time, 
he  spoutaueously  said^  "  kdl,"  "glass,"  "glass-ball,"  which  iudieated  a 
mental  process,  A  one-ounce  weight  was  platx^d  in  his  right  hand,  and  two 
ounces  in  his  left  ;  he  moved  tliem  up  and  duwn  ami  said,  "  Iieavy/'  hold- 
ing out  the  latter  weight ;  such  a  judgment  was  determined  by  his  muscular 
sense.  Thus  both  the  laculty  of  muscular  sense  and  counting  aR*  important 
as  tests  ;  the  two  are  murh  allied,  and  earl)  individual  defet^t  detwtcd  sug- 
gests a  line  on  which  methods  in  tmining  should  be  directed.  Place  simi- 
lar coins  on  the  table,  h.-t  the  cliild  move  each  in  turn  with  his  hand,  and 
thus  count  them  ;  again,  place  the  a»ins  at  equal  distances  in  a  line  and  let 
liira  fount  thera  with  his  eyes.  In  the  former  case  his  brain  appreciates 
(counts)  his  hantl  i>r  his  hand-  and  eye-raovements*  in  the  latter  case  it  is 
only  his  eye- movements  as  they  tui'n  to  each  com  that  he  counts;  the 
former  methml  is  easier  for  (be  ehiid.  He  may  similarly  count  objects  in 
the  ixMjm,  pointing  to  them,  or  only  by  looking  at  them. 


1312 


NEURAL  AKD   MENTAL   DISOBDER   IN  CHILDBEH. 


The  apprec-iiition  of  weights  has  been  referred  to ;  it  b  wi 
metal  weiglits  who3«  weiglit  is  pro|X3rtional  to  their  size,  and  also  oUht 
objects  of  Bimilar  size  whose  weiglit  varies,  such  m  pill-baxcs,  cmiMj  v 
filled  witli  plaster. 

Another  userul  test  is  the  naming  of  colors  or  matching  ibo^  tbalsrt 
similar.  The  sense  of  temperature  shonld  be  tested.  Sonie  childrm  of 
defective  bmin-power  are  very  anaesthetic,  and  allow  a  tooth  to  be  {Milkd 
uiit  without  any  exprcss«ion  of  pain. 

The  clinical  examination  of  dull  and  backward  pupils  shows  th« 
aHSotnatimi  Ix^tweeu  the  mentiil  and  the  physical  wnditions  di'ScTilied. 
die  main  cla,sses  of  defect  o(  childhood*  braiu  disonlerhness,  indic^ttd  Ijjr 
abiiornnil  nerve-aigns,  is  a  more  frec|ueot  acrM^mpaniment  and  appquisl 
cause  of  rafutal  dulness  than  defect  in  bodily  development.  Coui] 
of  schools  when  go<Kl  phy^inil  training  is  provided  with  others  where 
is  none  shows  tliat  in  the  latter  there  is  a  higher  proportion  of  pQpil^  with 
'*  nerve-signs' '  and  dull  pupils.  All  means  available  for  remavitig  them 
motor  indittitions  of  bmiu  inootJitli nation  arc  useful  in  preparing  the  wiy 
for  mental  cultui'e.  These  dull  children  must  a]»jx*ar  uud«T  didennl 
as()ects  to  the  parents  who  see  the  whole  lifo  of  the  cfailil«  and  wbmt 
interests  lit*  iu  their  iiitun^  success  as  well  as  their  present  wcll-l>clng 
teachers  have  U>  train  in  the  scihool-room  ;  the  physician  is  cvinsiihed 
some  phyfeit]^!  ailment  in  the  child  ;  our  business  is  to  look  at  ibecbild  (i 
every  aspect  aud  give  prognosis  and  advice  accordingly* 

Inaccuracy  in  writing  and  spelling  may  be  due  to  not  looking  wWi 
actness ;  if  the  eyes  are  not  trained  to  fix  well,  if  the  child  always 
towards  an  object  and  its  jiarts  by  turning  the  head  only  and  not 
his  eyes  in  the  orbits,  the  mental  impressions  rcccivetl  will  be  too 
Such  children  art*  bad  observers  of  tlie  printed  P*Jg*?>  «n  ol)jcct  domoostimledp 
or  the  black-board ;  in  the  latter  mode  of  instruction  tlie  boy  nut  tinincd  ti 
look  well  may  fix  bis  eyes  on  the  faoe  of  the  teacher  iostead  of  tbe  Uflck* 
b<jard. 

Motor  action  and  mental  action  in  response  to  a  commaml  or  a  qtifigtiott 
may  be  too  mpid  as  a  habit,  not  allowing  sufficient  time  for 
rec<L4v(Hl  to  prepare  the  brain  for  the  reply.  Thus  nervous  _  i .  n 
times  make  absurd  mistakes  when  those  of  a  slower  habit  aiKnrcr  cvinwdhr. 
A  moment  of  quietness  is  nee<Jed  before  the  reply.  On  the  other  baoii, 
expn^sion  may  be  long  delayed  a  Her  the  question,  so  Irjog  m  lo  form  fsrt 
of  the  reply  to  a  subse^^ptent  tpiestion,  without  any  real  iiiilurp  of  nircifai 
action.  An  expression  of  intelligence  passing  over  tlir  faa*  may  todiiiils 
mental  action,  and  a  second  cpiestion  may  elicit  a  correct  reply. 

Children  without  any  mental  dulness  may  l)e  buckwanl  am)  Uoiiblal 
with  their  lessons  from  inaptn«?ss,  not  from  want  of  real  ability,  tlieir  habilaaf 
neural  action  not  yet  being  fully  evolved  or  coordiDated  lo  totellacltial  ae- 


^  See  SutUlicft]  Joarnal)  lUroti,  l(Mi. 
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tiou.  It  ol't-en  hapj^ens  in  childreu,  such  as  wqiv  descril>ed  as  of  the  ner%TiLis 
type,  that  they  have  much  spontaneous  movement,  or  niicrakioesis,  remain- 
ing from  inftinty, — bmin-iiiciMjrtlinatod  action  expressed  hoth  in  motor  and 
in  mental  proeesse*?.  A  qiiestion  asked  of  the  qiiiet  child  just  produees  the 
answer;  but  addresised  to  the  nervous  ehild  with  much  spontaQeous  brain- 
action,  the  thout^hts  present  run  on  and  intermingle  with  the  expression  of 
a  reply.  This  kind  of  hrain-atrtion  has  Sjeen  refernxl  to  as  a  source  of 
fatigue.  Tiiese  are  the  most  hopefid  among  the  baekward  pupils;  their 
real  mental  status  must  be  judged  of  when  they  are  at  their  best,  from  the 
expression  of  the  l>est  judgments  they  make,  not  from  their  mistakes. 

Teaehei's  tell  us  that  a  priueii>al  cause  of  dulness  is  inattention  ;  the 
child  who  stands  motionless  and  without  many  passing  thoughts  is  more 
ready  to  answer  questions,  read,  or  prepare  a  correct  exercise  or  sum  than 
the  child  with  many  spontaneous  movements,  wliieh  are  increased  on  any 
mental  stimulus  j  the  latter  is  «illed  fidgety.  These  extra  movements  in- 
dicate a  wide  area  of  brain-action,  augmented  rather  than  eoordiiiated  by 
any  stimulus,  which  is  inimic^al  to  mental  precision  and  nuiy  soon  exhaust 
the  child.  It  is  found  in  many  eases  that  such  extra  movements  occur 
when  the  child  is  spoken  to  and  subside  when  he  is  controlled  through  his 
eye  instead  of  his  ear.  Cases  as  her€^  described,  if  otherwise  normal,  may 
be  of  good  prognosis ;  the  girls  of  this  ty\^  are  more  likely  to  do  badly  if 
n*^^lecte<!  and  allowed  to  become  exhausted.  It  is  necessary  to  watch  the 
c<juditions  of  health,  feeding,  rest,  and,  while  pursuing  a  quiet  training,  wait 
for  further  evolution  of  brain-powder  and  meet  difficulties  as  they  may  arise. 

Conditions  of  chronic  exhaustion  in  children  not  ill  develo|>ed  may  lead 
to  much  mental  dulnc^ss,  as  in  school-children  wlio  work  long  at  home  or 
keep  late  and  irregular  hours.  Deafness  may  also  be  a  cause  of  dulness 
without  brain-defe*!. 

In  the  former  article  certain  groups  of  children  are  defined,  gradtxi  as 
to  mental  dulness  or  defeiit  of  brain  and  body.  Children  of  the  nervous 
type,  those  exliausted,  aud  those  w^ho  suffer  from  headacht?s  may  Ix*  of 
normal  construction,  but  have  fallen  into  a  condition  of  neural  disoi^cr 
from  wliieh  they  may  recover  imdcr  care.  In  minor  f/ascs  of  defect  the 
relative  impurtance  of  the  signs  observed  is  fairly  indicated  in  Tables  II., 
III. J  while  it  is  shown  in  Table  IV.  that  such  relations  vary  with  sex  in 
the  age-groups,  nerve-signs  being  most  asstK'iated  with  mental  duln(«^s  un- 
der seven  veal's  of  age.  Some  combinations  of  defectiveness  are  of  grave 
significance  ;  when  abnormal  points  in  development  of  the  Ixtdy  arc  aceora- 
panied  by  low^  nutrition  and  aliiiormal  nerve-signs,  we  find  that  53.7  per 
cent,  of  the  boye  and  50. tJ  |icr  cent,  of  the  girls  wen^  dull  pupils.  Cases 
are  also  met  with  in  which  the  degree  of  defect  of  bcxly  and  brain  leads  to 
a  bad  prognosis  for  the  mental  and  social  life  of  future  years,  which  can 
only  lie  combated  with  any  hope  of  success  by  well-dii-ectcd  training,  com- 
menced early  and  long  eon  tinned.  The  following  brief  notes  an^  of  case.- 
seen  in  Poor  Law  institutiems  (district  and  scftarate  s<'liools),  1888-91 : 
Vol.  V.-*83 
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(387.)  A  girl  aged  ten  years*  Standard  I.  Head  norimil,  liut  palate  very 
narrow ;  veins  on  forehead  and  bridge  of  nose  large ;  expression  of  face  not 
good  ;  frontal  muscles  ovemcting  finely,  making  the  tbrehead  dnll ;  mouth 
kept  oi>t"D  ;  hands  when  held  out  balance  in  the  "  weak  posture"  with  lor* 
dosia  of  tlie  spine;  was  rejwrted  to  have  learnt  but  very  little  and  tliat  bnt 
jwly*     The  nose  and  thi'oat  sl^jidd  be  examined. 

(1842.)  A  girl  aged  twelve  years.  Heatl  very  small,  circumference  nine- 
teen and  one-half  inches  ;  bridge  of  nose  wide ;  expression  of  face  dull  and 
over  smiling,  looks  lacking  in  intelligence  ;  mouth  open  ;  attempts  to  make 
replies  to  questions,  but  her  9|)eeeh  is  unintc^lligiblc.  She  appears  to  be  a 
small-headed  girl  of  weak  mental  power. 

(1691.)  A  girl  aged  thirteen  years.  Head  of  sufficient  size;  j>alate  nar* 
row  ;  lips  thick  ;  a  big,  heavy,  strong  girl ;  lacking  iu  lotelligence  of  ex- 
pi'easion  ;  frontal  luiiselcs  overacting;  eyes  out  well  directed  to  objects; 
healthy,  but  never  did  any  work  in  schof)l,  and  interfered  with  the  other 
pupils ;  works  well  in  the  laundry  and  kitchen. 

(791.)  An  infant  girl  aged  three.  Head  small  and  eonical,  circumfer- 
ence eighteen  inches,  transvei'se  measurement  eleven  and  one-half  inches ; 
ears  outstanding ;  face  lai-ge  in  proportion  to  the  small  head ;  a  fat  child 
with  cold  blue  limbs  ;  no  facial  expression  ;  conld  walk  and  say  a  few  words  ; 
the  nasal  bridge  wa.s  j^uuken  with  discharge  from  tiie  nose ;  a  very  low  type 
of  development  and  brain-power. 

A  boy  attending  a  day  school  and  an  nut-jxittent  at  hospital,  age  eight 
years,  in  infant  class.  Head  large,  coarsely  built,  not  lumpy,  circumference 
twenty-two  inches;  palate  high  and  arched;  right  ear  defective  in  make, 
aeleft  normal  ;  ebronic  chorea  from  biiih,  aflecting  the  face,  eyes,  aiid  limbs, 
le  could  walk,  but  sometimes  fell  down*  His  nutrition  was  good,  heart 
normal,  and  he  had  never  bec*n  laid  up  with  illness.  His  mother  wished 
him  to  attend  day  scho*)! ;  he  liad  never  learnt  his  letters,  but  had  only  been 
at  school  three  weeks. 

A  boy  fifteen  years  of  age ;  very  low  down  in  one  of  our  public  schools; 
very  short;  fiurly  muscular;  weight  six  stone;  head  rather  small,  twenty 
inches  in  circumference;  tonsils  lai*ge ;  no  nasal  obstruction;  expression 
ratlier  blank  ;  full  under  the  eyes ;  fi-outal  muscles  ovei-acti ug,  sometimes 
%vith  corrugation  ;  he  stands  well ;  eye-raovenients  good  ;  no  rigidity  ;  knee- 
jerks  normal;  speecli  fair,  monotonous,  and  some  delay  l^eforc  replying; 
general  movements  and  imilatiou  of  movements  good;  cannot  distinguish 
weights ;  writes  fairly,  bnt  slow ;  good  at  gymnastics ;  likes  foot-ball ;  is 
generally  likctl  in  the  school  ;  has  a  |>f)or  memory  ;  takes  both  Latin  and 
French  at  school,  but  is  very  backward*  It  was  advised  that  he  sliould 
give  up  Latin,  and  that  he  was  pix>lmbly  unfittt^  tor  the  high  ]X)sition  of 
commercial  responsibility  which  had  been  prepared  for  him. 

I  shall  nnw  dwell  iu  more  detail  on  some  of  the  indications  of  brain 
deficiency  and  the  clinical  examination  uf  child I'en  feeble  and  wanting  in 
mental  power.     The  worst  among  tlie  abnormal  nerve-signs  described  are 
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thoee  elassetl  as  re})eai€d  imiluiiu  iiiovctiients,  sui'li  as  athetosis,  tVuutal 
muscles  overacting  with  or  without  tlie  cornigators,  rei»eated  giininng,  to- 
gether with  al>sence  of  facial  €\\pressioii  aod  slow,  feeble,  inaccurate  nujdas  of 
resixmse.  In  oxaminiug  a  case  of  defective  brain  all  |jathological  comlitions 
should  be  loukinl  ft>r  Exaniioe  each  skle  of  tlie  biicly  sepanitely  ;  there 
may  be  imlicatioiis  of  heniipl^ia  or  some  detect  in  power  or  in  coordination 
on  one  side  only,  or  one  side  moit*  than  the  other.  Let  the  child  pick  up  a 
pin  with  either  hand  or  buttun  and  unbutton  his  glove.  Ijet  him  imitate 
the  movements  of  your  fin^rs  in  either  hand  and  in  lx)th  together.  The 
child-g  imitation  may  be  go«xl  with  butli  hiinds  in  imitation  t>f  lx>th  of 
yours,  but  not  equally  gimd  in  moving  one  side  only  in  correspondence  to 
one  of  yours.  See  if  there  be  any  rigidity  or  hypertonicity  in  the  limbs  at 
the  wriirit  or  ankle  as  you  make  jjiLssive  movements.  In  the  lower  extrerai- 
tit^  does  the  leg  swing  frt^ly  at  the  knee  like  a  |>cmlulum  withuut  muscular 
restraint?  Hy|>ertonicity  is  usually  found  in  congenital  hemiplegia.  In 
congenital  hemiplegia  at  ten  years  and  upward  the  trophic  effect  of  the 
lesion  is  oti:en  indicated  by  short uess  of  the  radius  and  ulna,  as  compared 
with  the  op|>osite  side,  and  the  limb  may  be  altogether  smaller.  Inquire 
carefully  tor  indications  of  epilepsy  and  petit  imt! ;  casual  observation  is  Dot 
enough  ;  those  in  chai^  of  the  chikl  should  be  instructed  to  ol>serve  hira 
cfmstantly.  In  these  c^ase-^  it  is  desirable  to  examine  the  eyeSy  the  hearing, 
tlie  throat,  and  the  oose  ;  also  the  heart.  In  cases  of  congenital  deiet^ive- 
ness  it  is  not  uncommon  to  find  a  hernia.  In  social  habits  these  defectiv^e 
childam  are  s^ilitary,  not  playing  witli  other  children  or  joining  in  their 
games;  they  s^iunetimes  form  low  comimuionahips^  tease  animals,  and  may 
be  uncleanly,  due  t**  want  of  gtxKl  training. 

The  tiTatment  and  management  of  children  with  neuml  or  mental  dis- 
order must  in  part  tall  as  a  rt^sixuisibility  upon  the  physician,  who  may  well 
take  his  part  in  eonsultation  with  the  teacher  in  the  mental  guidam*  and 
culture  of  tlie  child.  In  the  former  article  I  dwelt  on  the  duties  of  the 
medical  officer  of  a  school  or  institution ;  tlie  recommendations  in  care  of 
individual  children  may  now  engage  attention. 

Nervous  children  and  those  with  brain  defect  are  often  delicate  and  dulL 
(See  Table  I.)  The  rooms  they  oc^cupy,  both  for  living  aud  in  school ^ 
should  be  light  and  well  ventilatixk  Tlie  child's  clothing  should  be  appro- 
priately arranged,  securing  a  uniform  layer  of  warm  air  over  the  body  and 
the  arms  and  fwt,  while  not  constricting  his  moveraeuts.  Uniform  times 
for  rising  and  sleeping  should  be  adhered  to  with  regularity,  while  somechil- 
di^n  refjuire  to  lie  down  Sfjme  pirtion  of  the  <lay,  and  those  who  suffer  at 
time?  from  bad  headacln:^  or  signs  of  exhaustion  need  an  occasional  day 
devoted  to  cY^mjilete  rest,  while  active  at  other  times. 

It  is  convenient  to  draw  up  a  time-table  for  the  child  showing  the  hours 
of  each  kind  of  work,  ot^tnipation,  play,  rest,  and  meals.  This  adds  accu- 
racy to  the  management  adopted,  m  that  results  can  be  seen,  and  the  metliud 
may  be  altered  from  time  to  time.     When  nerve-signs  are  more  prevalent. 
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some  tcmpurary  relaxatii>n  may  Inr  nefxlcfl.  Tlic  ft^eding  of  nervoas  chit- 
drcii  is  often  a  giTat  diffifjulty  ;  they  ueed  nmch  food,  bat  are  caprtctouff  to 
appetite  and  dawdling  at  nij^ala,  m  that  they  eat  infiufEciently  uoless  Qiged 
on  and  wat^lu»d  at  mciils.  The  diet  should  Ik*  varhn:! ;  fat  fo«xls  aid  i 
of  weight  when  this  is  deficient ;  well-boiled  suet  pudding,  plentj'  of  wJ 
— say  two  pints  a  day, — or  cocoa  or  coffee,  mostly  made  with  inilk,  may  tn* 
used  as  beverage  ;  all  alcohol  should  be  avoided.  At  lunch,  biscuit,  choco- 
late, or  milk  may  be  given  ;  iKie^m,  eggs,  fish,  etc.,  at  breakfast  ;  soup,  m^ 
pudding  at  dinner,  and  a  femall  |Hirtion  of  meat  after  the  ftchool-day  aw 
usually  needed  for  the  nervou8  child  twelve  years  of  age.  Cod-liver  oil, 
iron,  and  malt  may  be  useful. 

Treatment  and  management  should  be  guided  by  diagnosis  and  descrip* 
lion  of  the  points  in  the  case.  The  individual  nerve-signs  should  be  pointed 
out  to  the  teacher  in  charge  of  the  child,  requesting  that  in  daily  tnuniiif 
care  may  be  taken  to  avoid  inoi'casing  them,  and  to  I'cmove  them  id  detial, 
mainly  by  the  iuilnenee  of  imitation  and  cultivation  of  perfect  balanoe  and 
movement.  We  should  not  simply  direct  that  fatigue  be  avoidid,  but  poiui 
out  the  alteretl  appearance  in  tlie  fat^,  the  fulness  under  the  e^'c;*,  the  extra- 
movements  and  signs  of  excitement  which  expivss  the  corameocfmept  of 
fatigue. 

Children  of  the  ner%^ou8  type  need  guidance  and  control  ntth^r 
stimulus,  while  those  of  the  defective  class  need  stimulation  and  guM 
throughout  the  day  ;  hence  their  care  is  more  laborious,  as  they  need  acfti*e 
help  ec|ually  in  work  and  in  reereation  as  well  as  in  their  soctal 
Neglect  or  delay  in  the  education  and  training  of  defective  childreii 
to  an  inferior  status,  mental,  moral,  and  social.  It  is  a  mistake  ooljr  ton 
common  to  wait  and  do  nothing.  The  physician,  in  seeing  the  ditld,  st 
least  at  the  commencement  of  eacli  school  term  after  the  holtdavs  and  at 
the  conclusion  of  a  term  of  work,  can  compare  the  conditions  of  the  child 
from  time  to  time,  pointing  out  improvements  effected  and  further  poieti 
for  attention,  wdiilst  guai-ding  against  sigus  of  exhaustion  as  ihe  resuli  of 
the  training  given. 
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7^2, 
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vellow  atrophy  of  the  lirer. 
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7»2. 
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^^^1 

k 
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dlagnoaift  of,  536. 

vhncf  tff*  y«0. 

ing  operation,  771. 

^^H 
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^^H 

ogj  of,  531. 

other  in,  W70. 
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the    restoration    of 
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acute,  581. 
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^^^^^^^H           A  no- rectal     fttreda,     primii.ry 

Appeadioitii,  treatment  of«  ex- 

BftlUotyne^   J.   W^   MJl^  m 

^^^^^^^H                                perineal 

pwiiint,  T4V,  752, 

Qociff«oil»i  4hm>t4mmi 

^^^^^^^H                                            or 

laxatives  io,  7 IV. 
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morpUine  in,  7/M». 

1. 

^^^^^^^^^H                               croctomy)     followed 
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ea»«,1tlS. 
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Ar«eaical  poitJoning,  11V6. 

fji.otite  ^cnrvy^  Z$9, 

^^^^^^^H                               unU  guiding  It  to  thfi 

defiuiticmof,  ltt>6. 

Haa«ibi'»  uperaCkw  lor  harvl^ 

^^^^^^^^^B                              perinoat           aaoral 

etiulogy  of,  llttft. 

701,  70.t. 

^^^^^^^^^B 

biitory  of,  lLyi\. 

Bathing,  oc*ld,  is  ivtirli«r^. 

^^^^^^^H                          proto{iU«ty  fbrv 

progno^iii  in,  IIVIS^* 

ph  tM  fevw.  1T«. 

^^^^^^^H                 imp€rruratiiiD|    oougu^uitml, 

Kyiiiplomatology       of, 

I                 .dto#omet«r.  16tt 

^^^^^^^H                      nuri^ioat     treatment     of^ 

UU7. 

uew  t]tb««iilta*4il 

^^^^^H 

treatment  of«  I1V9. 

J     ,            t.n^i,t©«;||i. 

^^^^^^^H                  tnicl,   total    impfirforatian 

Artbrttia,  gonorrboeal,  894. 

^^^^^^1 

rheuuiatuid,  2^2. 

Bie>- 

^^^^^^^V          Anteuatul  fiathoiogj  and  eon- 

Aiicitea,  eongenital,  5. 

cijTulalion  ifi.  ill. 

^^^^^^^H               genital  djiimAef 

Atfhby,   Henry,    M.D.,  on   the 

daneing^   tviutmUiK,  wmi. 

^^^^^^^H           Atitbirvpttiou^^oi  eorum,  78. 

relation  of  ^orofulofb  io  tu- 

135. 

^^^^^^^H           Antiioxio  serum,  method  of  le- 
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Uir  thm  wtmnd,  ISA. 

^^^^^^^H 

Ashhurat,     Joho.    Jr.,     M.D.t 

for  the  tiBaoimd.  141^. 
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708. 
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Aftpbyxia  neonatorum,  26. 
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^^^^^^H                 Ireatment    of    diphtheria, 
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J  227. 

Bile-due  t4,  (»>jQgeniial  obMi^^H 

^^^^^H          AntitoxiuH, 

javenllo,  1218. 
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^^^^^^^^                    production  of,  103, 
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Athrepf^iw,  681. 
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vaginaliA,  SS8. 
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^^^^^^^^            Apex-beat,  Jueatiod  of,  66  L 
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^^^^■~                 Appeiidiciiii^,  724. 

deflnilioii  iitid  etiology  of, 
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^^^^^^^ 

8tl 

hypertruphie,  1114.        ^^m 
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diagnoiiji  and  prognoeisof; 
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^^^^^^^H                 anatomy,  729. 

•JL 
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^^^^^^m 
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^^^^^^^^^B 

symplcmiatology  of,  89. 
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^^^^^H 
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in  eoDstitutioatl  Hmmm, 

^^^^^^^H 
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diphtheria.  208. 

purmvi  tai  tn,  49 S. 
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895. 
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Bomc^  ftoute  ittflibiiimBtioii  of. 

Brain  of  beallby  infant,  1304. 
Breeds  of  cpowi  Wt  adaptfwl  for 

Oblpanlt*s  tn<?thod,  cerebral  lo*               ^^^| 

lUiHl. 

ualijtation,  1241.                                    ^^^| 

ej>tphyflitiES  1004. 

infaot  fMditigi  ^^. 

Cblnro^is,  192.                                              ^^M 

iDtlaiuiu»tiuD  of  tibia. 

Bruitiky'a  artreaia  retn^hymen- 

lUitaentary    iiyiuptomB    of^                ^^^| 

irnr. 

all«,  St$6. 

^^M 

Iwal  pcriofttitii,  1006. 

Broncbocele,  5M. 

blood  in,  49<i.                                        ^^M 

perlojititiF,  lOttO. 

BroQcbo-pneumoniat  435. 

outaniHim^     ^ymptomi     of^                ^^^H 

vertebral      mteomye- 

biiclerioiogy  of,  4H6, 

^^H 

Htiit,  lOOft. 

deli  nit  ion  of,  4:i5. 

diagnui^ia  of.  50U.                                ^^M 

tubt'rculo*ifl  oi;  1«08. 

dingnofrie  of,  489. 

etiology  of,  4^2.                                    ^^M 

p»tholo(^'  and  patha- 

etiologv  of,  430. 

meastnual     symptoms    of,                 ^^^H 

logiual  ttJiMlOBij  of^ 

history'  of,  4;;5. 

^^M 
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lOUS. 

morbid  atitttotny  of,  44^7. 

ujetab^^lio     symptoms     of,                 ^^^H 

symptoms   mirl    diag- 

prevalence  and    mortality 

^^H 

nottU  vt\  lilL 

of,  4^0. 

neortj-muwular  symptomt               ^^^| 

treat meBt   iiod    prog- 

]irugnu«$is  of,  440. 

^^M 

Qusisuf,  1012. 

](ruph>lft9il«  of,  440. 

pathidogy  of,  493.                               ^^^^ 

BoDei,  fragility  of,  I0B4. 

symptoraa  of,  4H8. 
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Bothriocehbaliis  liitua,  ftOS. 
Bovaird,  l*iiviiJ.  M.li.,  od  in- 

synonyms  of,  4Sb, 

^^H 

treatmeol  of,  441. 

renal  «ym|itomh  of,  499,                    ^^^| 

tubiitioti,  12»* 

Brother! ,  A.,   on  mortality  of 

rttspiralory    symptome    of,                ^^^H 

oo  laryngititt,  p^eudo- 

early  lite,  25. 

^^H 

membr^nouii,  i26. 
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vymptoms    and    com  plica-                 ^^^H 

Bowilt   invaglnntion  or   inlus- 

71. 

tmm  of,  497.                                    ^^H 

illlCGptiori  ot;  71.>- 

Browne,  Lennox,  F.R.C.S,,  on 

Cboke  between  lilbolapaxy  and               ^^^| 

Bdw«k,  iutertiiil  straogulatioD, 

dipbtberia,  tH6. 

lithotomy,  ^50.                                        ^^^| 

714. 

Burnett,  C.  U.,  M.D.,  on  dU- 

Cholelithiasis,  797.                                     ^^H 

obftructiou  of,  708. 

ewtesof  dio  mir,  1124. 

treatment  of,  708.                               ^^^H 

Bradford']!  apparatiii!)  for  mttUk 

Burn^  of  eyelid^?,  IK>2. 
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uring  fieoliosii,  UJ21. 

and  (icaldi  of  i.'orgunotlT'a 

ChondrodvBtrophia,  11.                              ^^^| 

Bmin,  Itbl!(^eHS  of,  I2:V6, 

and  cornea,  1151. 

Chorea,  1309.                                              ^^M 

and  ppiaal  cori^  opcmtive 

Butydo  Bfid   in    g»*tric   con- 

in  rbeui^iiatiMra,  289.                          ^^H 

treatment, 

tentb,  00i>. 

Chronio  adenitis,  ^B5.                                ^^^^^ 

1241. 

appmdieilb,  743.                                 ^^^^ 

for      abMcsv     of 

C- 

interstitial  nephritis,  83L  ^^^| 
pneumonia,  164.                          ^^^H 

brain,  1250* 

for         cocopouad 

Cabot,  A.  T.,  M.D.,  on  empy- 

staoodSy   intubtition     for,               ^^H 

fracturoa,  1247. 

ema,  47^. 

^H 

for      control      of   , 

Cachexia  Afrieauorum,  712. 

Chthonopbagia,  72.                                     ^^^| 

bemorrhftge, 

malckrial,  m\^. 

Chvostok*B  symptom  in  tetany,                ^^^H 

1246. 

Calculi  cif  panoreas,  784. 

^^^B 

for  contiiftion   of 

Calcukip,  reeurrenoe  of,  850. 

Cirrhosis  of  the  lirer,  798.                        ^^H 

bone,  owtoomyo' 

i'c*ienl,  844. 

age  and  sex,  798.                         ^^^^ 

1iti»,  1243. 

Cancer,  1185. 

elafisifioation  of,  800.                   ^^^| 

for     craniectomy, 

Capillary  bronobiti»,  4.35. 

diagnosis  of,  HH.                        ^^M 

I25i>. 

Carcinoma  of  liver,  807* 

diOrerentiaL    diagnosis                ^^M 

for  epilepsy » 1256. 

of  ovary,  911. 

^^M 

for     fraoturo     of 

of  pnncrcsaa,  787. 

etiology  of,  798.                           ^^H 

iikull,  I24P. 

of  uterui,  1)03. 

forms  of.  798.                              ^^M 

for  incised,  laeer- 

of  vagina,  Si»0. 

fretiuenoy  of,  798.  ^^^| 
pathology  of,  7919.                      ^^M 

atedf  and   coo- 

Cardiac  dulnc»i»,  50:t. 

tujicd     wounds 

Catarrh,  chronia  gajitro-inteati- 

prognosis  of,  802.                          ^^^H 

of  floalp,  1241. 

anl,  4se. 

apeoial     forro      (Gib-                ^^^| 

for      offteoplaatlo 
repair    of   cra- 

gaHtro-intestiual, 077. 

Catarrhal  iipjiendiritist,  724. 

symptoms  of,  8O0.                         ^^H 

nium,  1256. 

jaundice,  797. 

trcntrnt^nt  of,  302.                        ^^H 

SiL'Thud^    of    tre- 

pneumonia,  4.'^5. 
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pbtning        nnd 

Ccreoellar    ataxia,   hereditary, 

Cla«si0cation  of  congenital  dlt-               ^^^| 

Oiti»opljuftio  re- 

1227. 

cai^cs,  4.                                                   ^^H 

fection  of  ikull, 

Cerebral  looalitation,  Chipault'(» 
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1260. 

method,  1244, 

obturator  for,  594.                       ^^^M 

of  ffpinal  Qotamn, 

for  trephining,  1244. 

operative      treatment                ^^^| 

Cenrii,  congenital  hypertnjphy  : 

^^M 

SiKtaettirotomY, 
1258. 

of,  898. 

trcntnient  for,  593.                     ^^H 

qdit  and  erosion,  89fl, 

Clitoris,  a^lbenions  of,  ^7^.                         ^^H 

ircpbining,  124«^. 

yuo,  901,  902. 
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sur^icfil  treatment  of 

CbalaKion,  li:^4. 

Coeoo-bauillaFV      or      cotnplex                ^^^| 
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Chendlc.  W.  11,  M.D.,  on  rbeu-  , 

diphtheria,  199.                                      ^^M 

1237. 

mailifltii,  2H|), 

Cohen,   ^^olomon   SoUe-,    M.B.,                 ^^M 

of     oepbaloceleii. 

rhenL-y,  WiKiim    Fitch,  M.D., 

on  acromegaly,  12H8.                               ^^^| 

12;iT. 

on  ]u*rtu!>!>ist,  257. 

Cold    bathing    in    enteric    or                ^^^| 

of  hydroccphaluf). 

Cbi'<E-waH,  fracture  of,  484. 

typhoid  fever,  170.                                   ^^^H 

12.18. 

Chicken  brotb,  71. 

Col'ic,  renal,  842.                                         ^^H 

of    ipina    bifida, 

Cbi III  hood,  mentJil  nnd  physioal 

Collins,  Jofteph,  M.1>.,  on  hcred-                 ^^^H 

123«. 

conditions  of,  122. 

itary  atajcias  and   lotromuLor                 ^^^| 

fkt%a«    and    flxhaasttont 

Children,  uiflntat   examination 
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ta 

of,  1310. 
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^^^^^H                  CoogeDitnl  ADasiirca,  or  goneral 

CowA,  iubercnlin  te<<t  in,  43« 
Crandall,  Floyd  M.,  M.D.,  oo 

Diabttes  wftltltiK  sottMBlMilP 
DiasDosia,  diir«r«nlK  !■  i^ 

^^^^^^^^                 atio-r«ctJLi     iui])vrtV>nitbii, 
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then*,  217* 
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2;16. 

DiarrbflMl  diifaw,  674. 

^^^^H 

Craniectomy,  1255. 

menu  milk  \almhm. 

^^^^^^B 

674. 

^^^^^^^H               oystio  dc'phanliasli,  5. 

M. 

Di&rrhaE^a•  uf    iuSumj,  taKlH 

^^^^^^^H               dmb«tei4  mulUtus,  S. 

Cretinism,  tfporadie,  3.^9. 

.-r  utk 

^^^^^^^H              tiij)«?)iae                 untenfttal 

diagnosis  of,  M6. 

It.'                          _ 

^^^^^^^H 

dooe    of     thyroid    in, 

m 

^^^^^^^^^H               du<e»fl<B8,  olMMifioation  of,  4. 

871. 

Dlurtw    .                                      ^M 

^^^^^^H                       recent     liti^ratura    uf^  i 

iseidcnoe  of  the   di^ 

H 

^^^^^H 

ease     in     America, 

iHii                                 ^'^H 

^^^^^^H               dlilueatioiifl,  mi. 

2169. 

,                      ^M 

^^^^^^^H               liLtfordon    and    disea»oa  of 

patbolo^  of,  S60. 

durini;                            '^^^H 

^^^^^^^^^1                    tbe  Qt^W'bom^  1. 

relation    to    endemle. 

periiHl,  i  1. 

^^^^^^^^^1                elephuutin^k,  5, 

U2, 

Dig«itivc  diiturbiaef,  ^mA' 

^^^^^^^^^B                        ItrogucMij 

r«eult9      of      thyroid 

rate  of,  29. 

^^^^^^^H                        tfcatiucnt 

treatment  in.  368 
with  absence  of  ghwd^ 

Dilatation  of  the  ba^rt  In  ftei* 

^^^^^^^H 

mativm,  S^6. 
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.160. 
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^^^^^^H 
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^^^^^^^^^B                bydn)D(}|jbr<j«Uf  63 5« 

fcinn.i,  :ieo. 

of,  6ie, 

^^^^^^^H               infvetbjujf  proceatw,  9. 

»ilh  guitre,  :i62. 

di«gw>>^  ot  663. 

^^^^^^^H               obliteration  of  btle-duoto, 

trtatnunt  of,  83. 

lavagv  In,  666. 

^^^^^^1 

Curtit*,  B.  Farquhar,  M.D.,  on 
ve«iciil  caleuluf,  M44. 

pathoki^  of.  6^. 
|in>gik*^u  |A«  666. 
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^^^^^^H               proUkpflo  of  tbid  uterus,  897. 

Cyclical  romiting,  631. 

Bjraipinauaoldfy      s^ 

^^^^^^^H               prolaptiui  uleri, 

Cycling,  for  tbe  eound,  138. 

651». 

for  the  uneound,  146. 

trmtmmi  of«  664 
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Cysts  of  the  pancreas,  781. 
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^^^^^H 

of  the  vagina,  8S». 

ttetion  of  toxins  la,  SI^^^H 

^^^^^H 

?I5,             ^H 

^^^^^^^H 

H 

^^^^^^^V               tjLiboid    fever  ftnd  other 
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D. 

>.  7T.             ^H 

tr«atmMit  «^  ftS.  ^^H 

^^^H                 Oongeition  of  the  liver^  7 Wi. 

Dabney,  Samuel  U.,  HJ).,  on 

^^^^^^                      ftoUvo, 

tbe  tonMilK,  etc.,  H9.i. 

badllos  In,  Iff.  ^^^1 

^^^^^^H                       paraivc, 

Da  CosU,  John  Cha1ioeri*,M.D., 
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^^^^^^^F                        ayiuptoins  of,  794. 

on  dieieiLfes  of  tho  teiito«  and 

bacittut  of,  187,  mi^^^l 

^                                  tri^atiu«ut  of,  79^. 

peniii,  862. 

B.  bucealia  mintitii* %n«  1fi» 

^^^^H                 CoDJUDQtirti  nntJ  cornoa,  buma 

Dii  CoAta,  J.  M.,  M.D.,  on  funo- 

baeillui ''(!"  of  Vicnal  In. 

^^^H                     and  «ealdi<  of,  UbL 

tional  disorders  of  tbo  heart, 

IV9. 

^^^^^H                  Coiguuctivitit^,  1  lli^. 

570. 

bacillut  UaffuiftQ  In,  t9L 

^^^^^^^^^ 

Daland,  Judi>on,  M.D.«  on  mil^ 

baiilluf,  m«tlMMk  «<  mm^ 

^^^^^^^^ 

uiatioD    of    the    corpuscalar 

ing,20U,2IL 

^^^^^^H                difibtbt^ritio,  113S. 

richnos*  of  the  blood,  537. 

B.  nriatu*  albas  !&,  l#f. 

^^^^^^H                dipTubacillu^  in,  naf). 

DaucVi  sign,  717. 

B»  itrial4is  fiaviw  la,  lli^H 

^^^^^^^H 

iJanciog,  137. 

baeillcw,  loxlo  ptmimm^^M 

^^^^^^^H                      treatment  of,  1140. 

swimming,  bicyoling,  tS$. 

»0^                              ^H 

^^^^^^^H               nootiAtnrum, 

DauGhes^fl  nietbod  of  liver  pal- 

baeillus ulna  in,  1»-             1 

^^^^^^^H                pbljrlenularkerato-,  IHK 

pation,  789. 

baeiUtii    aertMis    in.   IIIL    J 

^^^^^^^^^B                        tri>atmont  of,  11 41* 

Davis,    E.  P.,   on   care  of  tbo 

199.                                ^M 

^^^^^^^H 

Diotbt'r  in  pre^cnancy,  18. 

baetoHokwiesI  (iiaaiM^H 

^^^^^^H                           p  rdpb J 1  ax  l»  of,  1138. 

Davt«,    Gwilym  14.,  ^.D ,    on 

^H 

^^^^^r                                treatment  ofp  ]  136. 

anoetbetios  and  anesthesia, 

bri^tn  eooeits  tn,  266.    ^^H 

^^^^^L^^         Connor,  P.  S.,  M.D.,  on  inr^l- 

966. 

'^tinio^l  dtacwesU  uC  ^U^^H 

^^^^^^^H             e&l  treatment  of  abnormati- 

Dcavor,  John  B.,  M.D.,  on  ap- 

-^.1-^    ^^1 

^^^^^^^H            ties  of  brain  and  spinal  oord, 

pendieitis,  71't. 

-^^H 

^^^^v 

Defective   children,   automatic  < 

•^^^o^htdMlPV 

^^^^^f               Contafpoua  diieatee,   mortality 

movt^uiuuts  in,  1302. 

V 

^^^H 

Dehio'fl  method  in  dilatation  of 

CI,                  IClei^LsiAv    1 

^^^^^H                 ConirulBtoDs,  dtai^Oils  of,  I2rt7. 

the  stomach,  663. 

b..' i:iu>  ID,  lf«,l|Pt,mr    1 

^^^^H                             ( ilogy  of,  12^1. 

Derby  neck.  561. 

1V2.                                          1 

^^^^H                        in   iuliincy  and  childhood,   i 

Deroiim^  F.  X.,  M.D.^  on  teta- 

de&nition oT,  196.                    1 

^^^H 

nus,  1271. 

ditfarantiAl    diagftetis    <      1 

^^^^H                       projB^nuftijfi  of,  126$, 

on  tetany,  1278. 

217.                                       J 

^^^^H                       tymplomatotogy  of,  1266. 

Dermatitis  exfoliativa  neonato- 

<liplo9oeelia.H6.         ^H 

^^^^H                       treatment  of,  1269. 

rum,  1H»6. 

dlploeoeeua  of  pMSii^^H 
Tn.  106                       ^H 

^^^^H                Cornea  and   conjunctiva,    for- 

gangroenoBa         infiintttm. 

^^^^H                    dgn  bodiej  in,  1151. 

1  1116. 

dioioty  f»r,  *oi.          ^H 

^^^^B                Ooraeal  ultieni,  1142. 
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treatment,  mechanical,  701 .              ^^H 

fever,  U9. 

etiology  of.  13U0. 

umhilioal,  706.                                   ^^M 

nicer,  t^uuple,  649. 

hi»tury  of,  i:iOO. 

Herpet)  simplex,  1108.                               ^^H 

definkiun  of,  649. 

palboltjgy  uf,  1301. 

Hip,  congenital  dislocation  of,              ^^^H 

diAgnosis  and  progno- 

progmtM^  iu.  13«2. 

^^M 

»U  of,  652. 

ay  m  p  torn  u  to  li>gy       of, 

tuboreulouA  oatoo^rtbritif              ^^^| 

etiology  of,  64». 

]:UM. 

^^M 

morbid     nxitlamj    ot. 

treatment  uf,  1302. 

opcnilioti  for,  1059.                     ^^H 

650. 

eymptowji  of,  1047.                     ^^H 

lymptomaiologjr      off 

H. 

treatment  of,  1053.                     ^^^| 

650. 

types  of,  1052.                           ^^M 

treatroeni  of,  652. 

Hfimartbrvuie,  1031. 

Hodgkin'M  diaeaite,  522.                            ^^^H 

Gflitrilit,  Motc,  definition  of, 

Hvmatokrit,  5.^7. 

tluiiiu  modiJiuaiiuu  of  milk,  36,               ^^^| 

636. 

Htemaiomyelia,  1212. 

^^M 

diagnosis    and    treat- 

HDQiunto«oa  of  malaria,  296. 

Human    breojst-milk    analyses,               ^^^H 

moDl  of^  641. 

Hwmopbilia,  iufectiouw,  of  new- 

table of,  35.                                                 ^^H 

etiology  ofp  6:i6. 

born,  527. 

Hydatid  cy«t  of  liver,  808,                       ^^H 

pBtboIugy  of,  637. 

Ualstead'e  operation  for  beroiu. 

Bym[>toma  of,  809.                        ^^^H 

pTOgno^U  of,  640, 

701,  mx 

treatment  of,  809.                      ^^H 

(tycnptomatoitigy       of, 

Haru,  11.  A.,  M.D.,  on  advances 

Hydroa  vaeciniforme  lett  aaeti-              ^^^| 

fi:i8. 

in  tbera[«eutic»,  T«. 

vale,  1109.                                             ^^M 

chronid,  642. 

Hartc,    Richard    H.,   M.D.,  on 

Hydrocele,  862.                                        ^^M 

dufinitiun  of.  642. 

epiphy-ieal  separations,  lOM. 

acuto,  862.                                          ^^H 

diagn'isU  of,  641, 

Uawksley'i^  eertumeter,  li20. 

cong^niUl,  863.                                 ^^H 

etiolugy  of,  642. 

Ueadacbe«  in  childreo,  13(J8. 

enoysted,  of  tbe  cord,  S63.              ^^M 

pathology  of,  643.          i 

UoAft,  dilatation  of,  286. 

funicular  ooogenital,  863,                ^^^| 

prognoiis    and    treat- 

functional disonleriof,  570« 

infantile,  863.                                    ^^M 

ment  ott  647. 

site  of,  560. 

of  tbe  labium  majua,  874,                ^^^| 

uymptomatology      of, 

fixe  of,  560. 

of  the  tunica  vaginalis,  863.              ^^^| 

644. 

Hehnof-Seemnn     method     for 

Hydrofephalud,  1238,                                ^^^| 

Qwtro-eaterltii,  baaill&ry,  604. 

iytal  amount  of  11 CU  606, 

Ilydrochk'rio  add,  test  for,  in              ^^^^ 

Gaitro-intetitmal  oaCairhf  677. 

Hemorrbftge,  spinal,  1212. 
fTotn  lEie  ftomaoh,  670. 

gaitrie  contents,  605.                             ^^^H 

GMtroptoflii,  673. 

Genital  organs,  premature  de- 

HydronepbroBis,       congenital,              ^^^| 

definition  and  etiology 

^^M 

velopiijput  of,  H76. 
Genitali,  kjiirietii  of  external, 

of,  670, 

caaee  of,  835,  836,  837.               ^^M 

diagooais,     prognosis, 

etiology  of,  835.                          ^^M 

885. 

and    treatment     of. 

operation  for,  838,                       ^^H 

Geopliftgia,  72. 
Geraung's  operation,  773. 

671. 

reflex  anoria,  838.                      ^^^| 

tymptomatology       of, 

ureter,  operations  on,              ^^^| 

Glandular  fever.  178. 

670. 

^^M 

bibliography  of,  184. 

vulvar  or  vaginul,  876. 

in  fcBtui,  8.                                         ^^H 

1                                deflnitinn  of.  176. 

Hemorrhiigio    eudometritii    of 

of  tbe  foetiia,  B35.                            ^^M 

'                                 diagno«l0  of,  1B3. 

young  girii,  U03. 

Hydrops  anaaarcti  gelatin osR,  5.              ^^^| 

etiology  of,  180. 

Hfooab'^fi  parpara^  528. 

Hygiene    and    prophylaxis  of               ^^^| 
diphtberta,  235.                              ^^H 

i                                   hi.itory  of,  178. 

Hereditary  ataxias  and  locomo- 

pathology of,  179. 

tor  a  t&i  la,  1217. 

of  eye  in  cbildbood,  1 153.                ^^^| 

!                                prognosis  in,  184. 

cerebellar     ataiiii,     1217, 

eonjanctiva,  1157.                      ^^M 

»y  tnptoniA  ofV  181, 

1227. 

light.  1165.                                  ^^1 

treatment  of,  164. 

definition  of,  1228. 

m^ropia,  1164,  1167.                   ^^^| 

Glioma,  VIH4. 

dingno.'tii}  of,  1230. 

posture  and  seating  of              ^^^| 

Goitre,  551. 

etiology  of,  1228. 

child.  1165,                             ^^M 

aea aired,  553. 
eoUoid,  553. 

murhid     anatomy    of, 
1232. 

prinling      of     books,              ^^^| 

eon  genital,  553. 

symp turns  of,  1228. 

pnrolent    up  h  thai  in  la,               ^^^H 

oyitie,  554. 

treat  III  em  of,  1232, 

^^M 

diagnosis  of,  555. 

or  fa  miliary  ataxia  para^ 

acbfH)!  perifK],  1 163,                    ^^^H 

endemic,  552. 

plegtn,  1234. 

wHttng,  1166.                              ^H 

ppidetn'te,  551. 

special  atnxia,  1217,  1218. 

Hymen,  883.                                             ^^M 

diagnosia  of,  1224. 

atrcRia  of,  884.                                     ^^H 

parcnubymatout,  553. 

etiology  of,  1219. 

Hypertrophy    of   tbe    olitori^,               ^^^| 

prognoBi.i  of,  556. 

btatory  of,  1218. 

Bp#radii},  652. 

pathology  of,  1 225. 

of  the  labia,  873.                             ^^M 

symptom*  of.  564. 

symptoms  of,  1220. 

Hypospadias,  859.                                  ^^M 

treatment  nf,  556. 

treatment  of,  1227. 

^^^^H 

va«!iilar,  554. 

Hernia,  femoral,  706. 

^^^M 

Goaorrboj:a  in  children,  368. 

operation  for,  707. 

^H 

in  girl%  802. 

Fowlor'f  ojjflratinn  for,  704. 

tcteru»,  790.                                                ^^H 

treat  metJt  of,  J*95. 

mortality  in  oi^cnitioas  for, 

neonatorum,  796.                             ^^^| 

Gonorrhceal  nrtbritis,  884. 

702, 

grave,  790.                                ^^M 

pynnv'iti».  HI2i*. 

of  tbe  vulva,  874. 

etiology    of,    790,               ^^M 

Goiio  (goitres  ,'>;>1. 

operation   for  radical  cure 

^M 

Gram'i  method,  21 L 

of,  703. 

profnosia  in,  792.               ^^M 
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lotems     neonatoram,     grave, 
symptoms      of, 
791. 
treatment  of,  792. 
mild,  790. 
Idiocy,  amaurotic  family,  1181. 
Ileo-typhus,  149. 
Impetigo  contagiosa,  1109. 
Inanition  fever,  28. 
Infant  bom  at  term,  feeding  of, 

54. 
InfiEuitile  atrophy,  681. 

definition  of,  681. 
diagnosis  of,  683. 
etiology  of,  681. 
pathological  anatomy 

of,  681. 
prognosis  in,  684. 
symptoms  and  course 

of,  682. 
treatment  of,  684. 
hectic  fever,  149. 
hydrocele,  863. 
remittent  fever,  149. 
scurvy,  339. 

alimentary    tract    in, 

342. 
body   temperature  in, 

344. 
borderland  cases,  352. 
circulatory  system  in, 

343. 
definition  of,  339. 
gums  in,  342. 
historical     retrospect, 

355. 
introductory  note,  339. 
local  treatment  of,  354. 

of  limbs  in,  354. 
morbid     anatomy    of, 
344. 
osseous      system, 

344. 
viscera,  346. 
nervous     system     in, 

343. 
pathogenesis  and  etio- 
logy of,  346. 
progress  and  duration 

of,  344. 
respiratory  system  in, 

343. 
skin  in,  342. 
symptomatology       of, 

340. 
treatment  of,  352. 
urine  in,  343. 
Infants,  renal  colic  in,  842. 
Infectious  diarrhcea,  677. 

hiemophilia  of    new-bom, 

527. 
processes,  congenital,  9. 
vulvo- vaginitis,  892. 
Inflammatory   disorder   of  the 
organs  of  respiration,  death- 
rate  of,  30. 
Influenza,  311. 

complications  in,  315. 
definition  of,  311. 
din;j;nosis  of,   '.\\5. 
etioiojry  of,  :il2. 
history"  of,   311. 
patholojijical     nnatomy    of, 

313. 
jiro^nosis  of.  816. 
syiuptoirintology  of,  313. 
treatment  of,  316. 


Injuries  of   external  genitals, 

885. 
Intermittent  malaria,  304. 
Interstitial  appendicitis,  724. 
pneumonia,  chronic,  464. 
Intestinal  bacteria,  691. 
varieties  of,  693. 
concretions,  711. 
obstruction,  708,  715. 

complete  occlusion  of 

the  anus  in,  708. 
congenital    malfoi^na- 
tions  in,  708. 
occlusion    of   the 
small  intestine 
in,  711. 
due  to  worms,  698. 
enteritis  in,  712. 
enterolitee  in,  711. 
fecal  accumulations  in, 

712. 
foreign   bodies  in  in- 
testine, 711. 
imperforate    anus   in, 
709. 
rectum  in,  709. 
internal  strangulation 

in,  714. 
occlusion  of  the  rec- 
tum in,  709. 
partial  occlusion  of  the 

anus  in,  708. 

prognosis  of,  713. 

treatment  of,  713. 

volvulus  in,  712. 

parasites,  697. 

prophylaxis  in,  699. 
treatment  of,  699. 
Intracranial     tumors,     biblio- 
graphy of,  1195. 
surgical  treatment  of, 

1193. 
symptoms  of,  1188. 
table  of  results  of  oper- 
ation for,  1195. 
Intra-peritoneal  exploration  of 
the  pelvis  througii  a  perineal 
incision,  764. 
Intubation,  410,  411,  429. 
a<lvantages  of,  433. 
for  acute  stenosis,  429. 
after-treatment,  432. 
danger    of   operation, 

432. 
instruments,  429. 
retained  tubes,  431. 
technique,  430. 
time  for  removal,  431. 
for  chronic  stenosis,  434. 
for  secondary  stenosis,  41 7. 
indications    for  operation, 
429. 
Intussusception,  715. 
chronic,  718. 

diagnosis  of,  718. 
prognosis  of,  719. 
treatment  of,  719. 
etiology  of,  716. 
locality  of.  715. 
morbid  nnatomy  of,  716. 
symptoms  of.  717. 
Iris  and  ciliary  bodv,  diseases 
of,  1145. 
gumma  of,  1145. 
tuberculosis  of,  1145. 
Iritis,  1145. 

treatment  of,  1145. 


Jacobi,  A.,  M.D.,on  palmonary 
tuberculosis,  444. 

Jaoobi,  Mary  Putnam,  M.D..  on 
myelitis,  meningitin,  and  spi- 
nal hemorrhage,  12U6. 

Jaundice,  790. 

catarrhal,  799. 

Jennings,  C.  Q.,  M.D.,  on  influ- 
enza, 311. 

Joint,  effusion  of  blood  in,  1031. 

Joints,  tuberculosis  of,  1033. 

Juvenile  ataxia,  1218. 


Keen,  W.  W.,  M.D.,  on  R»nt- 
gen  rays  in  snrgery  of  child- 
hood, 938. 
Kelly,  Howard  A.,  M.D.,  on 
diseases  of  the  ovaries  and 
Fallopian  tubes,  906. 
Keloid,  982. 

congenital,  982. 
Keratitis,  interstitial,  1144. 
treatment  of,  1 144. 
punctata,  1145. 
Kidney,  floating,  840. 

operation  for,  840. 

symptoms  of,  840. 

puncture  in  albuminuria, 

840. 
resection  of  a  portion  of, 

841. 
tuberculosis  of,  841. 
tumors  of,  removal,  841. 
Klebs-Loeffler  bacillus,  196. 
Knee,  congenital  dislppation  of, 
994. 
tuberculoos  osteo-arthritis 
of,  1061. 
symptoms  of,  1061. 
treatment  of,  1061. 
Koch's  new  tuberculin,  457. 
Kraurosis  vulvae,  881. 
Kropf  (goitre),  551. 


L. 

Labia,    absence    of,    complete, 
875. 
majora  and  minora,  hvper- 

trophy  of,  873. 
minora,  simple   adherence 

of,  872. 
nsDvus  of,  S74. 
Labium    majus,    hydrocele  of 
874. 
varieties  of,  875. 
Laboratories  for  milk  modifica- 
tion, 44. 
Lactic  acid,  test  for,  in  gastric 

contents,  605. 
La  grippe,  311. 
Laryngismus,  411. 
Laryngitis,       pseudo-membra- 
nous. 423. 
antitoxin  in,  426. 
calomel       fumigation 

in,  427. 
diagnoflis  of,  425. 
Klebs-Loeffler  bacillus 

in,  42.3. 
pathology  of,  424. 


INDEX    TO   VOLUME   V. 

1325           ^H 

lAifng^iu,       pfteuito-metDbra- 

LitholofHixy      ami     lltbotoiny, 

Malignant  growths  of  the  itom-                ^^^| 

DOU8,    progDiMia  Id^ 

ohoke  betwei'iif  850. 

aob,  072.                                                 ^H 

i2d. 

technique'  of  operation  in, 

itroptoofKCol  and  Btiipb- 

852, 

diaguoiii}!  of,  1287.                        ^^^H 

yloeocci  in,  423, 

Litbotomy,  luterml  und  ftupra- 

Mymptuiiii!'  of,  128A.                       ^^^H 

lytdptouiAtoloinf       of, 

pubic,  compnrcil,  H51. 

treat  in  en  t  ni\  1 2  S7 .                       ^^H 

424. 

iiiprapubie,  restult^  ofj  847- 

Maraflniuii,  681.                                           ^^H 

trfmtmetit  of,  426. 

Litburin  in  iufanoy  and  child- 

M&de'i  di»eji«o,  1217,                                  ^^H 

tiibcroular,  4t1. 

howi,  372. 

Marrow,  uses  of,  in  theranontici,                  ^^^M 

LfirDjK,  iiyute  ,'<tt'iiti«is  tjf,  intu- 

prognoiii  of,  38fl. 

^H 

bjitioD  for,  42». 

uymptnuaA  and  diagnosis  of 

Martin,  Edward,  M.D.,  on  di«-                ^^M 

and  tmcbe*,  fttitoaoopj  uf, 

uric  acid  ocjuditiooi  Mh 

eai«0  of  the  panotvad,  780.                    ^^H 
Matas,  Rudolph,  M.D.,  on  ^nr-                ^^M 

mm. 

troatuiont  of,  :m\. 

C41I)  genital      <l(>foeU      of» 

UTW     acid     precipitation, 

gi&ki  troiilmunt  of  congenital                  ^^^| 

411. 

eauia  of,  a  78. 

ano-rectui  imperforutioi^,  7^7.                  ^^^| 

fltilnillti'Celled  aurcomih  af, 

Liver,  abmsei*  of,  803. 

MoFarland,  JoMepb,  M.l>^,  on                 ^^M 

422, 

acute  yellovr   atronhy   of. 

erysip«la«,  373.                                       ^^H 

lieiioflb  of,  410. 

7W. 

Meosiee,  24d.                                              ^H 

tnd  lumora  uf,  410, 

a0ec!ition«  of   tbii  bilo-puA* 

oomplicationi  and  B«qiielBi,                ^^^t 

bibliogrmjpbj  of,  417. 
tumon  r>f,  418. 

aage."  oi;  79ft. 

^H 

of  the  blijod-voaaeU  of, 

croup,  349.                           ^^H 

L&ter&l  and  funfitloDAl  curva- 

794. 

otitis,  249.                             ^^M 

tuTM  uf  tbe  apme,  lOlrt. 

earcinoma  of,  807. 

pneumonia,  2411.                   ^^^H 

curvatuTf!!«i    uf    the    spim*, 

chololitbiojii  of,  797. 

tuberouloeiij,  250.                  ^^^| 

1010. 

oirrbtwi*  of,  79H. 

etiology  of,  245.                                   ^^^| 

Lavage,  ftSR. 

congestion  of,  794. 

incubation,       neriwl       of,                 ^^^| 

Lbwh  of  c^nnj(6nit(i1  and  ante- 

diseaaea  of,  789. 

^H 

nat»]  piitholu^jy  2. 

bibliography  of,   812, 

infootion,  period  of,  34i.                     ^^^| 

Lead -poisoning,  1199. 

SKi,814. 

sources  of,  215.                              ^^^| 

deflutlioa  of,  1199. 

dQlDflM  of,  790. 

irregular  foruis,  248.                          ^^H 

diagnMii  of^  120f». 

hydatid  cyit  of,  SOS. 

mortality  of.  32.                                  ^^M 

etiology  of,  1200. 

new  growth  in,  807. 

pathology  of,  240.                                ^^H 

hiitory  ©f.  11^9. 

■arcoina  of,  807. 

prognoeiK  in,  250.                               ^^H 

pathology  and  patbologKal 

iuppuratire    pylephlebitis 

propbylaxiji  of,  250.                              ^^H 

itniktoray  *>t  1200. 

of,  795. 

symptom^H  of,  24«3.                                ^^^^ 

progno*!?!  in,  12<I5. 

■ypbilidof,  810,811. 

c^mstitutional,  247.                      ^^^| 

ejym ptuLimLology  of^  120L 

troatment    of    ttixoora    of. 

desquamation  in.  248.                  ^^^| 

treatiueni  ^f,  12 Da, 

808. 

eruption  in,  247,                          ^^^| 

L«  Conte,  lXob«rt  0.,  M.D,,  on 

tuberouhj«i«  of,  810. 

invajtittn  of.  240.                          ^^^| 

wotiods,  954. 

tooiorft  of,  807. 

temperature  in,  247.                     ^^^| 

L«ontiaBi<  OMeo,  1015. 

Lobular  pi^eumonfa,  435. 

treatment  of,  2^1.                               ^^H 

LatikKtaU,  .^09. 

Location  of  apex-beoi,  581. 

Mediastinum,     carcinoma     of,                 ^^H 

blood,  51ft. 

Lou otJiu tor  ataxia,  1217,  1232. 

^H 

leucocytes  in,  517. 

Lo«ffier*«  volution,  210. 

sarooma  of,  980.                                   ^^H 

diagnoai?  and  prognoitiji  of^ 

Lo¥ett,   Robert  \\\,  M.D.,  on 

Megmitotna  onterieum,  698.                        ^^H 

519. 

(K)Dgcnlta1  di^locationi,  9M7. 

Membmne  in  diphtheria,  210.                    ^^H 

etiology  of,  510. 

Lung,  fibrf^id  dtig^nvration  of, 

Menorrhagia,  903.                                        ^^H 

pathology  nf,  5(1. 

4rt4. 

Mental  and  phyiiioal  condition                 ^^^t 
of  obildbood,  132.                   ^H 

alimentary  tract,  iill*. 

diseaae  of^  404. 

cirouhttory        ay  stem. 

Lymphadcnia  ouium,  ^2^. 

def(!vt«,     examination                 ^^^| 

512. 

Ly  in  p  h  an  g  ieo  tcnle!'',  1110. 

^H 

gfliiito-wriiiarv     tniet. 

Lymph-glandij      inllainmation 

examination    of  children,                 ^^H 

5Kt. 

oi;  58W. 

^^H 

b«LuiitoTtaietic  organs, 

Micrococci  in  i^hM^t  6!^4.                            ^^^| 

614. 

M. 

Miliaria,  lllo.                                             ^^B 

D«rvonH  system,  514. 

Malaoia,  72. 

Milk,  care  ot  40.                                          ^^M 

re!«|iiLraiory        flyst«oi, 

Malaria,  296. 

home  modiflt*ation  of,   36,                 ^^^| 

ai2. 

dlagnosi];  of,  302, 

^^1 

fp«oial  ttenses,  511, 

etiology  of,  29fi. 

infection,  acute,  074,                          ^^^| 

urine^  51.1. 

intermittent,  304, 

subacute  677.                               ^^^| 

<ytnptuaiM    and    eomplicii- 

parasite*  of,  295. 

diagnoai."^,     prognosis,                 ^^^| 

tiuns  of»  518, 

pathology  and  putbologicnl 

and     treatment    of,                 ^^^H 

acutti,  518. 

anatomy  uf,  MO, 

^^M 

aliiaentary,  51^. 

pern  ic  in  OH,  :t07. 

etiology  of,  677.                            ^^^^H 

blood  organ (1,  519. 

remittent,  305. 

symptomjt  of,  678,                        ^^^| 
laboratonofl,  44.                                  ^^H 

obronio,  518. 

«ymptomi  and  diagnosis  of. 

mr dilatory,  518. 

m%. 

modi 0 cation,  49.                                   ^^^H 

general,  518. 

treatment  of,  307. 

combinations    in,    65,                 ^^^H 

gimitO'urinary,  513. 

typeit  of,  'im. 

^^M 

nervGUi,  519. 

Malarial  cachojcia,  309. 

pre94criptton«  for,  53.                   ^^^| 

reapimtopy,  519. 

MttI  dVstornHj,  72. 

modifying  ro<un,  46.                            ^^^^ 

ip«Qiiit  i^eniw,  619. 

Malforntationj^  and  malpo^itbinn 

peptonized,  68.                                      ^^^| 

treatment  of,  520. 

of  the  itomiwh,  672. 

Lipottiii,  ©S."]. 

of  penii,  ttretbra,  and  blac^t- 

MiHk,  Charlci  K.,  M.D.,  on  in-                 ^^M 

Litholopaicy  in  boya^  845. 
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fiffiins,  3.                                             ^^1 

cyits  of,  781,. 

nervous     syitem     in. 
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bypertricbosis,      oon- 

gmital,  1118. 

hypertrophic     dermit- 

UMes  and  desmosei, 
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miliaria,  1110. 
pltyria^iii  roeea,  1111. 
vermca,  1112, 
xeroderma  pigmento- 
mm,  1112. 
Rkingraaing,  051. 
8kul1,  uontusum  of,  1243. 

fracture  of  vault  of,  1249, 
ONtoomyelitis  of,  1243. 
osteoplast ie    reeection    of, 

1250. 
trepbiuing,  1243. 
Slow  nervous  fever,  149. 
Smalt,    EdwHrd    II.,    M.D.,   on 

pica,  or  dirl- earing,  72. 
Small  intestine*  oongenital  oo- 

cluvion  of,  TIL 
Sinall-jw*x    «nd   cow -pax,  rel*- 
Hon  itetween,  206. 
sernm  imtiiunifntion,  260. 
Snell,   Pimeon,    F.  R.  C.S.,   on 
hygiene  of  eye  in  childhood, 
1153. 
spasmus  nutnn«,  1300. 
Speech,  defoetivv,  127. 
!?p©llisf«y,  J.  M.,  MJ>.,  on  lateral 
and  functional  curvatures  of 
the  ftpine,  1010, 
Spinal     eolumn,     eiirgery    of, 
1257. 
cervical       spine, 
1259, 


^^^H                  ^^* 

^^H^W  VOLUME  V. 

^H 

^^^^^^^H           BpiiLAl  ooluiniif  iiorgery  of  dor- 

Stomftob,  dii6«fl«i  of,  fpiatra%iA, 

6yri^gOnij#tift,    daisilifl^H 

^^^^^^H 

t'6-4. 

jm.               ^^M 

^^^^^^^^^H                                    iequQBtrotomjf 

gastritu,  a/ouie,  636. 

diMg^otk  oc  >m,    ^M 

^^^^^^1 

obrutik',  641. 

eliologj  vt,  1197.       ^H 

^^^^^^^H                          vurtobm!  punctur«  of, 

heuntrrbiLge,  670. 

pathology  and  fiitk«l^^^| 

^^^^^H 

malfonuatioD  and  mal» 

^^^^^^^H                  beniorrhngC}  1312. 

poiition,  (172. 

•ymptomatofocy  et  l^^^l 

troatment  nf,  \'i99      ^^M 

^^^^^H 

matiji^niiitt  gruwUL», 

^^^^^^^^H                             AyuiptoTUB  *>i,  1214. 

672. 

^^M 

^^^^^^^H            Spinflj    liU«ni1    apd    functiootiL 

oervuus  vDtuitiiigt  fl27. 

^^H 

^^^^^^^H 

org«ni<}  dbiMMflt  6S6. 

^^M 

^^^^^^^B 

pylunH  8t«Doii»»  66.^. 

^M 

^^^^^^^^H                                       moa«urtxig 

siuiple   ganirio    nlcier, 

^™ 

^^^^^^1                                      lifmj,  1019. 

649. 

Tabei  dorMlta,  t'ISl. 

^^^^^^1 

uloer,  649. 

Tablei  ■bowing   d«feotlr«  d» 

^^^^^^^H                                   d  lag  n  a^  i J!  of,  1 0  2  J . 

tyubilb,  67 1. 
tUDeroulQii««  672. 

^^^^^^H 

130.  U2. 

^^^^^^H 

gastrii:     ooDtenttn, 

Taebe  o^r^braJew  l^S- 

^^^^^^^^^1                                  mcwhuQicftl      oor- 

methods  of  ex- 

Tacbw  bfeaitrww  16$. 

^^^^^^^H                                       rectiiiii 

ainming,  603, 

Tsoia  cacunvrifta,  697 

^^^^^^^M                                   pfltbtilugy 

f^tomeyer'8  operationf  764, 

flavo-punctmU,  697. 

^^^^^^^H 

Stone,  recurrcnco  of.  H5U. 

nana.  697. 

^^^^^^^H                                      ftnjitutnj 

Stoolft^  baoliti   '*X*'  ami   '*A" 

Tartillt,  t  m.                               ' 

^^^^^B 

in,  6y5. 

Tiiylor,  A.  £.,  MD^  «n  AA4l^ 

^^^^^^^H                                   relnitve  frequeocy 

micrococci  in,  6f  L 

•on**  diJMM.  ill. 

^^^^^H 

pruteuH  vulgaris  in,  605. 

^^^^^^^^^B                                    tfytnptotuatiilogv 

Streptocioocud  erveiipclatis,  373» 

blood,  4j«5. 

274,  275. 

Taylor,  Wilitam   J..  II.P,  m 

^^^^^^^H 

Sirictnre  of  the  ur&tbm,  870. 

beroia,  70 1. 

^^^^^^H 

Btnitna,  551. 

Tcctb,  COntr.nita!    u             ^^ 

^^^^^^^H           BplecQ,   dMeAflLw         aoij  t]mt 

Siibcutaneouj    teadiooiui    nod^ 

^7^J^H 

^^^^^^^H                        operiLiive  iruttttaoDl, 

u1e»,  288. 

11     ^H 

^^^^^^B 

Siibp«rio«t«iJ     ab^ceaa,     aeuie, 

II.       ^^ 

^^^^^^^H                   g>DgT«ne 

KSOU. 

J 

^^^^^^^^H 

Sumiuor  diarrb<»iH  677. 

^^M 

^^^^^^^H 

diurrbtejiforinfiiDcy,  loxia* 

^^1 

^^^^^^^V 

&i,  115. 

1                 '^^^1 

^^^^^^^^H            Splttoic  unii*mi%  521), 

BappuratLve  prlopblcbtiii,  795. 

treatuirul  uf,  id.            ■ 

^^^^^^^H           SpktiitU  anij  perUpleniti«,  b7(i. 

tonfii)llti.s'4U4. 

Teratoaiata,  910,                         J 

^^^^^^^H            Spomdic  cretiniiiiu,  35V. 

Suprnpubic?   cy«tAtomy,  onera- 
lion      and      techmqti*, 

Tmim  and   imsua,  ^mmmj^M 

^^^^^^^^H            StAtniDi;  toliitions    for  bucilluii 

w^M 

^^^^^H               dlplUberin, 

854. 

lithotomy,  results  of,  847. 

^^^^^^^H            Surr,  Loais,  MJ}.,  on  miicuua 

8iirg«rv  ut  fluldbood,  fi6prgei] 

^^^^^^^H               difeMe, 

rayu'in,  wru. 

ofuMkofbr,^ 

^^^^^^H            SUrr,  M.  Allen,  M.D.»  on  Intrm- 

Surgicsal  <lijea«6a  of  tbe  kidaty, 

6M. 

^^^^^^^H               ornnifrl  tiimur»,  1188, 

8:^5. 

<^i«itfaB»rim^ 

^^^^^H           Stolir»goti,  Henry  W..  MAK.  on 

Swoct  wbey.  69- 

jliiftilift    m 

^^^^^^H               diseuae  of  thu  Kkin,  11 U A. 

Sifimming,  l.'f6. 

OTfrilUipi^fl^ 

^^^^^H            Stengel,  Alfred,  M.U.,  on  ginn- 

danoiDg.     and     bicycling, 

Mf. 

^^^^^^^^H                dalar 

135. 

^^^^^^H          Steaoiiip  of  Urjnx. 

gyowvitU,  1026. 

Ibr^MI. 

^^^^^^H 

dittgno#i»  of,  1(127. 

Teuv 

^^^^^^H                           hi  bli  og  n  p  h  y 

gonorrbctHl.  1029. 

n,  77,  im. 

^^^^^^H                   Mid  tamoiv  of  the  l&rriix. 

««ro-,  11)26. 

ij»ciuu.-  lo,  1271. 

^^^^B 

simplQ  acut«,  1026. 
BypMlitio.  lOSO. 
tiiDcrculouit,  1034. 

ealtnrw  o(  ItTl 

^^^^^^H           Btcreoml  uloert,  713. 

etioiocr  c»f.  irt. 

^^^^^^^H           8t«rf1! nation  nf  dresningSf  gauie, 

Iuihj'                  '='71. 

^^^^^^^^H                        ipongfsp,    bAndaget,   and 

vritb  put,  1028. 

<»f  » 

^^^^^H 

Sypbjiis,    oongfloital,     of    tbc 

derail                                 ^^h 

^^^^^^^H                       ioatrtimeoU,  962* 

pbarynx,  466. 

^^^1 

dlagnoiii  of.  407. 

^^K 

^^^^^H 

progooiif  in,  407« 

the  toiiu*  vi.  #  X                    1 

^^^^^^H           Stewart,  D.  D.^  M.D.,  <m  aeute 

trtatment  of.  409 

ir«Bt8i«nl  b«  Li;  ■^*^-|-     1 

^^^^^^^H                                         cbronio 

httmorrbagica       neonato- 

^^                ^^31 

^^^^^^H 

rum,  527. 

tmi^^fu^^^m^^M 

^^^^^^^H                               11  tb aria,  372. 

of  liver,  810,  $11, 

i|^M|MM|fl|^^^^^H 

of  pnncreiui,  786. 

^^^^^^^^^^^^^^^H 

^^^^^^1                 diieaies  of, 

of  .mtoLuit'b.  672. 

'^^^^^^^^^^^l^^^^^l 

^^^^^^^H                                      dyitpepiia,  607. 

of  thyuiuH  !:/■■■'■ 

^^^^^^^^^           ^^B 

^^^^^^^H 

of  thyroia  . 

^^H 

^^^^^^^H                          oliroDiu  dyaipep«U, 

i^orum  troiuu., ... 

^^H 

^^^^H 

Syphilitic  ejnoHlU, 

^^^1 

^^^^^H                                 RAiitritU,  642. 

Syinblepbcir 'ft.  !!^' 

^^H 

^^^^^H                                            (\&A. 

Syringomy< 

^^H 

^^^^^^^H                           functitnia:)  diieaiM, 

eounv 

^^^M 

^^^^^B 

pl^— 

^   1 

1 

INDEX   TO    VOLUME   V. 

1331           ^M 

TvUuv,   troaMeau*!!    aymptuiii 

Toxm«,  nation  of,  in  diphtheria, 

Tuberotitoaif,  trantmitaion    by                ^^H 

in,  riH]. 

21)5. 

inooiitatioQ,  326.                              ^^M 

Therapeutics,  76. 

und  antitozini,  03. 

treatment  of,  S3 7.                               ^^H 

Third  tiutritiire  period,  71. 

in  treatment  of  mali^aQt 

TharntT,    Max.,    M.D.,  on  du 

growths,  81. 

QgtulaA,  456.                                           ^^M 

toponpy,  6Ul*. 

of  pyogenic  gertns,  112. 

oiteoartbritLA,  10.38.                          ^^H 

Tiirnmbopis,  niftmntio,  1286* 

of    fiummer    diarrWoD    of 

»,l  the  aukle  And  in  the                ^^H 

priiniirj',    of   the   corvbral 

in  fancy,  115. 

Ut^m,  lorifK                             ^^M 

einu»e!».  1 2^46. 

of  iiibvrculoifi^,  108. 

at  the  clbm,  lUBl*.                         ^^H 

Ttiymic*  fL^thma,  558. 

of  lypboiiJ  fever,  121. 

at  the  kneo,  HUH.                         ^^M 

ThyiuuK    gUncl,    nnabomy    t>f» 

TmchoiiiV  of  vulvit.  HSL 

at  the  Bbouldtvr.  1067.                   ^^M 

557. 

Trephine,  cerebral  localisation 

at  the  wr|j<t,  IU70.                         ^H 

di^eiutett  of,  &57. 

for,  1 24  4. 

Kynovitif,  1034.                                   ^^H 

IniAJiiiaatiuD  of,  358. 

Trephining,  methodi  of,  1259. 

Tumor   growth    in    ehitdh^tol,                ^^H 

ID  thcni|3eiit]et,  84. 

Dkull,  L244. 

^^M 

syphiliH  ot  ^69. 

Triehinosia,  (JVS. 

TumorB,  elassiBcation  of,  07ii.                   ^^^| 

tbytnia  n«thiDfr,  b&^. 

Troui»fl«au'{i  fiyiuptom  In  tetany, 

of     kidney,     removal    of,                ^^H 

tuhorauIfMiii  of,  56U.. 

1281. 

^H 

tiiLuun  ofr  S&9. 

Tuberculin,  7», 

of  tbymuK  gland^  559,                      ^^H 

Thyroid    gtftnd,    Mate    idio- 

new,  Behring'«,  458, 

of  vagina,  888.                                    ^^H 

p&lhic      thyroiditis, 
540. 

Koob*«,  467. 

sex,  078,                                               ^^M 

Tuberoutocidin,  457, 

true,  978.                                            ^H 

anatomy  of,  546. 

Tuberouloidin,  457. 

ToAioa  vaginalii,  hydrocele  of,              ^^M 

diaoMM  of,  $4«. 

Tuberculoiis,  323. 

^^M 

hj|Mmiiii»  i)f,  548. 

and  eoroful(»iiid,  relation  of. 

Typhoid  or  entmc  fever,  140.                  ^^H 

in     mjxfBdeuiA     luid 

317. 

olefin  itbn  of,  140.                        ^^1 

oretiniKiD,  S3. 

ooQgenitiilj  9. 

fevor,  cuiJgenJLiil,  0^.                              ^^^| 

ID  pftoriuifl,  M. 

defliiition  of,  323. 

serum     triiutment   of,                 ^^^| 

mAlignant  tumon  of, 

degeneration  of  ttiberolein, 

^H 

&51. 

331. 

toiiotor,  121.                               ^H 

metaatatk    inflAminii 

di»gn«jfi*  of,  336. 

Typhus  abdmninalis,  149,                        ^^H 

ti<m  of,  55EK 

dircL^t  bfsreflitary  trttiuiiiia* 

Tyro  toxic  on,  12  It                                         ^^M 

8y|ihilii8  of,  5^1 . 

iiion  of,  324. 

J^^^M 

tub«rouito«ii  of,  55 1. 

di^Tribtition    of    tuberolei 

^H 

Thyroiditis,  ftcuie    iditi|>iLthi{!, 

in,  332. 

54y. 

•flulogy  of,  323. 

U (Tel man's  tet^t  for  lactic  aoidj                 ^^H 

dia^inosia  of,  &&(^. 

gross  appearnaoe  of  tuber- 

^H 

etiology  of*  549. 

cle  tn,  329. 

Ulcerative  appendioitiii,  724.                      ^^H 

pAthology  of,  54V, 

immunitation  fnun,  45S, 

Ulcer,  Atcreoraf,  712.                                   ^^^| 

prognosiii*  in,  550. 

utlcroscopiDml    nppearaiiee 

Ulcere,  iMirncal.  H  12.                                ^^H 

^yniptuiuiof,  54^. 

of  tubercle  in,  320. 

UmbiJiciil  hernia^  706.                                 ^^H 

trcBuriaeat  nt^  5M. 

ujethoiJ^  of  intro^luctioo  of, 

Unrle.«(«cndod    iind    etopie    tea-                ^^H 

Tibiji,  acute    intlrimDOatioD   of, 

321. 

ticli!,  864.                                                    ^^M 

111(17. 

notlular  tubercle  in,  329, 

Up:4hur,  John,  M.D.,  on  diar*               ^^H 

Tlflkoy,  Louk  Ho  Lane,  M.D., 

of  bone,  lUOS. 

rhcvml  diseases,  674.                                 ^^H 

on  disewM  of  the  apleeo  ftOd 

of  iri*,  1145. 

ITrunoplai^ty.  596,  507.                                ^^H 

tbtir    operative     treatmimV 

of  joints.  1033. 

Ureter,  tuborculotis  of,  841,                       ^^^| 

57fl. 

of  ki.lney,  84K 

Ureters,  dilatation  of,  in  foutua,                ^^^| 

TotLtf initio,  acute  follicular,  aO0, 

of  liver.  810. 

^H 

dofinition  of,  306. 

of  ovaries   and    Fallopian 

Urethra,  malformations  of,  858.                ^^M 

diaj^Q^ii  01^  a9§. 

tubes,  027. 

prolapse  of,  878.                                   ^^M 

etiology  of,  396. 

of  pancreae,  785. 

atrietore  of,  870.                                 ^^M 

morbid    aoatomy 

of  Ibc  fltoinacb,  672. 

Uretbr<>%*aginnl     septum,    ab-                ^^H 

of,  397, 

of  the  uretur,  Sll. 

flcciM  of,  877.                                           ^^H 

prognoai*  in,  390. 

of  the  utema.  VOX 

UKnary  bladder,  distention  of,                ^^H 

pymjitome  of,  .1:07. 

of  the  vorteb^n.^  1071. 

in  the  f<i?tua,  7.                                         ^^^| 

treatment  of,  'Adit. 

of  the  vulva,  8HU, 

Utenii,  897.                                                  ^^1 

tuperBcinl,  4t)(h 

of  thytnut!  jL^Unrl,  iifi^, 

abAoncc  of,  897.                                 ^^H 

riieamatiG,  2.s». 

of  thjruj.l  i^'liind,  551. 

carcinoma  of.  903.                                ^^H 

«uppyrative,  quiD^y,  404. 

pathology  ofiil  fiathological 

cervix,   congenital    hy|^r-                ^^H 

Toii?«ils,  395. 

anMtamy  of,  320. 

trophy  of,  809.                                   ^^1 

anatiiiny  of,  305. 

predisposing  causes  of,  326. 

congenital     prolapse     of,                ^^H 

dideoflof  of,  305. 

age,  320. 

^^H 

kypertrophy  of*  490. 

metacid  uf  operation, 

eBriroBmeat,  327. 

oaaftf.  808.                            ^^| 

lodirtdual  predia. 

split  of   cervix    with                ^^H 

403. 

podiition.  328. 

Dro«<ion,  8tJ0,                                ^^^| 

,                                tnorbid     antttotny    of, 
'                                   40L 

previous    diacoae, 
338. 

displaeemrnt  in  new- bom,                 ^^H 
800.                                                               ^H 

prognofll«  in,  402. 

race,  327. 

endomctritift  of.  002.                           ^^^| 

•ymptottiR  oC  491. 

sex,  327. 

mnlignnnt      di^ea^ea      of,                 ^^H 

plifttynx,  ami  urula,  305. 
ToIaI  im perforation  of  th«  ano 

tmurna,  328. 

^^M 

prognosis  of,  337. 

<tarcomaof,  003.                                     ^^B 

rcotrtl  tract,  75 ». 

puhnonary,  444. 

tuberculosis  of,  003.                              ^^H 

Toxic    proiltjctA  of    the    diph 

lymptomatDlogy  of,  S33. 

Uvula,  deformity  and  defective                 ^^^| 

thorite  bacilliiji,  IHKl 

toxins  of,  108. 

innervation  of,  409.                        ^^H 

Toxin  of  diphtheria,  09- 

tran^mii'ion  by  food,  326. 

elongation  of,  408.                             ^^1 

of  tetanuH,  05. 

by  inhalation,  325.         ; 

treatment  of,  409.              ^^^^M 

1382 


INDEX   TO   VOLUME  V. 


V. 

Vftccinatioiiy  263. 

bibliography  of,  271. 
complications  of,  267. 
Ck>wan  shield  for,  271. 
definition  of,  263. 
etiology  of,  266. 
history  of,  263. 
method  of,  270. 
symptomatology  of,  267. 
virus  of,  269. 
Vagina,  886. 

abnormal  openings  of,  887. 
shortness   or    narrow- 
ness of,  887. 
absence  of,  886. 
atresia  of,  886,  887. 
bacteriology  of,  895. 
carcinoma  of,  890. 
cysts  of,  888. 
double,  887. 

membranous  septa  of,  886. 
neoplasms  of,  888. 
polypi  of,  888. 
rupture  of,  892. 
sarcoma  of,  890. 
tumors  of,  888. 
Vaginalitis,  acute,  862. 
Vaginal     mucous     membrane, 
inversion  or  prolongation  of, 
887. 
Vaginismus,  884. 

pathology  of,  884. 
treatment  of,  884. 
varieties  of,  884. 
Vaughan,  Victor  C,  M.D.,  on 

toxins  and  antitoxins,  93. 
Verruca,  1112. 

VcrtebrsD,  tuberculosis  of,  1071. 
forcible  correction  for, 

1080. 
symptoms  of,  1 072. 
treatment  of,  1073. 
Vertebral  ot>teoroyeliti8,  1006. 

puncture,  1259. 
Vesical  calculus,  844. 

after-treatment       for, 

856. 
bibliography  of,  857. 
cyt^toscope  in,  844. 
diagnosis  of,  844. 
litholapaxy    in    boys, 

845. 
operative      technique 

in.  852. 
Rbntgcn  rays  in,  844. 
suture  of  bladder  in, 

856. 
treatment  of,  844. 


Vickery,  Herman  F.,  M.D.,  on 

pleurisy,  474. 
Vomiting,  cyclical,  631. 

diagnosis  of,  632.  • 
nervous,  627. 

definition  of,  627. 
etiology  of,  627. 
prognosis  in,  630. 
symptomatology     and 

diagnosis  of,  628. 
treatment  of,  630. 
Vnlva,  erysipelas  of,  880. 
etiology  of,  631. 
prognosis    and    treat- 
ment of,  633. 
symptomatology       of, 
632. 
diphtheria  of,  880. 
hernia  of,  874. 
infectious  inflammation  of, 

880. 
inflammation  of,  878. 

classification  of,  878. 
noma  of,  880. 
simple    inflammation     of^ 

878. 
trachoma  of,  881. 
tuberculosis  of,  880. 
Vulvar  or  vaginal  hemorrhage, 

876. 
Vulvo-vaginal  glands,  diseases 

and  deformities  of,  882. 
Vulvo-vaginitis,        infectious, 
892. 

W. 

Warner,  Francis  M.D.,  on 
mental  and  physical 
conditions  of  child- 
hood. 122. 
on  neural  and  mental 
disorders  in  chil- 
dren, 1304. 
Weaning,  61. 

Weigel's   apparatus   for  meas- 
uring scoliosis,  1020. 
Wen,  551. 

Wentworth,   A.  H.,    M.D.,   on 
diseases    of    thyroid    gland. 
546. 
Wheat  preparations,  68. 
Whey,  sweet,  69. 
Whooping-cough,  mortality  of, 

3.3. 
Widal   test   for  typhoid  fever, 

167. 
Willard.  De  Forrest,  M.D.,  on 
malformations  of  the  penis, 
bladder,  and  urethra,  858. 


Wilton,  J.  C,  M.D.,  on  enterie 

or  typhoid  fever,  14V. 
Woundit,  954. 

disinfection  of  sea-spongeh 

for,  963. 
drainajre  of.  965. 
healing  of,  954. 
maintenance  of  vitality  of 

tisKuen  in,  964. 
of  eyeball,  1149. 
of  the  pancreaji.  7>*7. 
repair    of   i<|ie<-isl    tiMoe. 
957. 
arterie«.  95'^. 
cartilajTe      and 

bone,  95v 
epithelium.  957. 
mumrle^.  957. 
nerveii.  960. 
tendon:!   and   £»- 
cia.  9:»7. 
•terilizafion  of  (futures  ani 

ligatures,  96:^. 
treatment  of.  961. 

disinfection  of  field  of 
operation,  9'"»2. 
of  haud>*.  962. 
sterilixati'in  of  drv^*- 
in^.         gauie. 
spuni^e^,    biDtl* 
age(*,and  towtK 
962. 
of     instrument*, 
962. 
Wright,  O.  A.,  M.H.,  on  a<uie 
inflammation  of  b<»n<r.  \»*'». 
Wrist,  congenital  dirlocati'  n<if. 
99M. 
tuberculous  o»tc<>-artbht:t 
at.  1070. 
symptoms     n{, 
1070. 


X. 

X-rays,  933. 

use*  of,  937. 
Xeroderma  pigmentosum,  9S5. 
1112. 


Young,  James  K.,  M.I>..  n 
lateral  an-1  fur.  '- 
tionnl  curvatJjrv"  ••! 
the  >>|iinf,  lolrt. 
and  .1.  .M.  .*i|.*^l'i-r. 
M.lK.iin  ■winiu'-iuT. 
dsuriu^.  aii'i  i  wor- 
ding. l-'O. 


END   OF   VOLUME   V. 


V 


^%  >  i 


'       >IE  MEDICAL  L!3RARY 


0> 


..^    Jiis)  'jcok  should  be  returned  on 
:io«     he  (k  te  )Hst  stamped  below. 


Pii3     Keating,    J.W.                       ^ 

K25          Cyclopaedia  of  dis- 

7*^-    -■'-       eases  of  children 
1.899                                   7 'J  a  a 

NAME 

DATE  DUE 

• 

^^H 

_. J 

A 

^     ir '  ■     1^ 

y" 

/ 

7 

— ^Z 

/ 

/ 

I 


•^  '     ^^•• 


P^  r     .^- 


